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SUMMARY OF THE INVENTION

[0002] Loss of splenic mass/immune effector cells following injury, e.g., CNS injury, also leads to
decreased immunocompetence in a subject. Accordingly, opportunistic infection often complicates
recovery. Discovery of a method to preserve immune competence, therefore, would promote more

complete post-injury recovery.

[0003] The inventors have found that certain cells have an immunomodulatory effect on an injury
without being in geographical proximity to that injury, i.e., have a systemic effect. These cells, when

administered intravenously, interact with splenocytes in the spleen and the interaction of these cells
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wi th splenocytes in spleen results in the system c presence of
anti-inflammatory cytokines. Wthout being bound to a particular nechani sm
t he cyt okwoesimay4iact to alter the ratio of ML/ M2 nacrophagsgoianidie site
of injury so that the ratio of M2/ ML macrophages increases. This leads to

i ncreased v@{ﬂtsbléﬂo%ésmegr ééul%fif;)m %tsﬁte%rl[ic%g ce Ioﬁarﬁiﬂﬁﬂamrﬂafbryacy@g@g. Wfthout

traumati c brain i'njury, _tﬁe nunber” o macropha(tges at the site of injury
was gr eat 158 PerEaetl PAEHY cBFP@itTe b FRYEICH SR #T R rEeTalifi#ios pleMA Y2

I Nt r avenousdcispiiagesain thi Bitd s e ahus LD [HR€ the (X NP2V Pmbdioghides indf2ided. CHHid loatly to [ 0005]
Accor di ngl.%,r tgerte. ﬁre severa effects associated with the interaction of
the cells WrEH S BATERAEE %™ he spleen. One of these is to preserve
splenic mass. Nornmally, injury or trauma is associated with an exit of

| ynphocyt d8008k dmfachdn & plogad pf Biehatppn diry tef nugbereof M1 magrgpbrass st e olspl een

that resulifigyivhs rda®N &R Rhet 8QK QRKBbdd e KBk GdMRSRred! ilkRERGHY @Nar0f the
cells with splenocytes in.the spl e,eg) results in an increase in splenocyte
t

prol i f er atfiBRd SUPRREEFEEPR 5P Gis 2PHYERtieR)t | s with spl enocytes in the spl een
results in higher CDC T-cells principally conmposed of 1-regulatory cells
(CD4+, FoXM®3 i Avondopihetheteyqoe pevinal tffeets sdogietad withtter atetracters ofofhe tehlls el | s

with the SphEhedth 3R bR Ak drheft HRGREBSEHIARIPLL Mool G lor ks 1 N the
spl een. Accordingly, ITnteraction of the cells wth splenocytes reduces or
prevent s taogatpaidh apfexis pf lspphocyigdom tipsaleen qud apgpiosis phiope sdiegpep dbruelefon of

anti-infl ?eﬁammg Yh f@bﬁ&ﬁitﬁkﬁﬁeir@b@lﬂfsllﬂ@ic%ﬁsé Iﬁt@ﬁctioh'ﬁ_ﬂ-ﬁie cdlB @ith §idabdyted fn thdre .
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be adm ni ] i I i Liions
wher e sys? %&L%g%%ﬁéﬁﬂtgg%p?%% fv%halg%qﬁgf{/%é_%gg%t%%e g@%ﬁg@ J’f %ggég{an%?'? %%:‘{i ve.
Thi s i ncl udepsotie ddel ©f eshis inj thasples. npoerdiagly drerpation althe eslls Wik slcapgyleadces wher e

the bl ood/dprpeeivshtmrsnbgroﬂvﬁuhs_d Y e TheERN AXPRGEAEH bRARIEY BNinidMnRAlACT i ne
effects of the cells gn the injury site Q007] Because the effect of the

i nt er act i GHCKASH BE" Bx¥it odiBally ¥t resylt gf EhLa’gfm& 1B RFuEHRR dn aspIRRgm MR er o
and rat i osytokiydsGkd da@reRX Priesdi BN rat@ROmmaphaph@age s&odfingay.i on state, the
invention provides a real-tinme diagnostic nmarker to assess the efficacy of

and adj ust I f ‘ e qt.henl nt.eracti on
J r#g“g’?ﬁé%ﬁ%?ﬁ%{*i%%ﬁ%? eﬂ%e?epb%vnﬁes'pilext?oscyézgg&% R CAURE dleh&id RELEA

produces Sl s i ects, occurrence can be assessed in
any i nj ur ydemiseed grstanslly [rptegd of desalyy, Heldine fon copdifipvrerhereniyiipnyic a¢mIBIFRET i on,
tB reatment \and r{a%eaeagwkdtéa_ tb 8¢ inBTdR (i @R ThisaRESoRlidhs ixﬁ@lvin@ﬁe%ﬂﬁlb pelh_Q:QQ91
ecause in vitr nd in Vviyo assays. exi to neasure a cell's ability to
Cnteract R C¥EBeR 8 e RPTEL P MBSO PEr se e ant S pe
i denti f i eceflfancbflitankadn theinjdrytitter e of f -t he-shel f use. 100101 Because the
effects of interaction occur within a short tine frame after injury, this

provi des 3[06!9% | BRelsiMnB da: OF thk LiiBacioh DEDE Rad1y GRLMIRA e g, by splenic mass, T-cell
numbers and ratios, cytokine expression, and macrophage activation state, the invention provides a

real-time diagnostic marker to assess the efficacy of and adjust the dosage regimen of the cells.

[0008] Because the interaction produces measurable/detectable effects, its occurrence can be
assessed in any injury or condition. If it does occur in a given injury or condition, treatment and

therapeutic regimen can, accordingly, be tailored.

[0009] Because in vifre and in vivo assays exist to measure a cell’s ability fo interact with
splenocytes and produce the desired effects, cells can be identified and banked for future off-the-shelf

use.



[ 0011] Accordingly, the invention covers various enbodi nents. [0012] The
I nvention is broadly directed to nethods for nodulating the ML ; M2

macr ophagwoaotliMatison at a site of injury. 100131 The i meerusza@n/08@3al so
directed to inproving i nmune conpetence in a subject follow ng an insult

that | eadggoi@ rEf‘e%Qeecge ek b i8%@boR Becaf withid m&wﬁl@ﬁm&ﬂwhj@?nﬁms@m@msa
reduction in CDA+ and CD8+ Tull production in spleen, [0014] The invention

i's nore sPEIRE VAR f TS RRBBAHBENS i nj ury and methods for  reducing

macr ophage neurotoxic activation and/ or increasing nmacrophage
neur opr ot déxlilv eAaatingatiecamnventionC)SrsooriE thpxdayend 00151 Macr ophages secrete
t he cytokineslL-6, 1L-12, TNFa, CXCL8 (IL-8), TWEAK, GMCSF, |L-I1RA 1L-27,

and OSM ( qaa9stBkiifveMon Ma&éagﬂhﬁﬁ@céd SEREBLR P GiobDSINEkhd 88 NeXlaopHake 4 (MP
hp), CCL2 ( CX3CL1. [0016] Factors that induce neuroprotective

activatloﬁ“f"ﬁ‘&“lﬁ%‘és“eﬁ PUS3re not limted to, CCL21 and CXCL10. Factors that
suppress neurotoxic activation include, but are not limted to, TGP, CCL5,
NGF, Gal edeild}- | The Remttivas also3liredtaCh imBDNkg intd@hRs campeems me d ghtbjdchioliariog an

t hromb . h
dur  mg. st e B e A 3 R R R P B o™ s,

and CD32, cg*blav@ﬁ@@rmsfp@eleptor A, CD 163 argi nase 1, CD14, CD206, CD23, and
scavenger receptor B, TNF receptors, CD40 receptor, 02, NO, B7 nol ecul es,
MHCI |, andoeoil) Ifhe (ih¥ehfion. is more specifically directed to CNS injury and methods for reducing

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

conditions.

[0015]) Macrophages secrete the cytokines 1L-1f, I1L-6, I1.-12, TNFou, CXCL8 (IL-8), TWEAK,
GMCSF, IL-1-a, IL-1RA, [1-27, and OSM (oncostatin M). Macrophages secrete the chemokines
CXCLS8, CCL4 (MIP 1-B), CCL2 (MCP-1), and CX3CL1.

[0016] Factors that induce neuroprotective activation include, but are not limited to, CCL2! and
CXCL10. Factors that suppress neurotoxic activation include, but are not limited to, TGFB, CCLS,
NGF, Galectin-1, Pentraxin-3, VEGF, BDNF, HGF, adrenomedullin, and thrombospondin.

[0017] Factors expressed and/or 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, TNF receptors, CD40 receptor, O,’, NO, B7 molecules,
MHCII, and IL-18 (IGIF).

[0018] 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,

{0019] The invention is also directed to methods for reducing injury, including, but not limited to,
acute and chronic conditions in cardiovascular, e.g., acute myocardial infarction; peripheral vascular
disease; pulmonary, e.g., asthma, ARDS; autoimmune, e.g., theumatoid arthritis, multiple sclerosis,
lupus, sclerodoma; psoriasis; gastrointestinal, e.g., graft-versus-host-disease, Crohn’s disease,
diabetes, ulcerative colitis, acute and chronic fransplantation rejection, colitis, alveolitis, bronchiolitis

obliterans, ileitis, pancreatitis, glomerulonephritis, uveitis, arthritis, hepatitis, dermatitis, and enteritis.
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[ 0018] Factors secreted by macrophages during neurotoxic activation
include, but are not limted to, iNOCS, CD16, CD86, CD64, and CD32. Factors
secr et ed W9 20a¢HdgRages during neuroprotective activati eaTiusednaag23but are
not limted to, scavenger receptor A CD 163, arginase 1, CD 14, CD206,

CD23, and ﬁﬁ@]veﬁtg%{veﬁt@ﬁ;@msé')&lr@ted [OQ%%BS fihx%ddcﬁl\é@ms‘u’ijﬂy'1&1@1@%@1’1&@@1&@1‘1 to
nmet hods for reduci ng injury, ing¢ not |im acute and

chroni ¢ céhdichsmnsrg ‘E‘%{Pﬁ? 6‘3}%{%5&%3‘%8’ SgD‘Seaé‘E:lﬁL@ iy @%?Pdl %‘Feafen HEET on;
per i pher alisckeass; uéositalthysorRS@henfid) bitraashytic beairgor spidd tdadrmjuryARDS;  aut oi nrmune,
e.g., rheumatoid arthritis, multiple sclerosis, |upus, sclerodons;

psor | asi siy ag,stfhgiaggvgﬁl%&s@are civih out 8 Al 4B, au%ﬁ%ﬂs J SERZE Colil s

dlsease etes cerative co It1's, acute an chronic ransp antatlon
rej ecti on buceF ingt Emited|igesally thatsare BetcHRERIOBIE | st celih Pk Bt A cqllp. e‘i&ﬁn% some

8ar i C: e?t 'cﬁdr&terlglcg)ﬂieefnl-bl{%&@ RleiicblisShut UM dokiSed f;’;ﬁ’n{ JiUnlehib@omEl egaé, laiid lﬁavadmg
ermatitl s r,ti nventli on.l S Ir
met hods f 8¢ %@%gfsﬁ%eﬁﬂsﬁiiﬁpﬁi]?@?mq n-ﬁ;]euff# Ihgay Bfff“alrl?/o?"hfe"'?n&te f %i Sé‘ﬁem c

stroke, mgkretiglile osq:ﬂmﬁnmuts:allyb\hmhnéedjer Hewddbrs @ats®} e@hessorstnkbmgammcsllmes ease,
hypoxi ci s a8, X chem a, and traumatic brain or spinal
cord inj urcpgsga%gf%rﬁd Oggcg%é %h&%s are carried out by adm nistering
certain cells to a subject. Cells include, but are not limted to, cells
that are A¥R2lenbreyeitiney sKums purpaenghpakss: SeBRHPEh| THeY MRYPh P s Rarkers
char act er ia&btified QfitheBldnaNir@ L&k ce@kitys , subllitas bnelbmgaséerowdchfafaamsucs of

non-enbryonic tissue pr.ovi di t.he . ts d scrlbed in

appl i cati GHFPYHSY &) 'ﬁﬁcéu%ﬁ'g? %gtlyd? g‘l@}?‘ tggeﬁﬁ?‘gg@gfw&gem%rf’ fregpae germ Eyer’ W

genet i cal lay tveror tharafegeiatmat ahd@emdmﬁlr@dgdenﬂdbmmw gevart layead. S@ﬂm@ésg@r s can
be genet i %@lrrJa n&'be I{HEEBI%QE%L&‘ 'tr%?sk'clrﬁ{ deq{iﬂ;drgd’ﬁﬁeocehméye@eslﬁﬁkﬂp&@%& w221 The
cell's may express pluripotency markers, such as oct may al so express
markers adsuE ranstormediandalwxpairiie o norapl Kaway P, & or apEBIFL iy eI bRdiREnt e Wher ase.

Q her Chareﬁﬁ%ﬁab Sibrh qzsn.Féerawmag@.a@n@xergzﬁaatl 166d 19de c&zt@uamgé. intcyitdré) such as
differenti |ntoc

three of é@lt o & HYF ﬁd%epcreﬁsa enrrgrre th‘%ﬁ"é‘ﬁr’?ﬁ‘iﬁ i g Oéypﬁe ai,g}%y‘é‘ﬂ gLCh

cel | s may differentigte notat lbest bt typd ofzadl obtwotof the shidodenpdl, ecwdmblt mﬂ@leséﬂh@abel S
may be hi %m:%o& F?QJ{%%%%X“:&?%Eudpﬁdjofﬁgnﬁa‘ha{‘ﬁlﬁooﬁ%?eea%ggé rSfle G@Hs'}ﬁ I {3 g nor mal
kar yot ype 1 e non-enbriyoni c st ,ag non- germ
cel | s may tmparigenihdedhgsmet preduciag deratqigasq O ¢dls| arey sappiosnisg ot |ﬂﬁn€t§lﬂwqj tduch as

50, 60, Oryefbie o ﬂé@%ﬁ Ik} ﬂﬂig%nca&}h SellR By swalsatﬂe&gbstfl@rcamt R4 nm»sen dvdrey mal
karyotype. The cells may di rentiate into Ieast one e of each

of two of b@/ﬁéﬁf@mﬂg’a@rwts "egé’foﬁf?é?l%‘f“o% r‘ﬁ‘:‘ 2GR 278 ¥BY %ages and
may include differentiation into all three. Further, the ceI I s may not be
turnori gerfd@®3] stk inasdanbitt apmodudiedy, hefdtwnasimbekd oeloiimentsie t r ansf or med or
tunmorigenic, and it is desirable to use them for infusion, such cells may

be di sabl qﬂazap fhgx;a@@%%de& QEMRABABRIC Stehi) ndH- %ﬁn @8, AY ik %h m;t;’i@tat

prevents cell proliferation into tupors. Suc t reat ment s known in

the art. 1e970ce] faublings in ryliure. pybereinribe Gelit expross cdoers B! trﬁ W
number ed ehedkameaps: 100241 1. |sol ated expanded non- errbryonl c stem
non-germcells, the cells having undergone at |east 10-40 cell doublings in

cul ture, vy&%@pg MRS GBS rSorfoPAE i6h-6h Leiis B £ aR0L ke fAAIR! A ARCne BNfloRBYE 2

nor mal karyot nonzenbryoni ¢ stem non-germ ce
above t hattelpnyrespaex-bx@rle8isoyhe or nore of tel onerase, rex-1, rox-1, or
SOX- 2.

[0026] 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.

[0027] 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.



[0026] 3. The non-enbryonic stem non-germcells of | above that can
differentiate into at | east one cell type of at |least two of the
endoder mewQ 2ectfi@sgasmal , and nesodermal enbryoni ¢ | i neag@sT/US2@0A333. The
non-enbryoni c stem non-germcells of 3 above that further express one or

more of t %eﬁﬁ?rﬁsﬁxe mgrfg@fnb%voni'& Wi ]non %Emmsc‘éﬂ‘s A3 abolvgﬁlg&ln éﬁer?xﬁﬁteﬂﬁ@at@émw@m C

stem non-germ cel above that can differentiate into at |east one
cell type® fty@’élfﬁaCBPf‘f‘ﬁ%“d%q’?H%éFtP@Fmal Sbq Berefsrat! emEBHeRGEEHEEr nal  enbryoni ¢
| i neages. [00291 6. The non-enbryonic stem non-germcells of 5 above that

further exXgresss.one now-emoy@icaient adnogve agle of § ebove thatrforhedgxpess @oxrRore 300301

7. lsol at qg{)l}?@;&gq&ep JAon;&gbsyoni c stem non-germcells that are obtained
by cul ture of nén b yoni'c, ‘non-germtissue, the cells having undergone at

| east 40 cell doubli in culture, wherein the cells are not transfornmed
and have 40838k rhl Isvéérﬁ%wﬁéd NOPERIBIYPNIG StemhRONrESTN esip thpbHE Ebaipehy B%HeE ger m

cells of ‘fhoababdgonid)abn- @iﬁﬂrnmﬁ tﬁ)enwl@hﬁigr@dagmec‘at f#ast Ue lcaMBFuBEHRs lnf am}e,
rox-1, or Sox:-2. 0321.9. The non-enbryon tem non-germcells of 7
Hbove t hat AR PPt FaRE A RS TALe 1S YD Rel | Lype of at | east two of
t he endodennal, ectodernal, and nesodermal enbryonic |ineages. [00331 10.
The non- erﬂ!ﬂf’ybrﬁ c%@nﬁmmwg@mnne@gqr@ colfs o Tahoxeahat [enrese Mpsr @ rpropfeocdr  nor e

of oct4, ttgg,rgémg’q&el,rcrxepgogsox_ﬁlox 1, or sox-2.

[0032] 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.

[6033] 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.

[0034] 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 tineages.

{06035] 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.

[0036] 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.

[0037] 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.

[0038] 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.

[0039] 16. The non-embryonic stem, non-germ cells of 15 above that further express one or more

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

[0040] 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 lineages.



[ 00341 11. The non-enbryonic stem non-germcells of 9 above that can
differentiate into at | east one cell type of each of the endodennal,

ect oder mewQ 2andi4pasoder mal enbryoni ¢ | i neages. 100351 12CT/ise0mose28fbr yoni c
stem non-germcells of 11 above that express one or nore of oct4,

tel oneras 0(}45]6)(1'8;'"’1"%15 Ré(lf—é]rnbn%'hic%gfﬂ]' 1%)11@@199&@51 %ﬁ'&b&\n%q*a@hﬁger%%}ﬁésggﬁéjor more

non-enbryoni ¢ stem non-germcells, the ce? s havi ng undergone at | east

10- 40 cel Iofedtibilngd-li ¢ sttt ure, wherein the cells express tel onerase, are
not transfornmed, and have a nornmal karyotype. 10037] 14. The non-enbryonic
stem non-jgEeIm e lidofited kxphdicd havenbibait st roh-@érmaxiries sanaifereatiatintoet ledst oct 4,

rex-1, rox-1 r sex-2..10 1 . The_ non-enbryvoni - .cells
0718 abosae tllHre B8 s QI end b S UEaF AR ¥ QBlcEnd b o lNEBEL BEP LS
two of theeclshddapmdeione edeasd@rifadll donderiesddesr nal enbryoni ¢ | i neages.

100391 16. The non-enbryonic stem non-germcells of 15 above that further

express ong4sy MOIMBe An-Mbhvbnics@%: tbn-ghi@Xcells ofQD B that expRB4Hd orlnlore diRt4,
non-enbrygal c stem. non- cells of 15 above that can differentiate into

er
at | east CHEEEPIYy B b 8%5¢h of the endodermal, ectodernal, and

mesoder mal enbryonic |ineages. [0041] 18. The non-enbryonic stem non-germ
cells of 1M4dbaiie Thiatn-dmbrichiestewmxpnaes aheofdp abaye thabfan didfedntiatednto 1t legspx - 1,

OF SOX-2. gnecell type of each of the endodermal, ectodermal, and mesodermal embryonic lineages.

[0045] 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,
[0046] In one embodiment, the subject is human.

[0047] In view of the property of the cells to achieve the desired effects, the cells can be used in
drug discovery methods to screen for an agent that affects the ability of the cells to achieve any of the
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,

[0048] In a specific embodiment, the cells are screened for an agent that enhances the cells’ ability

to up-regulate IL-10 and/or IL-4 and/or down-regulate IL-6 and/or IL-1.

[0049] In view of the property of the cells to achieve the effects, cell banks can be established
containing cells that are selected for having a desired potency to achieve any of the effects.
Accordingly, the invention encompasses assaying cells for the ability to, for example, interact with
splenocytes, preserve splenic mass, increase splenocyte proliferation, increase the production of anti-
inflammatory cytokines, increase macrophage M2:M1 ratio, increase CD8" T-cells and CD4" T-cells
in the spleen, and the like. 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.
Especially in the case that the cells are subjected to further expansion, after expansion it is desirable to
validate that the cells still have the desired potency. Banks allow the “off the shelf” use of cells that

are allogeneic to the subject.

[0050] Accordingly, the invention also is directed to diagnostic procedures conducted prior to

administering the cells to a subject. The procedures include assessing the potency of the cells to
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100421 19. Isol ated expanded non-enbryonic stem non-germcells that can
differentiate into at | east one cell type of at |least two of the
endoder mewQ 2ectfi@sasmal , and nesoder mal enbryoni ¢ | i neag@sT/isadid/ 0se@Bs s
havi ng undergone at |east 10-40 cell doublings in culture. 100431 20. The

non- enbryqpjie ﬁ&%ﬁ%et%@cr@@t{ ﬁptﬁi? Lﬂpﬁca@@n ?Fge &noY8y bdakenSXIH £8sH RANEarAlusddDr € of
oct4, telonerase, rex-I, rox-1 ox-2. 100441 21. The no(g enbr%gl%{ c
one

stem nonSgefnpiceapandedgriontg a%iﬁ‘B‘é‘éﬂt‘% éf‘ sighsrcas e 68lls P beasterspbon e f
cell type p@tfenc?aﬁﬂae@il}ytlﬁl ehe @ibd @LlEthE oath are @ﬂ)ﬁeﬁd&fdmither aipansivoe saidheexpabioe ridr yoni ¢

| i neages. élgsgobgfh% V3 }d&ﬁl agthg ]cerl'la étfqux Otg gesx%etde n%ency gﬂs%gll l%sdeﬁved %%m%%ov €

t hat expr oner
[ 00461 | n saeet adbxpdided ptior t¢ imigsidfiac tn this Chﬁgmweli [Wﬂﬂwpﬁ by hsessed fforlige

property Qfdl teﬁ@r‘#gt?ﬁffogdr%ﬁmrﬁ\éﬁb&p%tﬁ%ﬁﬁ]éc?@ut%fo% g s, the cells can be used

in drug disco S to screen for an agen at affects the ability

of the cells taq achlevea e effec S i.nclu but are
not |imit d¥Stlp, Inaspeific sm "é‘t H%F"e‘&?‘(ﬁ“ B’ﬁﬁ‘?lf n%"’% ﬁ&%?’é?’&““&%g’aéﬂ"m& RNA DNA
apt aner s, dp@pd pottasy, fobdtivnbaaiaes le&né/aﬂLﬂherdlybr pr-eigeihting |L-¢§ 4ndlor Heb,

chenoki nes, and cheno-attractants. 100481 In a specific enbodi nent, the

cells are; ?eqfl‘g(éh %j S&%ﬂl %ﬁgﬁélsﬁr}“@&ﬁ?&t& Bﬁalﬁﬁ Ia%aseiﬁa@'bil hgséﬂm{gqor

up-regul at'e own-requl at e - /or I'L-113.
100491 In m@\mwofﬁw@ll@m@pmﬁw%% desellss csnaéfeﬁhaé?ﬁeMﬂ H@Cf%ﬂ“ﬁ@&ta%”cel |

banks can bRt blﬂ}'@ﬁ(ﬁrﬁ@t@r& a8y ﬁhbzﬁ\g ong@hd é:‘xpﬁeﬂﬁix afkl, CheB &’J)Emir@dd&ﬂrstrd‘maﬂ bihg a
desired poteggy to achi ev

ects. he L, nyention
enconpass Sutineityatmery IEOWtS‘)r/O“F Hrémé‘b ”P‘?Stf‘if PRt n?%er‘%&?g% é/tg, erl({;aé?n with
spl enocyt @sermreaiseptigizeidosnioctraa@sst, | ncrease spl enocyte proli fer ation,
increase the production of anti-inflammatory cytokines, increase macrophage

Mo ML r at '[6b53}' NG L8R3 Bic ChBdintent Shd ShtAR Ghe ¥ TinelbyCdal g bk dr ARreSRIGEM 11-8Nd the
| i ke. The bank can provide a source for maki ng a pharnaceutical conposition

to adnini fBrifo a subject. Cells can be used directly fromthe bank or
expanded prior to use. Especially in the case that the cells are subjected
to furt her{O(lsa(]pamwﬁingly,aﬁle diivestiop e | i dirdcted its dihesistiatyloeedtnes vakdactkdt mmiot at t he

of ol b ¢l APpAER L ARRIEEhneBAL R BuE o Ie ol “%&?ié%ﬁgf -
i nvent i on tle osis % schehw el@,et@dwrecpfdieaigws% Fffeétspffb%@ﬂﬂm@sbed@iﬁa tff(fé“[ﬂéd’ei pankand o

used directly or expanded prior to administration. In either case, the cells would be assessed for the
desired potency. Or the cells can be derived from the subject and expanded prior to administration.

In this case, as well, the cells would be assessed for the desired potency prior to administration.

[0055] In a specific embodiment, the diagnostic procedure involves assessing the potency of the

cells to up-regulate IL-10 and/or IL-4 and/or down-regulate 1L-6 and/or IL-1p.

[0056] Although the cells selected for the effects are necessarily assayed during the selection
procedure, it may be preferable and prudent to again assay the cells prior to administration to a subject
for treatment to confirm that the cells still achieve the effects at desired levels. This is particularly
preferable where the cells have been stored for any length of time, such as in a cell bank, where cells

are most likely frozen during storage.

[0057] With respect to methods of treatment with cells that achieve the desired effects, between the
original isolation of the cells and the administration to a subject, there may be multiple (ie.,
sequential) assays for the effects. This is to confirm that the cells can still achieve the effects, at

desired levels, after manipulations that occur within this time frame. For example, an assay may be



adm nistering the cells to a subject. The procedures include assessing the
potency of the cells to achieve the effects described in this application.
The cel | swoayiibg34iaken from a cell bank and used direct pgTarS2expaseded pri or
to adm nistration. In either case, the cells could be assessed for the

desired pot@inay aﬂEﬁ&Gﬁé@hﬂs}bnioﬂthb Ras C aselid hatorkdd cell Ibmamey mbheesiaed t o
esir at e that,the

further expansion ansi.on ble t

bl 1 oos b R RRpERnE B PEEE I3 Iha ote?. e Ep plmie AR iR UL B Istm ¢ he
subj ect ar@mexphbudleare prpianied, ttlm:yadyrbmsswtmftﬁmpanblm-tﬂwfs‘abma@pm_@s?ﬁﬂ@lﬂnﬁl_ t he
back t ot i BERATBASERGLAL A HESRECHRRY BRFY BIAEL 10 BCai ment of the
invention, the cells are banked after selection for aV| ]r}kg@%]‘dem red

pot ency f d¥5Bovive invensipn firfiy nofudes posfareRmeTt ClagRpslnAiTass (dfaw iBstaEgn 91 - 10
and/ or 1L . cellsDR22dssleMicaeyC [Tha diggostB @tshyisnigjudarnat aayot admm&)smﬁﬁurhga)le@@l | s

a1 e Mol s S el RSO o] S ou R (B R o8 -0 FRIEWRZS |

ei ther di st ITyreguiatdg)y cetisamnd @PS gEniiector pelss sm@ﬁurmadhe tehenof dnbtinflapmaigry
admi ni str %&tbﬁﬁbs %Lchta@ﬁ_ @%'x@ TR &&Qﬂi@?%e@&:ﬂh g thERA] bBro- menfasmg%aqﬁes mes for

one or nore of these effects. e could then determ ne imzed dose
for treat e T{“EIG*SIMB k6 gand Hesd T ficasugshayprgronkases in e omdier Nd aP‘?‘Yé“‘Hé?@I i ne by
assayi Ng Qmeudig MOrM1:M2 falio)1@nd hdsayéng ﬂétmﬁ QQﬁé‘.isedAﬁlﬁiﬁﬁ de@igby by tiReadtimateint i on
also is directed tq di aﬂqp cZtl% ro ed s congg %e gr{or to adm ni stering
the cel | s "GO H] et < PRENFI f'%mﬁ‘? EaUPds °ncl udi ng assessi ng
the potency of the cells to achi eve one or nore of the desired effects. The
cel I's may [#8% drerspécifisranodimpiit, thapost-sgatmenisdekngitie agsay yodd be sqasersede ppi or to

adm ni st raéglufa{bnolfﬂ, ﬁia%ﬁ'/@“Lﬁ%@/orcfo%—rééﬁiaﬂm% oMU shaRenagses s@ftef or the desired
potency. O the cel s can be derlved romthe subj ect and expanded prior to

d t th
st red paMelicy s Primon S SR e re misiod TeroSay RHE Becosde BT SRE BB brent
t he di agnastisiog freqoedyr & thawdb weschgssessir myrd dfethp aticen effectst [hHigs caed, Itle t 0

up- regula encgw% ggl(ge/é mjacl‘anﬁth@rasg agﬂg chZ(??ﬂ)@te 1L-6 and/or 1L-13,

100561 Alt S sef ect ed e ects are necessarily assayed
during the selection _procedure, it may be preferable and prudent to again
assay t he [t dn wﬁeeﬁc gBbogRen i £51l5 e 6??35??5‘ faf ROTS ;YR HP- fee#atg Hetandpt Lito

confi rm t had/ortdeen-eghihts 116 addlor HCIp. eve the effects at desired levels. This is
particularly preferable where the cells have been stored for any |ength of

Lime, SuChods) iR s &84 bnd@Mia mBARE BrER)oD tiBadMBhaitd SRloY mblO% R g N
J described in this application, to establish and maintain a proper dosage regimen.

[0063] In a specific embodiment, an assay to monitor efficacy is to assess the up-regulation of IL-10

and/or IL-4 and/or the down-regulation of IL-6 and/or I1.-1 in the subject.

[0064] The invention is also directed to compositions comprising a population of the cells having a
desired potency to achieve the desired effects. Such populations may be found as pharmaceutical
compositions suitable for administration to a subject and/or in cell banks from which cells can be used
directly for administration to a subject or expanded prior to administration. In one embodiment, the
cells have enhanced (increased) potency compared to the previous (parent) cell population. Parent
cells are as defined herein. Enhancement can be by selection of natural expressors or by external

factors acting on the cells.



100571 Wth respect to nethods of treatnment with cells that achieve the
desired effects, between the original isolation of the cells and the
adm ni st rei0i2on/e414 subj ect, there may be nmultiple (i.ePCTASquUaNBG23a% )

assays for the effects. This is to confirmthat the cells can still achieve
the eff eCt[(ﬁ)s?__]atInQ%ﬁbxﬁ@@lnﬂo@?ﬁ%htsthe gl %th@&%@é&loﬂ%@%ﬁie&x‘%@bm@iﬁﬂyu Wedulaien t hi s
time frane exanpl e, an assay_ may erfornmed after each expansi on of

the cel |l sl I‘qa”é/@fﬁLs4@Wér‘§’f”Bﬂ%lafeﬁLéaE‘%‘P"IILtS nk, they may be assayed after
being rel eased fromstorage. If they are frozen, they may be assayed after

t hawi ng. 1[6066]heThe edethsdsfandeangpogittink ofybnikveatien asxysefnlfedtyeatingeay Hagasdievehspay ed

af e XPHSl A Ph Al BAARL ke B RALALAN e bBANANBhBSLY BERREL (DA s

physi cal 'y ‘admni's ere assa
i nvent i on afug t%@?ardlﬂcintfﬁﬂ@ﬁ speripherp eaﬂﬂﬁ‘éﬁt d@?aa@ n%@?%as%y@sthlﬁﬁl ABRPng

adm ni stralh@metd, tBe aRlhSoidt s el |CReMs, TiRs, disagb@sia) Cpsal’ia&@ys

i nclude, but are not limted as ng.spl-epi.c m for. exa

ul t rasoun@ﬁ‘m"‘ﬁ@%{‘é‘ﬁfr?%ggrif?@r%lﬁé‘ﬁm‘s %&" Sg%{??ase&]%’geslf “@glmﬁ‘? ct’lﬂfﬁ’r"’t"{‘rgmdar ly
CDA+ T-r eghbisit fanypiaekibsrettidn GhBderrhatit.f ect or cell s), measuring the | evel of
anti-inflarmatory cyt oki nes, such as IL-4, IL- 10, TG0, and IL-35,

measuring [6(;3?] 7’ﬁ1¥ ?Aethgés ol Qodl ik mttﬁgrﬁfve&%h%' lﬂ&ﬁl’ foﬁ?&ﬁn%ﬁ\y@hﬁ' (%ndiicldn 1(3,

1L-6, and '1L-'1 uri n crophages in activation state
(i ncl udi ngnvekisg w@amworlatﬁ jng, by ot Eied p, n@hwa&m@ nuftiplesgleratts: Alhgimers

secreted Ipyseid, e«w t»&rmastoﬁe DIR&E, MPAGGEchenTil @Sha Ry pHE: B@EIMSEhub@IBriiner
patient's serurr% ?}glti ti ssg etc. 100591 In a specific enbodi nent, the
post - t r eatHEH Eod i Bty sesoqetIireidiPd he to assess the up-regul ation of

I L-10 and/or 1L-4 and/or down-regulation of 1L-6 and/or IL-1.13 in a

subj ect . [{O8I0]in Fieepaitiowigrembodimen, tize rsathods and cerempsitions af freintestior @e usedingls! | shi ng
t he dosage,lx %yﬁ@oﬁellécﬁen@gy sﬁée@swgwge%a@fas@w v&?)tlldtalaﬁnﬁs?érlﬂ% $efs aqslhl eve

one or nore o above et ects his case, pot ency. uld

det er ni nedchigyg the ﬁ@e%ﬁ%@dé‘a}hﬁﬁﬁﬂa@éc S¥icel ICWIQ@GB RE?P“ F‘ﬁeséedsfbréh‘i H°F°8°Y

enbodi mentand delRGeLH} deSiradpbe@ssessed for potency to up-regulate IL- 10 and/or
1L-4 and/or down-regulate IL-6 and/or IL-113. [0062] In this case, one

voul d_moni@g &f fs S'&a& ood b IRLD APl REMILH 39 28165 BE ofIRE CofifichD% ARSRY S

descri bed est Ish a proper dosage
regi men. [c@@ai8)t 0 nﬁeauosl;lpek},ss fhiatcis.camb 8if Irve hgen a%sﬁﬁsesisfsegchlevng@ﬁ Id‘ESéTFd dieprency i s

to assess séla%dtf&- IIEGHY Ridi %ﬂ@:fdcylﬂfﬁ)lg{g a@REE ki for dea@tel FihelchRidaWN- 1 egul at i on
of 1L-6 and/or 1L-113 in the subject

[0070] In all of the above assays for IL-10, IL-4, IL-6 and IL-18, up- and down-regulation can be in
the context of regulating the expression of these molecules in vivo, such as in a disease context, for
example, stroke. Or regulating the expression of these molecules can be in an in vitro context, such as
regulating expression of these molecules produced in other cell types that are exposed to the cells of
the invention, or to medium conditioned by the cells of the invention, or extracts of such conditioned

medium

10071] In a highly specific embodiment, the pathology is traumatic brain injury, spinal cord injury,
or stroke and the cells are non-embryonic, non-germ cells that express pluripotentiality markers, e.g.,
one or more of telomerase, rex-1, sox-2, oct4, rox-1, nanog, SSEA-1, and SSEA-4, and/or have broad
differentiation potential, e.g., at least two of ectodermal, endodermal, and mesodermal cell types.

Here, intravenous administration is preferred.

[0672] The cells may be prepared by the isolation and culture conditions described herein. In a

specific embodiment, they are prepared by culture conditions that are described herein involving

9



[ 0064] The invention is also directed to conmpositions conprising a

popul ation of the cells having a desired potency to achi eve the desired

ef fects. Bochipapubati ons nmay be found as pharnaceut i calPCEarspegiosd20hs
suitable for adm nistration to a subject and/or in cell banks from which
cell's canhe, usgd, dint&ahd 0}{5 EbiR %tﬂ 'h%érasyu SJCQ aﬁth%éébls@cp&) ﬁ?@par@’fﬁ%@ﬁﬁd
prior to admnistration, |In one enbodinent, t he cell's have ‘enhanced

(i ncr easedpPaed Ny iEhpared to the previous (parent) cell popul ation.
Parent cells are as defined herein. Enhancement can be by sel ection of
nat ur al e3RESBESCRIBTIODYORR{CFIGAIRESact ors acting on the cells. [00651 In a
specific enbodinent, the cells in the conposition have a desired potency to

up- r egul at[ﬁnkﬂ— ﬁiQJr@[‘ dRJod %Jam‘baﬁf&ﬂ(B‘B'B ?Q}P{E'abhﬁgx%a@&r@d i &E@n%%ﬂ(e%&tra%&aéonp
100661 The net hods_and conpositions he i'nvention are useful

treating ampP BEeRUy fﬂﬁ%ﬁ&*ﬁwlﬁdrﬂﬁw ?bé?fﬁaé‘f‘i/% tisspgyj Gom thempgsaiged Eﬁﬁ?cai gssw-’ot
limted t Qlemaa o tmﬂm@bﬂempsnaﬁﬁndldal Q‘ljé‘ry (= s@fodp)o\r@se@ub BBB @rbabiliReut e

nmyocar di al | nf rctl on er vascul ar u
O e e e e B P AR B R R PR R i e
| upus, sc Itmgioﬁa: sarps@qpermsqomgasﬂ froinimagsifterralenecomy failed to show the increase in

graft-ver Sk itis,
acute andggﬁioﬁﬁ%@%l QﬁQ& gﬁ%&??@n rgﬁ%@%ﬁ%ﬂmQM%gﬁ e%ﬁ%y+@%%§%%gg%% The

net hods aftPreSRBEISTEAASONA vielukek fepnprdrst Bper 688Ful for treating any ONS
condition involving inflanmmtion, including, but not [imted to, ischemc
stroke, nyba7upl Eigael2er ashohibbarbeishes! Hhe Phss@Rsechitdhy ilPhe lbikeion sreDbSease,

ypOX -1 SEHETLA. LEARALE IMROSHEALORORI Rucdd BUIRLLSIL Bt Db gplR! cord

injury, an ysosona or age
enbodi rrentdoubtimamétnh@dé%ﬂw e Observiationsoidlie dies Shwemm?@ decsgaee ipoedudim t he

cont ext  OfsRyROX &e'é{ﬁh cén?t:fof %ﬁﬂais »ﬁ% {RpSe U et Hﬁ’dﬁlu%d c%‘t?ol WRdhd

adm nister the cells that "achieve the effects described’in

appl i cat i dHdriagly, thes apReaEp e ahEgeese Berelydis glsered oot H@%E gﬂw Ghoee

sel ect ed foﬁiervdﬁtﬁll drakk poit-ency’ M6, ddamniest gt&(iﬁﬁh&&@ﬁdmcrhﬁww&mdmtsfgaél for )
treatnent .0 an apove C t|on 1 ent S SucC
cer ot o E s tash R PR S 3R hoke OO s 4P LR EE pRBhsd oSG

ef fect s arfdrtiwehect@dydiop @e d8Yir éeklD eMaPCdf kgefrdainpac gropy islomwsttoth increased

adm ni str %E&z&ﬁhf sRnide 26@L S pogﬁ%ﬁc!ﬂ%fﬁl%%n%!h%nd o %Qd]vekééfs WBict@ks ddRyx@bove

assays for 1-4, 1L-6 own- regu]atlon can be in
the cont extith§ms peguingPhgmk he expression of these nolecules in vivo, such
as in a disease context, for exanple, stroke. O regulating the expression
of these nul76ic Higse I:alnmbﬂmhﬂoﬁﬁmismy v the @s@ﬁnaxemtecmxﬁ ircthe aai-le@gidrat df fgs

expressi o f | ec duc r p xposed
to the celfd S@%‘Q?‘Hmy mm““q}“g"r?hgm‘& a“aq%é“& e*‘ggﬁﬁn&g i %‘r’%ﬁ "B‘ﬁ"d%‘hh@h%“ie“) of the
i nvent i on,withrdoghle stzieadsnuglti (HAEHbID drats savedbostesdictasion®O T)biervanmaomg Blldgs

speci fic ephadi ﬂgtﬁtdecréa&em%&&% Qi¥ink $h ] @@f‘ﬁﬁdryc oA dd krBdiEny am§19|§ %Jzn cord

Injury or stroke and he cells are non-enb oni C, non-gern1ce hat
express ploOFPPaFatie e %mﬂwi RBFK SFYp- éfhfgobserawe ‘Efﬁ"fe%l‘se‘e%fpf‘{“é%ﬁjeﬁh%@ the ex- 1,
SOX- 2, OCtndsmal @%- Addlfta;a@gao @&E&iﬁ&mnoampbcaﬁﬁd\szamn@@dﬁ@fvem&mem@wl injury

di fferenti t|o tentla h¥ t two of ectadernal, endodermal,
and nesodérfia é‘g? e rguRs- (Pﬁﬁ'?eéareq W&@E rﬂ%”%'&ﬁf@ Fg‘fcir ation is preferred.
[0076] Figure 4 — Mass of spleens and splenocyte T cell characterization recorded 72 hours after
cortical injury. A) Mass of spleens (grams) recorded 72 hours after CCI injury (n = 12/group). B)
The percentage of splenocytes that were CD37/CD4™ or CD37/CD8” double positive as well as the

CD8"/CD4" ratio (n = 9/group). A trend towards increased CD3"/CD4” double positive cells was
observed that reaches significance at the higher (10x10° MAPC/kg) cell dosage (p < 0.001). *
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100721 The cells may be prepared by the isolation and culture conditions
descri bed herein. In a specific enbodinent, they are prepared by culture
condi t i orsOt2hat143416 descri bed herein invol ving | ower oxpgeEScanmasss ati ons
conbined with higher serum such as those used to prepare the cells

desi gnate Tk a%l% 7, re 1 -
Bl oog br aﬁhr%i “ %4é ; Mtﬁc‘%{ %ég:%la E&;E&E§%E lnfgrz}! aﬁggy\%ogé Evanéf'[gbgQ‘u“;gt’l'l ﬁk@u

ext ravasat@WrP‘BBB’C;ﬁérOngé bility neasurenent (nean absorbance/ng tissue)
from hormogeni zed cortical tissue derived fromthe hem sphere ipsilateral to
CCl i nj ur yJoofrm :Fi@feglsoupz) vivd BSkiRa € dubbih per lﬁ&&lmMAPQ after infeseroue dhjéciomnor nal
rats after, cortical .i.n reservati 0 ] ol B\ wth
MAPC theraifnyv ng’laﬁcumuglﬁ%l éeﬁ%”esri??r}enﬁeen X refce‘ﬁgmgl Qﬁi %f'l ?ta}eﬁr @og I(}gﬁgg%)tsony
fail ed toswivbal sthies (ch@)easlemmmm@cp@nmaibl -|E) piyquaiteth d@fd@ﬁ@éwreen)d}dﬁ?@s

I ndi cat es ;&Lt@& h%{)ikrﬁ@ﬁss&e‘ QR FluGRRER s&R Hm&ﬁgmi sgiexgg)ody@h&‘i;}%nﬁ:l Q@@se&ﬁﬂw ol

sanpl e (Al ramer post hoc,

| runohi sldéélﬁléﬁ*? apoupt ?ffM‘f*?‘I%s Igeisd (1 thg SPigFR hibt ‘E‘B?‘%Ff‘é‘o iS‘rﬁi’"’t1 Fpiue Eropsef" &“6}?? ar ea
of nor mal gcatafone Icammcgmu§t qaham@gerrmanaioy@nﬂ@eamhg sighdy Nyellounepresitingraot ei n
occl udin [, TC /. w th dou S I €l AP

Observat i g'ﬁ)dgfte f‘ ergpressﬁg%a @g'yle‘éetzlif%sc?élg? ease |fr§lge(?rcc ﬁé o ugtl)éqlcr?tm

the CCl i rapurrc;eamgmmbbr VAR sslosatee iin woinp dreedletio tisshe (i §): uHed Ectaint il
group. Ad L h [ Shuglion opser ved
for both S #?%Aa]?%nt%mroé ik %I%gggghg‘ﬁs ege\t}grtaﬁl{c%nédogg&gmm e %ZX 106 MAPC / kg
t reat nent igpwEY 8 W@Kﬁ/s‘haér‘ihel shiepie ydéel PRIE direrdifish 9p @WOCYWQV\%%@W@"{ ffaund the

vascul at UlRerRRREADS H)Qhd¥d ssheal h@&lmam)t MBEIQl MAPOE Qabdied %ﬁkeﬁ)hacmea h@thhmhen jured
controls. Fur t{ﬂer nor e, anal

group showdHath 1 i aa@Btmibn il g SR %eﬁfehﬁ%ﬁwaq%{ ‘Ptsff‘ggf‘ b “t’ Sh of
nore | engtsjﬂymalydnpmcgamm&dome{ssmm10)( Riticbany esmsaing mcopmmmarbamwmemn ng
100 gm. 100751 {:0'0%541 - I nmunohi st ochem stry of the vascul ar

archi tecture 1m ?)en | esion area of rats after splenectony.

| mmunohi st ochem st r% anal yzi ﬁ the tlcg’ht junctign protein occl Ud{%

(FI TC/ gr ed#78ki KigirgiuiSplendsyta CREJT sriferdifergtiopmid gt inflpmpptory grioking Pgsiffost
spl enect o). p&bREY af CO4T Plendchies @lkwgies;))moxwean Hei g;ﬁ{ased(aawaamnfammgcl udi n

staining i ] rol and red to
t he uni nj J'Ir]ogt(‘ioq Cﬂ;&;tﬂé{@%’nﬁury% SBSEF i glztll?tf erﬁéa?llc‘:”éls lieséto é{\@s:’g Qoa?%%rggunged

t han in t hiesemoBneiinti iflammatdgdiytokion piotlugtiomipg/wilpdariveli frdne spdanoeytes nﬁqydé heil n
staining i, gﬁﬁsgtfn ﬁqmﬁﬁ% ?q;r{%xlﬂﬁ) &Q:an!n}ahﬁ“' Aygrévbtﬂ Ql?edﬁnqﬁx ttr&ﬁla&)%ﬂ§ inBhed3bDS .

(Pictures ar asurin gm 761 Figure 4 - Mass of

spl eens arfitokips mprieyands qbs%ﬂéqdlforc?ﬁtércﬁb Oé?‘sl ?B? e r@%ﬁ?@@&@? abAighendossr

corti cal( i mxmmﬁm#@m%;&&%omﬁhaqb eae) L@TRTB)p ¢ 008/ Wasicila hQﬂlﬂic&teﬁﬁtﬁtsﬁcaCC} -
injury (n = rou rcent age o oy + +
or CD347C[§§n |C\931 %%@1 W?Ble@br PléF a"(eﬁpo:s{ l??f droup). A

trend towarxds i ncreased CD3+/ CD4+ doubl e positive cells was observed that
reaches significance at the higher (10x106 MAPC/ kg) cell dosage (p <

0.001). * [0079] Figure 7 — Mechanism of neurovascular protection after the intravenous injection of MAPC.
The data show that CCI injury decreased splenic mass and increased BBB permeability. Intravenous
MAPC therapy “rescued” splenic mass and returned BBB permeability towards sham levels at both
cell dosages. Splenocytes harvested from the treatment groups showed an increase in IL-4 and 1L-10

production.

0080] Figure 8 — Splenic mass after cortical injury in mice. The splenic mass was recorded 72

hours after CCI injury.
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i ndi cates statistical significance conpared to CCl injury al one control
sanpl e (ANOVA with Tukey Kranmer post hoc p <0.05). [0077] Figure 5 - In
vi vo trackOnrgliof3gaant um dot | abel ed MAPC after i nterveRrQUAIS20N1A8¢23HN
showi ng accurul ation of cells in the spleen. Fluorescent scans (A),

hemat oxyI| n Sé Ny . ' , IR0

hi st ochem 6sbt8 ﬁ Ci:%%E% # aégﬁﬁtbg%%eg?%?g%é?ggéﬁ% ’3"?%‘%%‘§ ﬁﬁlﬁgg)s bh%c%gttr%ad In

spl eni ¢ tim®eEe. (A): Fluorescent scan of both total splenic body and

spl enic cross section to display the anmount of MAPCs | ocated in the spleen.
As expect qahszi0 Biugnal- (plhotgl T-@ll ohaeknaton. n the CCl al one control group.
Furt her observation shows increasing signal (yellow representing a noderate
signal an d ) i ignal) for both of the

t r eat nent ‘i'on%@uprfslg%?,{]ﬁl ?gﬁﬂr%%l %%&lqﬁ%pgga)s{a?!ﬁg&%%ﬁber of MAPCs | ocated in within
the splenic tissue. (B & E stain of a_splenic cross section. Both

i mges shd¥®4 pfé&“F“olrzat]?rﬁ‘a“dgf“F‘éWM@“W@?‘ﬁgﬁ‘af‘ﬁ@ug‘ﬂf‘%?ﬂ“(‘fa't‘Plg’é’d'ém‘cft i's
inmportant to note that the splenic white pulp (areas rich in |ynphocytes)
are | ocat ¢abssir diguek 13heBlagdtderived MiSM2 (bdrdphags Ikolnsolbeingcaticadjinpntinmicot | abel ed
MAPCs (| abel ed green) |located within the white pulp in close approximation
with the hi@ged Nasseh ahhtmemmnm% cyeaklgés%&gt QR Widhubh bR ErRsbdent. smlieni ¢

| ynphocyt e popul at 1 on. bars neasurjng 100 urn) (CIE are

20X with Bgesaticedens My cifmalu?ﬁwaﬂf’@@%NZF?@W@V%MW@&HI éﬁm&(’%ha@ém“ﬁe cel |

prol i f er ats¢henat@AimaRirdtesi ik bR LAY YmSvEyakdugRt giveditehicuphaghpheRayent age of
CD4+ spl enocyt es (n 6/group) that were in the S phase (actively

prolifera ) .

ool i or attB (R EL S B0 TR Mkt vl Bt GRG0 BadBRLEATE phehonoe

I nf | ammat grdneaspdaskictien nd drberopne Wgﬁmof@ém ved from spl enocytes after 72
hours of expansion in stinmulated (2 1.1g/nL) concanavalin A growh nedia. A
trend towqsnds imgiii'@%eﬂjhlélﬁ@.@ekihﬂﬁs koG Uatamenrs if& coRBalny @ ckpfimbat khoae b

doses. The tfrF feach(g ignificance at the higher dose (10x106 MAPC kg)
for both I Qfofvﬂig B 7 hd I'L-10 (p = 0.03) production. * indicates
statistical significance conpar ed to CCl injury alone control sanple (ANOVA
wi t h Tuke)00&Plarfigurpbht Mybisiem] treaterd Sipnifigad Q7 Ouprgveenteemy 500?%@W&ﬁ%§ﬁ?kéf

Neur ovas Cu ks 0l RC LikRbafthyl E)rotvehﬁe kSRR DR Udysl dAbCOTONeoRbard Wi safie dat a
show that CCl injury decreased splenie rmass and i ncreased BB permeability.

| nt r avenoEAMAE T Py * 72 &Eh AU spl eni ¢ mass and returned BBB
perneability towards shamlevels at both cell dosages. Spl enocytes
har vest ed [#a90im Ridvee 18&r-elaflamamdtorg Cowipse CHaowee diLa Hi- if peli$d Olingredded 4 thansgdruin - 10

pr oduct i O’Aﬂerjs{?%oik/mﬁs%@%%ggﬁﬁ%n% ﬁ&%&iff@%‘ﬁ I@fl lgc%{d 1&&Ja§édQ@H0 Et%w &éy§ fﬁ‘tﬂ!m ce.

The splenic mass was reco ours ter Injury. 100811 Figure 9 -
Bl ood br aiti9atiyeiir i er (BBB) perneability neasured via Evan's bl ue
extravasation in nouse. 100821 Figure 10 - Spl enocyte T-cel

char act er ijgsi] Cmgure{ 008 8fledni nHey @hargks at tes dapd) entalkiShhd adiorks/Paihiains the splenic

character Imzag's:[ after stroke injury compared to vehicle treatment.

[6092] Figure 20 — TUNEL positive cells 72 hours post-treatment. At 72 hours after treatment,
TUNEL positive cells were found in the white pulp of the spleen.

[0093] Figure 21 ~ TUNEL positive cells in treated versus control animals. There are less TUNEL

positive cells found in MultiStem® treated animals versus vehicle-treated animals after MCAo.
[0094] Figure 22 - TL-10 gene expression in spleen at three days post treatment.

DETAILED DESCRIPTION OF THE INVENTION
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100841 Figure 12 - Brain-derived M : M macrophage ratio follow ng cortical
injury in mce. [00851 Figure 13- Blood-derived M : M macrophage ratio
fol | owi ngwoanttv@ad1si njury in mce. 100861 Figure 14 - ARCITAiSpdiias62as or y
cyt oki nes nust act through other effector cells. This schematic shovvs I\/Il

cl assi cal [@@%W@EHO&B b@qgﬁ&@m%l hd rtlﬂ?Hvéﬁ% dﬂafst ﬂoY ‘?ifll'itgptoot;le 1dufiP %@1@&)30

schemati c nstrates that cytokine an hocyte output drives t

macr ophag@ropﬂq@lh@wﬁ@em&@@a?@cw@bﬁr@n@5} as Syg rm%’éfaa'eﬂ‘a? He@aﬂ%%ﬁéwﬁéi?rém&f t he
pﬁt h\/\?y t %ﬁ%ﬂ)u%%&&@?gﬁ? r@bﬁmﬁ%&&e@mﬂﬁ@% Qdﬂ{?ﬁfeh&? ORmiahe ﬁd\@e of

phenot ype and ne rote r.e - is figure shows various
par anet er & epi&?F 0%% i Wg‘*ﬁéieg‘fgécg‘ﬁ%@ﬁ}ﬂg&@%m in the following figures
(17-22). [0089] Figure 17 - MultiStem(r) treatment significantly inproves
out come sd¥Pels Thelsbaon hgdivey ok ased Nreini S eganizatiaahll mirpoig mnki adatel npt fonfsr ove

t he reCOV%BﬁéW&Ha@ﬁaﬁ’ﬁy@lﬁ{l&%&m‘\{%tm% ek W th saline treatnment group.
*p<0. 05. n=12 each group 0901 Fi gure 18 - Inflammatory Cytoki ne Changes.

1L- 6, I O increased in the serymafter ent
si gni fi | ca ‘quy a@‘ sfpd @Cweslq(gthf PER ‘?pﬁk‘?aa‘a’saé%igelnfaliyd)egkm?%?cég dafs after
treat ment .cofva@iBi meihgdir eelili@own Sptheen amies slechizdge sardtis tdnereleand anpse. sphdifict | St em

restores/ ’IB% %géé?ﬁ E;LeQ?ed%gécg&h&%c[ﬁéﬁgh%&ttﬂ%rpréérﬁ %Jéﬁréaﬂ es PSRV eI Cl e

treat nent ositive ours post-treatnent.

At 72 hourSee, &t §%m7%f¢€é‘aﬁt ﬁbr#folec’mr\E@mp@s‘i Lobgrarae MaguapSreed.dpiiSarine Hagomhi t e

pul p of t REncsddrd Shess, 1@&@% rifgl OhHb&, Ry - (Za-d}lmﬁhd RQSIbEN M€t &lubSnri Probobated
versus control animals. There_are | ess

versus COnl Ol AR TaL S TG ELBTS S5, T G, ROPLLI Ve col s Lound L0

Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990).

Definitions

[0098] “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.

[0099] A *cell bank” is industry nomenclature for celis that have been grown and stored for future
use. Cells may be stored in aliquots. They can be used directly out of storage or may be expanded
after storage. This is a convenience o that there are “off the shelf” cells available for administration.
The cells may already be stored in a pharmaceutically-acceptable excipient so they may be directly
administered or they may be mixed with an appropriate excipient when they are released from storage.
Cells may be frozen or otherwise stored in a form to preserve viability. In one embodiment of the
invention, cell banks are created in which the cells have been selected for enhanced potency to
achieve the effects described in this application. Following release from storage, and prior to
administration to the subject, it may be preferable to again assay the cells for potency. This can be
done using any of the assays, direct or indirect, described in this application or otherwise known in the
art. Then cells having the desired potency can then be administered to the subject for treatment,
Banks can be made using cells derived from the individual fo be treated (from their pre-natal tissues
such as placenta, umbilical cord blood, or umbilical cord matrix or expanded from the individual at

any time after birth). Or banks can contain cells for allogeneic uses.

[00100] “Co-administer” means to administer in conjunction with one another, together,

coordinately, including simultaneous or sequential administration of two or more agents.
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100941 Figure 22 - 1L-10 gene expression in spleen at three days post
treatnent. DETAI LED DESCRI PTI ON OF THE | NVENTION [0095] It should be
under st oosiOt2hHt148415s i nvention is not limted to the paPCIrask@n/ 036235

met hodol ogy, protocols, and reagents, etc., described herein and, as such,

may vary. gyt eé&ﬂlﬂ?@ﬁl@%ﬁ%&@ %h&%ﬁmmhénénofmme &e rraa&ﬁ rﬁzesgﬁk?%ﬂtﬂ%htng
particul ar enbodi ments only, i's not_ intende limt the Scope of the

di scl osed ahiFalficping or Giglusian ?%Wlﬂé‘fl?eﬁ’é"’éi bg Fladsy- We’iaﬁiéleclaéi”ﬁﬂ?s’t’[’fb@%ﬂ‘mﬁhe
secti on heagi ?g@c@dilﬁssbﬁs@g cdﬂﬁgoemm fﬁlﬂrcorﬂa’i@ad’una 31 nofiader Whik pOGesmmntys @gyd ar e
not to be constg in 8% ng, th% g ect tggrngéggg bed.
[0097] Thé® FEPH, ﬁﬂmWﬁ@Wh Seo?‘?ﬁg prRREHE %5??8a§|8ﬁ° ey &eral Iy
per f or med na:dmd)mdm;:g thmmwmhewnrai is ﬁrsetnhmdsa inglelmetbndwrit i pnly ére obthe stemd as
descr i bed 4, n,vgr ﬁwamgﬁ&ﬁéraétepé%msﬁ bS &?dché hfadr SR’ SRGE Sr tc&ag]exa; & i ted
and di scuss & t hr oughout esent specification unless otherw se

i ndi cat ed.comggagisondo gaem. %W%@)Rf apg sigpilar phiesgs #eing WerdpIdbs 1Agk “compristH 3redEdr v
Manual , 3mhereds synda9h6lofSpEmiBingiodnt Gdve U3 bakeakdkiyg. Press, Col d Spring Harbor,
N Y. (2001) and Ausubel et al., Current Protocols in Mol ecul ar Bi ol ogy,

G eene Pu SOCI ) nd Lane, Antibodies: A
Laboratoraé'q@ﬁua Om%?dgofals??yﬁé r2fb%°r pEg H? for Pr ess, Cold Spring Harbor,
N.Y. (1990). Definitions [0098] "A" or "an" rreans herei n one or nore than
one; at | d¥8P31onEC opkre mesrerdissoysted fram apalysin of 8 tips ebicaner eallyd 2 fefatagrpiagmg fny

i ncl udes t1b@ ShsBGHR notedONAOL sﬁagfeC&m mbt@ﬂ{écaré@orﬂaﬁldidﬁﬁ rae ;aaafwahcatmﬂae, for
ore OI’ future use or ed

cells that gre Jbeen

" a quoted g SE R s BBy ey botme HeVEEuEgnshe iy he Al Endec
af ter st orelte. Th| S is a convenience so that there are "off the shelf’
cells available for admnistration. The cells may already be stored in a

phar maceutipgiad;! VE@&G&“&QQ&? &%ﬂ&hf@' £iBIns SQ hREY TR Bl%vﬂésr B tdedre@diriniiSt er ed
or they may be m xed @f@ro priate exclpient whe h are_ rel eased

nt ey
f r om st or dEmiccferise. %m‘iffeﬁéfe fo Bdprais pndseipble jites of indlemeration. ’éC‘F‘B‘i‘grﬁc?“é"“tﬁr eserve
vi abi | ity.thel @e@ﬁ&d@@do@ﬂewaéscwed tid ehisi pyRatidnO Mor &@hple, LANdERctvE @meirgal @d i N

which the cells d.for. en ced tenc 0 achi eve the

Ot oot o qADET BURCHT o AeRuds p Bkt of besl ARG TeR oM eletfe BRMLE AL |
prior to aedvided sl ptatncoin 4 englh ednsiviltjaiat or intfraptippalizenoprte fher prbtide the eliiggtiten assay
the cel s i AOLERSY %d&aﬁ@us@n THE pRB0R ShRAM Plar LSIWARSAASgerdll oot _or

i ndirect, Ion or otherw se known in the art. Then

scrib this
cells haweﬁgctwwoa@swéa bgsed @h’giﬁoré Helividyd e 99eh ailisFtnndvdinedheit $7et 358 14U ect
for treat nRDér. diBRBKS mﬁ@nbdﬁ&% RCE HS bGint &l tnse sﬁl@é Iméaﬁimfyrdamrkdner hedisassedual to

be treate r e sues suc ace cord
b1 00d. o 6t eI P v bettin b BSHERE Lt Sr s BRG Hr b rAreh Rt e
after b| r toh)these@pnsiﬁhﬂk&as caitheenbhainninglel aisAf ord rdin geffreiie dose sieani 00 $0G1

" Co- adm ni g g&?&ﬁ 410 admi nister in conjunction with one anot her,

t oget her, coorél nat e i ncl udi ng simultaneous or sequential adm ni st ration

of two or nobre agents. _ _ i
[00105] “Effective route” generally means a route which provides for delivery of an agent to a

desired compartment, system, or location. For example, an effective route is one through which an
agent can be administered to provide at the desired site of action an amount of the agent sufficient to

effectuate a beneficial or desired clinical result.

[00106] “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
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[ 001011 "Conprising"” nmeans, without other limtation, including the
referent, necessarily, wthout any qualification or exclusion on what else
may be i rwbudadi43A6r exanpl e, "a conposition conpri si ngPKTAISAN1Y/036235
enconpasses any conposition that contains x and y, no matter what ot her

conponent %ia!ga'nya Bﬁly We%ﬂﬂ% s J:éﬂs Lrg ﬁ)tlﬁ&éﬂ? %§lb H H%Qomel-a']l If@é%ssaﬁd a ﬁﬂ(:eﬂﬁt @(996 cells

conprising the ste " enconpasses any net hod X I's carried out,
whet her x Sif@laf W@Q%I‘%ﬂysbﬁéﬁ)dii‘i‘?dﬁ’ﬁé‘“%f H@H%b?f } %Orriagc eﬁlh rvclstﬁén‘fafantew@eétfdeps no
mat t er hoverimaY et her steps there may be and no matter how sinple or
conplex x is in conparison to them Corrpri sed of and siml ar phrases using
wor ds of t o] ri.se i synonyms of "conpri sing”
and have tlﬁﬁoﬁaqn%e?rtégerr]l{?“r? m&l&% 5él§§ntf%ie(?°% ﬂlaﬁhs} is a synonym of
"conprising” ésee above). [001031 "EC cel | s" were discovered from anal ysis
of a type [g‘? anbereag APl ‘defregsipgd raerciariedusfotriologipal pel entifehs eralp disesnss ot ed
that a si rt@ér&(ﬁ‘qldevdnﬂ t erat ocarci nonas could be isolated and renmain

undi fferentiated in culture. This type of stem cell became known as an

e yort © AR, "SReR Sl ph 85 s gRACHDIR oLl S LGP IBN e ppTLEL Y
effective rcmomeneﬂoﬁoat@mulndegmr@W@ emeeo,ttsgems thanﬁdnmmecsnmatlcweil md#sng

achi evi ng cﬁf?e?enﬁa‘?&i%hfeﬁo@ypge%és%%i%f &R Ged I ORGEdIAE AiteRntidM &t@i@&%‘ diff@ddigby For
exanpl e, an effective anpunt is an anount sufficient to effectuate a

benef i ci alPrBFYddE? c& heve hipt darivdewsingimodifiqiont pletaprreach RpgiRtly dsseyerse o

provi ded b6 @amaks Si & 2R CAIFHECAL NBRISLOED). For NampB, fhroaé:mtmalto aspunt s
recl se

that provi noun istr qns Th

ot er i et SieInEiEgT st ra B PR B e B ul e RO o 8 B s
on factor sxsmmhtwidlwlto inseregents istobfeectiylan AU pg indteics, thﬂ izwrtedagpess wanj ury,
and/ or  di S&AS o8 1 il e ¥nyR&InB%h k2613 r%fif%glfa{ors% kde} &Jﬁs gxle ACBbiddi | N ury

ﬁ gEﬁli:raQ

occurred or t |sease egan. One skille 1 e art ablé to

det er m ne SteRieelbfikeatts Jbesg pPa Arvebesn dgscrfied vhalifgplast Sm@w&@ﬁleﬂ{@'g@ etal,

g onsi der atANoms1088 555381 @Oﬁs??ﬁénﬁh@h &Rl A, Brier- 5’% (b Hlaﬂ’a@t 4, ceefilembi ve
ose" ectiv ctlv rout e"”
general | y%éﬂ@s ”&Haf@“‘?mﬁ 6\%’ gsmé' 26[? %Iéﬁq %g %0035 “dge enfeé &

desi red compaptare by refespat fempaching 1PE Catnd arthodsdivr peodacingd em.ah isefsb easbible éhat out e
is one thr de at the desired
site of acs*%g ‘:’Fﬁ%ﬁls\g%{ %E{)eg{rgl? %Q&%e&gurgg%nag%?éxgt}sg%?éj Egﬁ%&\{g uat e a beneficial
or desired clinical result, 1001061 "Enbryonic StemCells (ESC)" are well
known in tIA 104 (The jeem Fisgjateds aefers Brﬂéﬁ%?fe?aﬂsr%% AR asacfafed rEtHOnSRI AR GeHh

speci es. Babﬂey&mo@e &llan Rebbknta iRt &6 %&cﬁh&ﬁhﬁtbd@’deﬂ@dceﬁlﬁ @mzﬁohenn ‘Rgdhedc el |
mass of an e I 'K Tq ggb'é known 4asto . etoo arreréavlé 1P

di f f er ent iF8PE*Y ‘Beaﬁ § reders VErTvEs™ e"f °Hed %"re % ‘Frﬂ‘ﬂ 7 §°

ect oder m tgmdader min gridarnedioder m These |ncI ude each of the nore than 220

cell types in the adult body. The ES cells can beconme any tissue in the
body, exclpging Ho%ﬂe@%%s@d h&liﬁ )(hetté}ﬁ “{EQEEtUd”Q«ioe% ro€ihdiareAhEprtLice chtn%‘lhe ceﬁepl eto

becone all tissues and a . ells simlar to ESCs
produced By PRPRSH ffﬁ”%&hé‘?é‘i‘m fSOIéfe‘%d?fj Fe&th&té]i‘q celif et fhadryentiop @eéwoé“’rﬁf&“bat ed
fertili zedheQ@tural tissue environment and are present at a higher concentration as compared to the normal

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

umbilical cord blood, adipose tissue, etc.).
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[ 00107] Use of the term"includes” is not intended to be imting. 1001081
"I ncrease" or "increasing" neans to induce a biological event entirely or
to i ncreawo 2tig4alagr ee of the event. 1001091 "I nduced plPOTiysotia08623% em
cells (IPSC or IPS cells)" are somatic cells that have been reprogramed,

for exanpligy18)y “MAPCOHUE LOShyRXBISRAISIH SRS ritor GAPT RFefddio k081 BATRLI C cel |
a less di fferentl ated phenotfype. These cells can then_be induced to

di f f er ent PRtEOPRES sfems sellypr gEmerlli Bt das B?“Efgél?ﬁf"“eﬁggs et n A DeBnder i ved
usi ng nodichdrgkikadns anhmeﬂ oaﬁwﬁﬁ@de@d’ripgdnﬁ,adaﬁyoﬁhiﬁﬁmbﬁfeﬁéﬂ navelB00 Ghe( ¥iaTANaka,

S. et al., .Cell Ste 7))o EQr exam ip.one iknstance,
to create "Yhﬁ% ‘%‘1’%@ dg%ﬂvgre'&l S %V §% (d%ergog’ ‘%ehc Ftﬁﬂ cel " Hat™ We qul

modi fi ed tﬁyscapt@nanalaat dhdyalines ettoxsd teplidativecpapecits :mgxitwethtbwtrh@slesranmrmﬁisert
genes 1 nt Ztu ggﬁ@i dnld lwfi’tﬁ a%al ﬂaﬂm@?@ ge@&h%ﬂéﬁ@naytgn@ nké"t%%élf ﬁgge MesordBLe Cct 4,

Sox2, Lif t oget hér as nat ural 8 ators to keep
cells in &ﬁe%wenﬁteﬁ §5t‘§’ﬁ1°ééli fhrep jggrgn léxeeﬂbe enplea, eefqdefmrﬁé ECPFSEN YBRS cr i bed

in the |i togreadtidiion, ﬁee,, alth@igh eaRR! ®t ¢ ng: fdm adils or gémssensma: B3D G5 1

(2008); Jaenisc a 7~ 2008

133: 250- é‘é’?ﬁ‘ {52’8 P“&H‘H’eg?%%‘?ﬁusﬂé‘ g?"“‘ﬁﬁs TACETPeS “ér%" BST"'l "‘?t{)ﬁ?&%i‘:‘“’%é
(2008). Tﬁe$ee>a¢etamilen¢e§heamy RinCOPRET Rt adncbyoﬁsei -2 rBHESEAF O rFotmdtm ke anggm PSCs
and net hodg, fﬂeg oY SAHHERAY ahNEMand b ifen@liSOIRRRA Ly WiAbu SR uEEohikacan be
created by s c culture conditions (j posure to specific ents).
[00110] Tﬁélstr@almthqt Hstegelsexpresfielpmerysy (ig., éeﬁltelwreew@%r\ewr . g eell
associ at edypal thdd v@@%ee@%at@@ FRAPE ity B RPRtePbed BN ﬁteﬁ]@tlidelﬂaﬁé chRARafRa U t hat
are associ at ed el! or cells in vivo. An "enriched popul ati on"

neans a réiFﬁf‘?e\}g‘ieﬁﬁ‘Fé%{’%eeo R WEPERRFE®0f a desired cell relative to one or
nore other cell types in vivo or in primary culture. 001111 However, as
used her ei[#B113]hdhe garm“4dul’d a8 BC idwegeshistive Ntliefat o atrve-epbryeahenmatf ceinl y t he
cell's of thep sweqzafybg&can%gmr andtdg'ﬁottf&ﬁl%ratblﬁ%l ;%%i Th'isr!agl'oﬁﬁﬁ &% firfidleatihe

cells of the 1 nventioh afe renmpved fromthelr natural tissue envi ronrrent
and are prieddatentdio. 20k (Bﬁéﬂrdeé‘iﬂ‘?%éﬁluff&ttﬁnb?f’”d%‘)l%rﬁ?ﬁlr@ae Py h NGVl | ssue
en}/i I ONIMERfith pﬁ@@@téxdianﬁkryers &fri]lfor dgRleatiaaeh pa@kihi Iﬁ@bﬁeﬁﬁis@ﬂer&ﬁ%bieqﬁ&lﬂbeiqdj n;:l gde
cell type to. the e i ncl ude
a1 ohaloTEgHHS LR R ca o o st U Bl PRty SR, P C o
doubl i ngs,defcoptioexe eI MAPRypedflcelvag/prinaded inuthaBmgoaneof 1@, Inv2@jon3bve40 or nor e
doublings in vitro or ex vivo so that it is enriched conpared to its

original npgpgr ~"MA151’3 éébx’é&n@% rdoﬁa ﬁrﬁzﬁuerphgbmi cehlpeﬁmo@myﬂ M@@ rmaﬁﬂﬁae bone
mar r ow, perl pher rd bi ood,

ica
l pose | isetuCHthiel 19305 GBI Sos RO, & P TGS AN BN adul
progeni t oran€ €M, verfhmlerefnev SAE&H Si,088: i31t2batzoog g, aret enbEyofineios 3esmcel | or
germ cel | ese. MAPC can be characterized
in a nurrbeggygp&zﬁ“i&%% g‘écrl pEI o Oéth of which conferred novelty to
the cells when they were d| sgover ed. They can, therefore, be characterized
by one or IAUEE Jhe tampsdubiSer stthoase nmng for a celhprgparpiionbasst entie MAPERLS cat i ve

capaci ty s .CpldknG. vw@ﬂafesﬁ 1b:el Nhoh LARNSIRS BRA, (nsmg%l e@naschesmdvubm ?h
nor e an

| Kk S t
one. ger m INGRTES b s asiane I il s ks disgered 1 S neliBieh
nesoderm q;adcuﬂmypdﬂreﬂbxygao ancrlhigrﬁee st atihieBemThd highly aaklbalndnbgh kirheypialle not
nb {
embryonic ste af; éoes no? fong%er%powﬂtswo IP 1%X J@é(’gﬂ?é(@ En?os (,seﬂ ngéa &r()? P%I&:{naqgﬁg

prlmtlve eerT

€S SO
(i.e., Octge@Apyer meixnalf expagsel orer mgre of wheyrmaqr:t% see-iewprl eﬁ@&%ﬂﬂe SSfA4or e of
SOX- 2 and SSEA-4. Fourth, like a stemcell, they may self-renew, that is,

Pﬁvte ?E e>‘{0(ﬁ|i'|€i|ed“%&ﬁa&&%ii@fkc&%ﬁ%ﬁﬁr”w anbegirmaettnnlgzwca@eﬁernmtamm ffhihé means
a ese cell s press el o ave, tel.Qne 1V
oo i o 5 e TIPTSE [ SR S MET LT S Ghi BB L | zed

by al t er natd like. bassaompﬁtmr\amtaemlnﬁstratm td hﬁb_}ﬂd%@?ﬂ Mdainbemed lthevaifae, Sovell of its
novel prop e n% 3] The term"adult” in MAPC is non-restrictive. It
refers todgwebaﬁdwagg%‘ﬁl c somatic cell. MAPCs are karyotypically normal and
do not formteratomas in vivo. This acronymwas first used in U S. Patent
No. 7,015,037 to describe a pluripotentlocell isolated from bone narrow.
However, cells with pluripotential narkers and/or differentiation potenti al
have been di scovered subsequently and, for purposes of this invention, may
be equivalent to those cells first designated "MAPC." Essenti al
descriptions of the MAPC type of cell are provided in the Summary of the

| nventi on above. 1001141 MAPC represents a nore primtive progenitor cell
popul ation than MSC (Verfaillie, CM, Trends Cell Biol 12:502-8 (2002),
Jahaglrdar B. N., et al., Exp Hemat ol , 29: 543 56 (2001) Reyes, M and C M
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1001151 The term"Milti Stere" is the trade nane for a cell preparation
based on the MAPCs of U S. Patent No. 7,015,037, i.e., a non-enbryonic
stem norw@ermwiaails as descri bed above. Milti Stene is preparsed1asees di ng to
cell culture nethods disclosed in this patent application, particularly,

| ower oxygein 1gNdhbiceh eloted lﬂél‘érs Mﬁhetabﬁwtﬂe%eimtgsdmév@aspmﬁmﬁats described

karyotypically nornmal, and, does not form tomas .in vivo.
di 11 or ent A1 PREBIRe] AP F8RgRateney rfiGr 8 “offe’agur m"rﬂwa?‘udéw”g‘ﬁdv

expr ess onimited tomad!temgfsyrh]ﬂd)rﬁn”m'ﬁlﬁmﬁmamt Besdrvingepleri; miss)nctsasisp&DZ, andAD8'SSEA4.
1001161 "R i.C - acC . ¢

phar maceutTlh%[a y%g%:eg %%Slmg gn@g’%fﬁa%h%%ﬁﬁ% )fléé&%(sal +;§du3a§éénd Of r%ﬂ ' % aﬁtrwélg%nn? '

i nvention maS@BPhg%frﬁfedl ummay retain isotonicity, cell netabolism pH and
the like. It is conmpatible with adm nistration to a subject in vivo, and
can be usqotn 1$jhepahaniel erft®yonkletm Gkt W ¥ B@ dellsy eAl ¥edttured AAGlhidted e term

"pot ency” fers tg :54}? abi%}ntp{ of the cells to achieve the various effects
descri bedpf UEERAEY ST TR TS MBCor di ngl y, potency refers to the effect at

various |evels, including, but not limted to, reducing synptons of
i nfl ammat immw;pre@ewmﬂg preeaeilscpredusest, dufingediBergitingen@bg stemrrgl! GBBpvVasaseEl | s in

spl een, ingieasi, 'agth@&{a!cacﬂeﬁ'sftll:sa&‘%&%rﬁﬁmﬁbjl_)i&f? rEYigted ﬁ@%&l& abled fbgehitdr bdisM2
activation of macrophages etc Prinordl a ryon er m@el | s

(PG or EGSed 855 ardiamprageniiqs cety g eamemied; tha lipeess: 96 “ﬁr‘B&GB@‘gﬁa‘?ﬁs"‘qﬂ@ﬁ

di ffer ent idateagdtiaed dell tyyape"she tar&o PibRehitoProOgedint thy aceaith sMAac’ea@ehdtsmmrtthced
during dlff rentia ave sone I t he
char act er 150, B ol P, b BeFot et BheRRY & B85 gl “pafhrua®

pr ogeni t ordiffedntized thandlhe rasgetiivagelli ac progenitor cells,” are conmtted to a
Iineage but not to a specific or termnally differenti ated cell type. The

term"pr oqaﬁné]orrhe ee‘ﬁmum@e’t R thd¥heRET BN pl\ée&@as HOES d8tasd. umﬂte obiln@&ef cells
can form.a ce is

t t t | |

mor o by gnIE & B S dte PREHOE PEgEs TR a8 I nBONROT T bt
"reduce" agmpish ik dne I(c&ln[brd)'ﬁﬁﬂlﬁﬂs bowmr}ﬁvee iftlefamtremdd] a agatie dmgraism. thd qualkithef

cont ext Of t(ﬁ) ?f'{l,)n-%?le subject 'Irhrs 2GS %pé)lhessto E\g F%ﬂﬂ%ﬁ biacégefc(a%ﬁectg 5{10?959?%'@9%%@% one or

nmore clinica
wi | | have,inflamniatsfit mghttﬂeeawdanoa oﬁ@giaatophnees; Apadtc oA el ofudiidht yould be ig e

(heal th) ofpetdi8e BMBIES ous FHRLSBABRAmRRR | €S to the underlying biol ogical
ef fects such as reducing pro-inflanmtory nol ecul es, activation of

macr opha t t.he en woul d be_to rrello
ol ctar; odbafic aspcip £Af ki oo 19685 RTe“Céz?%c{Of A gciet ot AF
desired | emeloplabespaherayid¢mifiing, (asftyrassapdidiaibg ngd a«pandmatucdh Tiafs cmdd:r:rcqﬁmges)

can mean ;Fgé%iojl }ﬁla a% ﬁl%hep %5%9(}%? EAQS the b%&lt ellrdagulan%ﬁl ﬂoﬁ ?cﬂ%erbgli @rasclgzjlalted Thi s

could cre a popu tency parent cel
popul at i orfht Frerentitselbprpiiaéonaeles totbgsparesigel fam wWippthe W@‘ﬁt’ells é‘é‘ldFd poFEitat i on

refers to tfeParLnkt mebls disemmhi.ch ;srag%ngs&lusecsce@l c&eX tsascqhtéalfaﬁda mixRar ent "
refers to an actual Pl Fl_ rel atjonshi oif cell X

i s isol at edPHEigHPECeH %%éad bop ik Foh %%P%‘im igit ek e ‘%H‘%\Bﬂ ‘)é%ﬂ 48N
expressor igiuk of X 8 ROig eﬂﬁﬁcemmpkaﬂsmsmth,l if18 piofgny aelhvef X isl sidgtat expefsoX cas

havi ng enhance ression cell of X is a higher
expressor, 03@‘3%‘?\0% 5prqg%§’s°el asll!'%%geﬁ)ﬂrlaélgeny‘gess%? as havi ng enhanced
expression. 1001221 To select a cell that achieves the desired effect would
i ncl ude bdfH2Un Tessles arce)! Heeehigypyibe depiradgBoct Pl ingludh bothentappay Welsierues ibf f ect
anﬂ woul ? htﬁ’é géﬂs 'aélﬁéa'b'@f%f &Q?e@'d%d’i&n& b@ﬂ@ aﬁﬂuﬁoﬁ;de B%nﬁ?'tﬁosﬂ%ﬂs natmercal gy
achieve the desire ef fec ot achi ev

exogenous "PHENE FRHYY %ﬁﬁas}rﬁﬁfpﬁ ?tfh&?&i’c\/@ “8téalelevﬁﬁ€y %ex?g%?uﬁﬁgﬁg%vgﬁéi ng

i ncubat ed Bit hrhefeertive xplbsedbetimp@nedag @eihg inhavbted Wik easpsed then edehetbdt inciehes cel I

popul ati o M fgffgép \H‘?E! (%H P%p{&%ﬂ%{) 1&021? &%ﬂ P& %telctnje %el?i(s:' !se%% & guaﬂ?t?f bg%wg?o ﬂ%

have the potency
t o achi everotehe pmienstp ;cgr@lu@mg thetasspi: |16p cetl may not be known to achieve the des:red effect pnor

nown
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to conducting the assay. As an effect coul d depend on gene expression

and/ or secretion, one could also select on the basis of one or nore of the
genes t havocause3tihe ef fect. 1001231 Sel ection coul d bePCrarseeeloBe3s n a
tissue. For exanple in this case, cells would be isolated froma desired
tissue, u r t, and
t he selecﬁggmggﬁ %#%Lé%ﬁmeﬁgﬁggﬁﬁg?%ﬁ(mzﬁ %%%F%ﬁﬂggﬁﬁﬁﬁgﬁggg%gp from
cel s ex \ﬁiswlecwéltﬁ bags @f@m%rntort thtjtetgmeethatlcwsmpgffe@hse one or nore of the
cells in culture woul d be assayed for achieving the desired effect and the
cel I's obt gimes] Shiattioachilewdrdrhelidiesiisad B bagipleciauideabe cdilumwbiiébe Rolpanded.
1001251 S ouI al so he sel cted f e e t he
desi r ed gf% ec s'fed%fsﬁle ex%acgeéi T fthture seieftgdf for Qﬁﬂ%ﬁ% gle ?anred t\%ectéﬁadt ehsleﬁé{%lance d
cell is obﬁbﬁn@@“apm@@hy has the deS|red effect. Enhanced ef fect neans a
hi gher average anmount per cell than in the parent popul ation. [001261 The

par ent ponmh@i]l fseleét{oe By hisdbd #Adn eémlgn@mcﬁ@l G ds k% inehiesd el tnmyasaeme or

substanti al | eneous samne bt.ai uch an
enhanced SR OHRGHIL AEG B BHGES B waot Y Bads (TRt 16 P BePH pool s
and assay thahabieveabd desiredeffeetduldpe dirdertegpaodrtiai N cl ones t hat naturally have

t he enhanced (greater) effect (as opposed to treating the cells with a

nodul at or 6615’5’5? ICRAUGER aRb bd &%Et@@t%ﬁéah&xf&é‘d zﬁﬁlfr}%t&m@«@%fd&%@d &&Q@Wth@gtastehose
cells that are natural |y enhanced However , e treated

with one & Cﬁ’bwulaaerftogl tffn%ttthwnhmdﬁa%@b%mﬂt wétdéégséhﬁt %ereéﬁtfé&tﬁnhﬁfﬁt?s

subst ant i afrtkey mbREDBIgHE efagPiithBiet @N halMythdiRrehi@AllR@nt 0 enhance the ef fect .
[001281 If the population is not substantially honbgeneous, then, it is

pr ef er abl Gioc#x?tﬁt t"h? a5 ﬁlﬁlop%f'nt wRBlP%aJnh%@eé enb‘? s JEc‘?eg]E %'t 60 Aol

| east 100 he d T et e I'n whic IS sought, nore
pr ef er abl Wom?gen@asfttheﬁam@lldfpet eo'ew tosobtagmppchs gy qﬂhanﬁ‘tﬁrfén femfhiy popplgtiondy | east

10, 000 of ¢ Beat@ﬁtéte%eeufet AW Pardl83¢ MB&L celld 4}l Ewpﬂ@@psuthetoh@mha@aﬁmm
recovered fromthe heter ogeneous [ﬁ)ggul ation se| ect.i on

t echni queda%reF §ncerereai sierb s PRPOYA L] Fahne '%E’Fil?g\%@?ﬁtﬁ’gulatﬂr 3 igyeef 8vel s of
ef f ect maync@set he sfect) Aad thareRpdndigh@ose tdlB khat hendnealigleshahdeda gi ven precedi ng
popul ation. For exanple, cells that are put into primary culture froma

tissue a”‘i iﬁa@f& ?‘rl:glls' ﬁ%’ %ut?e%@%tﬁ ‘6%1% 4 rﬁor% %Eéltstthé?:&gn frldfde AR ﬂ%re@sgtthe

speci fi cal ﬂy esigned t ce the e rov par ent

popul at i offecsyBys. éUbﬁ@?t@H!( Wme@ttst)@hﬂaé%fﬁ nﬁéb? F@&?W@@C@hﬁﬁﬁge the average
ef fect per cell or screened for a cell or cells within the popul ati on that
express gneatsyr Iﬁﬁgp&ﬁa&u@f is @bf saEstantdilly hombgete@bs, Hen st B p'i‘df@ﬁilemﬁittthe fAweatal cel | s

can be expan poptqlatmn% be treat%ﬁ %)c\)/nta(tir% af 162%9%' o?tthie%gsir\é\é Eeﬂ t)%e 1' gﬁ‘&r enﬁt%%gd erft%g)ts

expr essi on
sought, more preferably at least 1,000 of the cells, and still more preferably, at least 10,000 of the

cells. Following treatment, this sub-population can be recovered from the heterogeneous population

by known cell selection techniques and further expanded if desired.

[00129] Thus, desired levels of effect may be those that are higher than the levels in a given
preceding population. For example, cells that are put into primary culture from a tissue and expanded
and isolated by culture conditions that are not specifically designed to produce the effect may provide
a parent population. Such a parent population can be treated to enhance the average effect per cell or
screened for a cell or cells within the population that express greater degrees of effect without
deliberate treatment. Such cells can be expanded then to provide a population with a higher (desired)

expression.
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1001301 "Self-renewal " of a stemcell refers to the ability to produce
replicate daughter stemcells having differentiation potential that is
i denti calwoaotmsesf rom vvhi ch they arose. A simlar termCHasA11036285 S

context is "proliferation.” 1001311 "Stemcell"” nmeans a cell that can
under go  sghd3] en@em&newar%fa s@ﬁ&a@fwgr%m abhey 15 PPRu b fliB AL ML SRR cells
potential) and al so produce praogen | s t hat aem)rerestrlctedm

di f f er ent "AYPeHITGSHRIPR PRENtal Pt ‘ﬁe FfétoctB?ff’ &p "H]I‘Chtﬂi'f‘é B8Y M EIH, 8 W¥%m cel |
woul d al san eReangas Spratifefiod.”di fferentiated cell that has de-differentiated,
for exarrple by nucl ear transfer, by fusion with a nore primtive stem
cell, g@sgdU§&430&;lsoine§Qgcaeﬁll attcramﬁge;%opgenfqgﬁewé@r Progdly it Ly ©
under s e condi ti ons or exa ar

385: 810- 8@‘8{6&%&79 potsytigly ags algg produxe Piog@y ca!%his&a%- O 1gSYES d*&fé?’f*a%(tn al .

Nat ure, 44Qtedkhd WwildOBe (ARRGY ihe TRkABASRIemREN Rbuld alfe@htompdss@ nﬁfb&hf@?&ﬁtu{tﬁoo 6)

i t t al Nat 448: 3 317 (2007 t

131: 861 879 ‘8‘%‘6’657%3“&{% i‘ﬁ ‘PyéH‘P’l)e%tt %‘Eﬁ?aséﬂ?’s% 6‘2’“’6a gvegk; ™ he
adm ni str atl, @ﬁmﬁéducmmasmczﬁom)wmm fartore xplswitge tngleasppdifjsiondiions nSee rfennment
invitro o, g@jﬂ }Vu}{a‘i’n ét*&f"%&?&%";@ﬁ ﬁﬁLﬁ?(ﬁaB‘@hﬁﬁg L. eﬂr&%'ﬁ%‘s&’ﬂ‘ﬂs%{%ﬂj- gﬁ%‘ s also

may be deri'V rom ab a teratocarcino

ot her souret8sNeuert4hs 19nBP3GPeH)skuhasi ¢ all.IebUHOHTSE LIBANOHE tBn¥FUer ed

enbryoni ¢ 498.¢M 18 ¢ld67) MdirhabaskiReN., €1 8&k1-¥ed26079m enbryoni ¢ tissue,
al though not directly fromthe inner ceI I mass) Stemcells may al so be

pr oduced tr enes ocCi at function in

oot om il ERRMERRGC RS sBR T ShEhS By Mt B SREEP! HBCRREReThD. S -
means a vex}toetbe wtaephysm hlvasnrmnrmrvml or irsviehtha svogldivawsathe didifierertistionnSlemde, but
are not |igitgd nxag,bf famg?%mm%g&%maﬁ@shé,suéﬁoars%%w&mma%&some%a JRRI341 The

term"t her apeutic ecti ve anount refers to the anbunt of an agent

det er ni nedughas Gﬁ‘bﬁ@éé’%}ﬁw(a?‘w@%ﬁéﬁﬁ% by enpdmelee by oRic PignEEllS InpBF T Sl e,

effecti \l; e d@ieli frbmfelnem& Bésie, hlhﬂﬁ@zﬁﬂﬂdﬂe@ﬂyﬂﬁ@rﬂﬁa& 1rﬂ&)be]ﬂ)ﬁ1@§sp rmenﬁ bets may also
sur vi vabi ni cal

tient, and/o
Teat ront = pRAR=4PUREREragRYEs SRS i e FHE R AR Ral B OB e
term as udeficdehepmnent strckdllde treatnments that inprove a subject's quality of
life even if they do not inprove the di sease outconme per se. Such

t her apeut i &ﬁ{aé;y %L&@&t h¥8s @6@?:!&15}&@ s@hGs § RaftnhlY @S SO e ShnthalsGRBe fout

ordi nary ski in the art. Thus, to "treat" means to deliver such an
amount . THggot lirpited {9, h‘ﬁn%%tﬁoﬁﬁ"é\?éﬁfseso?"“’éﬁéﬁP‘éﬁ‘ate any pat hol ogi cal synpt ons
of inflammation. 1001351 "Treat," "treating,"” or "treatnent" are used

broadly i rooad] atmraermdtmda@eutmuﬁef’fenm ampuht'grefels isthieimduer ahergedipawses fo anmong

others, p B"nvd %tawgem&m! ,Jesg,g%g Hsg,mﬂﬁ@? R blaRfe, Qfecifill aﬁtﬂquﬂndf#ag&J, fhLERGNo

dysfunctl i sease €ri ous process, inc hose t hat
i nt er f er e ag#ntshman drakner s vivebibi of b entgyy . andfszowmlovmplin&ak &MPRSENS to

confirm IﬂeaﬁﬁbﬁtsQ&?E@’fﬁera‘ﬂéuﬂ%ﬁ@ PV GNN BN the %ﬁnwfthé' 8% 4shddd Rre@Lhrclulls an
exXpr essor wth a eS| red pot ency This is.,so that one can._then use that

cel | (in teEseHeH myaRG sa@ect‘w%w stiifeeysp H@heyéf’ potymptpyerihediseass SIS PE"
expect atl aa ®fch afefap@aeayiy eﬁ«mwa&mg& e rehﬂly\b@deﬂdﬁdd&)ymﬁamrdmar)ckaf intimatthat t he

cells, n en”orl a nd to blish S V.
desi red ac I t rea r{“ﬁagsc{] Je{’%f A unécrlfe]vsf t%f/z’%m ik f%gve orzh !‘%%el;"g’e
verificat |p@ﬁ101w@h$ympmna0fmﬂwsw@m process i nvol vi ng the ori gi nal

determ nation and the followup determ nation. The second event is referred
to herein [§A38)Valregatd@Ring,” or “treatment” are used broadly in relation to the invention and each

such term encompasses, among others, preventing, ameliorating, inhibiting, or curing a deficiency,
dysfunction, disease, or other deleterious process, including those that interfere with and/or result

from a therapy.
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Stem Cel | s 1001371 The present invention can be practiced, preferably,
using stemcells of vertebrate species, such as humans, non-human pri nmates,
donmest i c woi2nElV™3415i vest ock, and ot her non- human mamral $CT/isesd/086265 ude,
but are not Iimted to, those cells described bel ow Enbryonic StemCells

1001381 Tnmﬁastcvmhk awgto%gnfﬁ&em zﬁ@éohtekt%ﬂh@%@maﬁyom&msm & &dilis e(nESC) as

it has unlimted self-renewal and nul t|p0tent di f erentlatlon Eotentla
These cel [e¥Prespas il i dpigd Potgeyt HBIS ispadhat ans| 9an g gseghat cpfblihjreplipege Yakingy can

be deri veddsrsoBninaetfy WM b ddaddnalge Expedaibh 8f eficaay. pasdora'mgm antadtdiomeaastor yo

(enbryonal germ ¢ | | r .EG cel av.e derived,

{F ot opiian st e e Paysveit pieelmynely Prv@rmiingt pofa Be BERGRERLIS"
recent |y, imafastrefaingthat maivith uiiteus, yahdated i es verifgativnressns in d/fverevinh procduioedviignt o
nouse bl a ks iA@l eto
a1 ssud ERY BB By o BB TR Son e B RN e

st ai ni ng wralidatignt' | bodi es agai nst SSEA I (nouse) and SSEA4 (human). See, for
exanple, U S. Patent Nos. 5,453, 357; 5,656,479; 5,670,372; 5,843, 780;

5, 874, 301;stdm &4, 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 b reference for

t eachi ng d#id3lodihe prsteatinesatidnscan hel prassicevo arsfersbly nesingrstymagslls ebsasbsiingeddiem
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of enbryonic stemcells in vivo. The first transcription factor to be
descri bed that Embrvomiy$ibra €ellsi n stem cel | pluripotency is Cct4. Oct4 bel ongs
to the POU (Pit-Cct-Uric) famly of transcription factors and is a DNA

bi ndi ng prigd194)N Th st iwdi 3kigd §18n aGiti M@Eﬁbrgmc SERORAGESBtas %ﬁmﬁﬁéﬂe@f_
contalnlng an octaneric sequence cal he octaner notif' e

pr onot er d?ne@ﬂﬁ@fh*@élflPqt@gihsfﬁeﬂ*@mﬂmegﬁaéxﬂwe@sfg%'s@ﬁ“‘aféeﬂtf%*eﬁ%%Wf‘efaff‘ ‘P??é"
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The functlo of Cbt3/ r.epr.es iffere tLon el gel

FoxaDs3, h((ﬁ? YO BPS 8 i?rjac% Cenae%és d[S)F?(g‘r;r%; ﬁaﬁﬁg uFrlwe((j)’thé (T‘f%—e gﬁiﬁ?
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st em cel | ghe &inghi BP ahE@ Cﬂét%%‘d@‘é‘f phphPosiEvestyningyith axibpHs aEypst gPEAL
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O b gl SRELDT TB00 g PLITbNE SRERACL IR BE R OF g B to the
bl ast ocyst6, 88,2196, S’Eﬂ,ﬂO?ih@m%&'}é’m 126471 708505 7,¢8158 $84a mad hR4,508.erdhpaftvésivh is
| nstead they di {eé @;g@e& nt@é for Bha etn%&oﬁé%tsra%ma MPREfods P REGRY mtexgah ge.

Sall4, a ma |an transcriptiron factor, 1s an upstreamregul ator of
Oct 4, and thes. wfeqr@flg}y ESCrangmethads forgsolnmand iexpanding: byt e vell-knoya inshert. ot 4
during early phases of enbryol ogy. Wien Sall 4 levels fall below a certain
t hr eshol d,[00169 p e aluaiste ofBlanseStiof fkdrd arﬁX@aguﬂoﬁciyﬁﬂinﬁﬁhdvy et Dleiitified ianer

cell mass.. Anot ranscri n f.actor ui.r ed,.f uri. i Nanog,
named o ¢ VAR A R e S S e SR el PRl T B

vivo, Nanoigscrigdebepisémobad inrsem cheluspaagey ioPcth©ce dnpagstetie H@UuiPlaOctr%w)
subseque nthJXﬁﬂ)?i}’ﬁlﬂ&ﬂ)bolpfa&&@ aljrdqglgf)Nﬁ%F\h '\gﬁrﬁt%mq&q islable %Oa\e{uaﬁcgl‘xg té}lé?:ﬁ 3% 01t he
|nplantat|on st age ation nportant to av0| an
uncont r ol I%@Séféﬁ@ﬁm @mocéﬂmeﬁf gpapgsen wlind “ge |0Pt§m%t r'ﬂ?“f d"“ﬁ‘l‘q BOPTRT P 9 PHRSSk

di fferent igdidn0 OIS kxPes@dSt htlhdhb@Rf thNa;e@@gewgé oD EMDSed dyBat aftiethe agg day

5.5, consi s} of di s ni zed t oc |nI cont ai ni n ryonic
endoder m &XEFdS %Fg@e%ﬁgg?‘%“"gﬁf g?@éfg’ to ?‘?SS %‘108 ’%P%’Fﬁ @%I( %@ﬁgl St em
cel | s havenChpenl to eleindi¢ fdnethrompting ltrigote8 QUEBSF4, Bdﬂ,l*[éspi;) tShe?, besiber hthaldgter | zed
is the he e [ t hat
can bo partPiBas (RGEMN Baerbdt tuor Socbe Rkl SRARE Mot UBCUFRL L | co.
They have been |solated from bone marrow, peripheral blood, cord bl ood,
fetal liver, and yolk sac. They initia® hematopoi esis and generate
mul ti pl e hemat opoi etic |ineages. Wen transplanted into lethally-irradiated
animals, they can repopul ate the erythroid neutrophil-macrophage,

megakar yocyte, and | ynphoid hematopoietic cell pool. They can al so be

i nduced to undergo sone self-renewal cell division. See, for exanple, U S.
Patent Nos. 5,635, 387; 5,460,964; 5,677,136; 5, 750,397; 5,681,599; and
5,716,827. U S. Patent No. 5,192,553 reports nethods for isolating human
neonat al or fetal henatop0|et|c sten1or progenltor ceIIs U S Patent No.
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1001411 Another stemcell that is well-known in the art is the neural stem
cell (NSC). These cells can proliferate in vivo and continuously regenerate
at | east wormeims4ional cells. Wien cul tured ex vivo, nemrcaluSstensees| s can

be induced to proliferate as well as differentiate into different types of

neurons ang,.g L}!pﬂtgse@ fﬁl hSinneY0&MmisE. ap %ka@rﬂfaﬁﬂaﬂd&?@i éxbl%ssm'l al merﬂﬁ}érsﬂn ceiisem

cells can’engraft generate neural and glial cells. - for exanple,
Gage F.H. s %ﬁt@?ﬁééemwre%fsévei%é%ﬂemmn or o WhHERY oo 50 /ét"f 91‘*4 RS
Pat hol ogy,1ev91 vﬁiﬂgﬂtéleiab(")ﬂ;&g%em a@ndatekabhethSforhtioalof prilvkio ehdvehops®inim, or

59: 89- 102 996 51,832 t i | st
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art. [001 stem ce t’hat een stu extenswe y in the art
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nmesoder m apguGRRNREN é@lo%tl&dmﬁﬁﬁﬁ@aﬁ@iﬂer&%foﬁ%hglgiﬁﬁ'{lluilﬁiinn@a whil edfe
111 Ca

marr ow, pe heral 00 | acenta, and a ot hers.

MBCs can dﬁohﬁemwat @n%lfﬁf’@ %léﬂ&%ﬂ%%%ﬂd@?%hfﬂaﬂ@gﬂé*&mg FW@F‘%%T%& SHiRdEe

bone, car tahd mQgBscerfidlic,epibiagl. t endon. There is considerable literature on t hese
cells. See, for exanple, U S. Patent Nos. 5,486, 389; 5,827,735; 5,811, 094,

5, 736, 396; 5, 83@11%%%30@0@%%59{30 and 5, 827,740. See also Pittenger, M et
al, Science, 2 ). [00143] Anot her exanple of an adult stem
eI | is adipose-derived adult stemcells e been jsol ated

S whi. c
fromfat, B4 cStemycaly hpve ey entdind frompH eso;%? %@P%%g’eﬁf%?ﬁcéer%ﬁs’@h usi ng
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These cel I'S "have Been repor ‘erentiate into fat,
carti | age,peripheranidendo pasd blﬁloqlrefﬁthldu/enfand 30k aaci owehasfiﬂﬁewa@é@ﬁsl @écﬁe‘?ei‘?‘% s,

2005/ 015344 4p1d QO :ttbbietd hﬁ‘e%ge%t e W& krbRplhdat indy f‘etﬂﬁﬂpwadahted tafi@all fhey B&I ude

gastrointesti nal stem cel EI dermal stemcells c stemcells,

whi ch havéerapuise B sn e r?é‘&f"?"&i Bcropale-smegisRor s m&?ﬂnp&?ﬁﬁvrﬂ&m@e&ﬁée*h Soc
Land B Bi gholSThey o3 3isB2lindid3eH 1 h8&Eb, soM@telf;redewal cdil dinBioR Sac fok anathpl, B8Ol Sci

o (R bS5, Sl I SR TSRk AL,

types of v si3hapors metheddioy onlatnggeman hevpes! dr rigdl dmatodwirtic atew an@rogkrited t ed

to, cells L§0 g2 falele | [ d
2002/ 016476 rﬂ%lrpg%’l'etr?? agzgécegeﬁr%%. P ihaldpietic ol thaqq‘tﬁ/%gsﬁg%emm bi | i cal

cord matr |aﬁprermatemlp medéa o reganerglp themap aipCAJ-§- Latent Nos 0.66T387 er9HS § meﬂé?ﬁal |
grﬂgr {gnl( (2:6%% U&ics R Mk Bhd &]icnlfaKllhgmzﬁepon edls ad. melﬂprabxx&b OUJSPPzﬂé’T IRG.00,015,55% % 8pl

a ti.c fl ui [ e en
1: 83-96 (?ﬁﬁé% a Taggpo EOEIEF?‘%YH“‘E é"“’( %’@ﬁg fiic ‘F“S el |PE§$
3:778-784 me(dﬁ@ﬂﬂu)l)qlatlagldldb@mdm@mérmwa(NBIQE‘IOUH&‘{hﬂl‘m i cati on Nos. 2003/ 0059414
and 2006/ 0147246), each of which is incorporated by reference for teaching
these cel |[§€]1411 Another stem cell that is well-known in the art is the neural stem cell (NSC). These cells

can proliferate in vivo and continuously regenerate at least some neuronal cells. When cultured ex

vivo, neural stem cells can be induced to proliferate as well as differentiate into different types of

neurons and glial cells. When transplanted into the brain, neural stem cells can engraft and generate
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Strategies of Reprogranmm ng Somatic Cells 1001461 Several different
strategi es such as nuclear transplantation, cellular fusion, and culture

i nduced rwprograstmsng have been enpl oyed to i nduce the ®OmES2E&I1O86265
differentiated cells into an enbryonic state. Nuclear transfer involves the

i njection najm:%ncﬁgiaﬁéeusc S@@@dr%&h%lplen@}%e@@{ %@z‘éﬁéeeﬁb@@mm%’ﬁtz@m) Whidalen supen
transfer |nto a Q a. C

L one ? ctive
cl oni ng") 2L &ain Gﬂ@)ﬁo%x%fggrﬁl 3“93?9 P %gec ret 2l Mg Dexrlerpetd, 659'[88 1§£Q§ #cal ly
mat ched ertbs YaRhCNG 5391, § BSEpcee Inhultipb it el dGent edllk obwinbdefom braindsser , U.SSCNT) .
Cel | f ts .4 t f
ybri ds.t RAE SiSoty art® FEGH il be iR i kel iR o £ 28 O
somat i ¢ ceéYob.s5. 566 1 §3udnt 91869, %Sélrmttgheﬂm of Waﬂlm nega] gresg Ftﬁé931l‘3h &S. Resot De-

pl uri pot entos® [8Onwp$ﬂsp91t enb - geﬁ@ratf&ﬁ e@fe&ﬁferer?tl%ﬁ %&@&0 ﬂblﬁl oMot Ghdnfmadire t he
only sourcé of pluripotent cel erived rom][é)ost nat al

ani mal s. wéfwgfa%f@{ £up sem %M@ 88/%%?@ @de r?9'é9é‘r5{" AEPAT RERETANP AndisP1ating £f at e
reprogr anmbﬁ}&pttlﬁbiiﬁ fdndl kRO o8 fdestilt @it astrb @S @re&)(’s{b&i; iane Nihedge-eappicteh abieaahave

been extensi vel e sch, . Nat ur .
061 106 PerIaEE) D S R ceroRe et B AR A0 rB LS e
Nucl ear Trﬁa;nsﬁmiy,lﬁﬁaiébtkm ddlicand anetitoriafos phidme andieaprndinglhem atesellrkapwr inglf t 0o as
somatic cgll nuclear transfer (SCNT), denotes the introduction of a nucleus

from a donor somatic cell into an enucl eat ed ogocyte to generate a cl oned
ani mal such as Dolly the shee et al Nat ure, 385:810-813 997) .
The gener df4181 gyoprsEmet H‘&VESE) ‘Eije‘?fﬁﬂsé‘fe}ydf‘g‘& aft frthe peRgac g)ﬁ?aéétﬁ‘@fé state

of sonati gMse).| ®ISCs &re Idudecngo:ﬁ ltatendiyoha mdodai and dirf Beciscdaddi faine dharyedolrsgs, whi | e

stabl e, i smc?u%mg'aﬁ&l oenESI één?gegal %P f?tb Bgoeen{ eB)qu{bﬁmootdo ﬁf&q&l’syom ¢

state that apa a new organi s
addi tion tMSQ;rmnddfewgtta@mm@xmwlmrgmbmérlssn@ntnalpdl@g)@m&e horfeosartdigacid atd ng t he

basi c epi ggpet 'ﬁel%qla@éiueﬁﬂﬁ h{e&wé Yfifkst &fl@%yf@mx&nﬂ@m PRER Nos, 3138k, thos ease,
nucl ear clonlg%tec nooylso otential interes alent@pemflc

t r anspl antse7-6t Al bl Q?f‘r?e SRS S SR -of s BIRYYeneepts 748naee AYGREE Mhin el | s

100148. 1 Epi.gemstif.r4gproogr anm ng of somatic nuclei to an undifferentiated
stat e has been dem)nstrat ed in nurine hybrids produced by fusion of

embryoni c Elﬁfli;]s Another e§(8nr@é fcan ?LgS? MQ%d%ﬁgﬁhgﬁgﬁ&%ﬁ% Y- %%Eiclpel |'s

and enbr yc]nl C ‘car cl noma ce net 27 (2006),
enbr yoni ¢ hger baeg EGjated gronESL, c@Plp%ly (ZviisksictgrdfoTtonsdsionteleme | thp MDRES using

132: 227- 2%311&&{3&5)&135@%{&111%% Jﬁﬁk%%hd%& Herk eSO hidbrow RéepORi @ icel | s,

i ndicating that the Iur| n not ype oni nant uch
product s. gm%*‘t\'iﬁt? HOIﬁtﬁg’?é‘/ G é?’g ﬁl %ﬁﬂr‘s hgyegeen rgpprt ds‘gg'f%%‘éate(l ﬁbiﬁe

human ES a&l h&clbavéiapd) endretremnt iAahetiicd ofﬁcpatmghamb&@lmhiaad imUGS| 2005562, f usi on
(Cowan et al., Science, 309:1369-1373(2005)); Yu et al., Science,

318:1917- é@@lqﬁ( 2008)dem A ﬁﬁ#hxtaa&é v fin ﬁie'aﬁ%chmetgaahrfate%gystmeéagr%m@aﬁh as

Cct4 or reactivation e inactive somatic onosone provi

nol ecul ar &y gisnend hmm stemeely dishirig 2lse beemismacdrianal ¢y dhsive q W nEMbrid
cells. ft ﬁ@ioﬂ%ﬁmﬁ%%ﬂﬁ‘k’ﬂ)QWQSPMMIEP:MJ%GR KQILoh® Bes& s Beskssf roonhe

activation o | ur| pot.enc éﬁe which is first observed 2 days after
fusion (Do ﬁﬂhJ) ‘@‘fj"@”s%éé% d@%) 22:941-949 (2004)), and that forced
overexpressi on of Nanog in ES cells promotes pluripotency when fused with
neural st efidal | he Sod-gmbrghicaklls refdaed o & capaiie PUet@Oding XTOG)!)ypes of more
Cul ture-| quﬁ%ﬂg elﬁﬁygn%ggremg}gnclude, but are not limited to, cells from umbilical cord blood (see

U.S. Publication No. 2002/0164794), placenta (see U.S. Publication No. 2003/0181269, umbilical

cord matrix (Mitchell, K.E. et al., Stem Cells, 21:50-60 (2003)), small embryonic-like stem cells

(Kucia, M. et al., J Physiol Pharmacol, 57 Suppl 5:5-18 (2006)), amniotic fluid stem cells (Atala, A.,

J Tissue Regen Med, 1:83-96 (2007)), skin-derived precursors (Toma et al., Nat Cell Biol, 3:778-784

22



1001491 Pl uripotent cells have been derived from enbryoni c sources such as
bl astoneres and the inner cell mass (ICM of the blastocyst (ES cells), the
epi bl ast wBpn8a4sakl s), prinordi al germ cell s (EG cel | spcTamsdoiposdnat al

sper mat ogoni al stemcells ("mGSCsni' "ES-1ike" cells). The foll ow ng

pl uri pote , h I

part hogeng%el gﬁEggﬁ bo{?ej ng)rvgs%é]{ﬂs F@?&%&%hﬁ@?ﬂn@sgﬁgéﬁ %3&)(6 Mﬁég) nt%\zgﬁ git al .
Curr Bi ol whchggncoggmied bpgiyonce anpichigninesestism cel |'s have been derived from
bl ast oneres (Wakayama et al., Stem Cells, 25:986-993 (2007)); inner cell
mass cells (soBfiR&iedafR: @@l Sema an et al., Nature, 428:44-49
(2004)); enbryonic germ and enbryonal carcinoma cells have been derived

frompri i i ; ,
rraSSCIO angéét\i/héc S!h‘ge&/depdgﬁén %?fe g& c]b ?‘%) %g‘g%me rﬁ%%gg%?a%ﬁéagﬁg ((:n(e i %)il}man et

al ., Nat urieducedeprograyguingigze P@eeeyloy%wﬂ%oa Higtroristign 4f differgptiated G‘é’ls |mt° an
119: 1001- 1RdAokid 9ad) NL@EA} taBaRdsolRS th%'ngectluﬁbﬂﬁ @emﬂ@%u@éﬁ@-ﬁé@n eRRRAY ;

Epi SC cells are derived from epi bl asts (Brons 195
(2007 ;  TESHH®. EiclyPPon REYTHTO A AHBESEIHSIED SR 735 0 aﬁ!ﬂlt &%&8?%‘{6 ool | <
have been odeaipbiv espldntaten hmne,oxaegtvemse( @ méticnllyematated emBybreneen (E9YH4eBl 9
(2002); ‘%ngm%c beft Liu@lar trasteR SO gf{i“ &g&l SF sonaftSRlE &t E§QQ|Z=, rlgunéwtﬁéﬂ ES
cell s have been 5er|ved rorh ast ocysts onson ., Sci ence,
282: 1145- JterTation oY@ pijds tmm@wwa»f@rm@ﬁpfame@@@s ¢ ia)rrwenet%ﬂfrsewue Sillaiy et
al ., Nat urgyué $8edkl 1t QiR 2el1 FRRE r’cﬁh@)ﬁn Qe P[uﬂﬁé‘%&i@,or Sﬁtﬁf'@o@ﬁt | SAt present

25: 2896- 2902 (2007)); cord bl ood cel |ved fromcord (%jg é,

Ven et al .SPerpgpeopiahsiinyrells g thepaly Si‘#e;’f@ e%r)t cell gt 58 PR AFReGHEPT pesa

derived f ragimaReuTahsdGd@ibh of GhrasdseceBd wath .defifedi Riare can?&&ia%ﬁe@rogﬁﬁﬂm(gmao))
(EX;PF; ;?lelqzurtg%nm tgteggges%:x [y men{a.{ ap I%g' gS hsa%% eel?gxtten%‘@ﬁy %Vlgﬁ S O\/\%&lfﬂ%&{ﬂﬁt{ stem
pki ri pot erdtenE&y, Nokoe, 4161106l - I(OKaﬁaQ@@tldSmeﬂkarSa Cell Stgik Cell, ©3P149 (2040).1001- 1012
(2004) or rnaGsCs (Guan et al., Nature, 440:1199- 1203(2006), can be

i sol ated after yprehopgggd in vitro culture. Waile nost of these pluripotent
cell types were capable of in vitro differentiation and teratoma formation,

only ES, dthes stemcel | - ES-1i ke
cells wer E%ﬁﬁ l\ﬂ)udf%rn'fan%’yan%g? ogreen eat-:gj er mzém %s r%{lﬁg%; %@%E‘g‘ﬁ@

f or m post niateds trehintrducgen efirdudon fmlm btdt)@r sanatiheell e #rl dnp@eateRegasie fogenerate

mul ti pot erﬁtc}ﬁguJAntlmé Bkl '391?)&19'% sﬂéep%ﬁvﬂﬁh&%ﬂ Nk NPSER) 0 W@9ﬁ?r’lﬂé%gnefa‘h&m

testicul ar spermat og}om Stem cel adult m ce, hese cells had an
expressi o rPfr}&" pRpimals ¢y Y Te fappnstraged d]r”ﬁ‘ tﬂﬁ’a‘tplgﬁitet’ESta@eqfl ng*(tgecéh%l dicluding ghat of
Nat ure, 448&midly d5eeqtRRO ¢k, \mi&: seblm ik adt ifrdverEipie IRed Rt kah, bewhircdrarnmmsdao ger i ved

fromthe epibl ast of posti n nmouse enbryos .(Brons..et .al . ...Nature,
wao o1 1659085 tyDe Spetlf orafrecthg AR PRt PG KRG B Sproviah
Repr ogr anmanngycibyg Betiimenth! Tpmosic rfcprpeﬂuceianrlgatbt Grsc pOGRE0] meEhdagma shvolvadh dn

Yamanaka e state
(Takanashi g ARl SRARRRE SRR sy okl Sl RopiH{
reprogramﬁé@lfmesela@ﬁﬂﬂﬂwﬁlp@efl brobl asts (MEFs) and adult fi brobl asts to
pluripotent ES-like cells after viral-nedi ated transduction of the four
transcription fFagénrSohlik4ellsS0XBmbgornia/Stem gl K1f4 fol | owed by sel ection for
activation of the Cct4 target gene Fbxl5 (Figure 2A). Cells that had
activated 5 0, 5 (den d ripat wer e
shown to b@)% urﬁi/}@o chiets Je‘%yé; tﬂJhel & QF&% nwg)&fﬂgr% tg ﬁ%?%nﬁrg}sd géit Sﬁﬁ%they
wer e unabl cbmpretrgeherretnee hybyids I@Pﬂun@rtasfuswﬂmf@mbﬂywq ¢ with sasmati¢ el EydEpendent

32 the c ;3 ﬂ:teMEHQ%O%' sbﬁht&%tét%ra% ShEWorRf catcfi@mb taR $Sbiee ﬂh et AevadlerSOXB.3gENES,

er eas e endogenqQus and e were either or
e e BBl Pt sraricer i Tl e iRt rel e IOh PR DY
pronot er s shee maﬁp&adret ot erel paregall gmbrgehib wbia} @dicatihip ket the pmapséns plendtymiis h t he
concl u3|on t hat Fbx cells. did I B t may
have repr esen‘tamcfn athChliﬁsé%in%?fS{S 8 e‘{"t‘% "ol n@%ﬁaoeg i {eien(tshgﬁglgl \}\ﬁ'il%zsé %géng'? (ln?u
experinents had established that Oct4 and Sox2 are essential for

pl uri potency (Chanbers and Smith, Oncogene, 23:7150-7160 (2004); Ivanona et
al., Nature, 442:5330538 (2006); Masui 28t al., Nat Cell Blot, 9:625-635
(2007)), the role of the two oncogenes cnyc and KIf4 in reprogrammng is

| ess clear. Sonme of these oncogenes may, in fact, be dispensable for
reprogramm ng, as both nouse and human i PS cells have been obtained in the
absence of c-nyc transduction, although with |ow efficacy (Nakagawa et al .,
Nat Bi ot echnol, 26:191-106 (2008); Werning et al., Nature, 448:318-324
(2008); Yu et al., Science, 318: 1917-1920 (2007)). MAPC [00151] Human
NAPCs are descrl bed |n u. S Patent 7 015 037 NAPCS have been |dent|f| ed in
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[ 00153] 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/IMMRES, are i ncorporated herein by refererce&/USMIRC36268N be

i solated fromnultiple sources, including, but not limted to, bone nmarrow,

VO 2011/ 1%%4155%%9%%94 P&?% ,gg B S nant/ AR l;;palé, aﬁalms?oqr(éo@aa% gprsg,e,l;ueood

nuscl e, I ver §I na t her ef or e, pOSSI bl e
to obt ai n3PHHRENEBENINA pict &l Sajencey BR5: 171920, @@ﬁ»bﬁé‘b‘@?‘é’s"fSlé"rﬁ‘ﬂplﬁft‘ﬂ"??fmor gans,
and i sol atrkReuaels! St 8 REtPABH lof ¥R 1ﬁ)d'ct1%eﬁ;§15ﬁdfﬁ SRhRGIneORoiRE hldgues

avail able tQ those of skill .in the art reI g. (pﬂn ?e enes th ﬁiare
oxpr eased TEBT <BPEPREUTEP U foRHiscendmg) i Jietyrd Cany, Y it T Sigggpred fat

nmor phol og D& repistiyss esieatinl &s the havaiod mSpihmedcm nmeritekse whibloiy st efsavalrich

appl i cati QR&. fué‘\&b@g Jﬁg\é%hol?e? enlz RGN 39? %9 g dzg'ld at rf&f;eg;(ﬁ'a% essioP O 541

MAPCs have al so en obtal ne escri Breyer et
al ., ExpemNepasrip &S qe?é%m@mgglunps&nwmn ﬁ@@&wm%&l semceSulSenst il-atrige. al .
Cel | ul ar Bﬁmqw%b@nd Reprogramm ng: Met hods and Protocols; S. Ding
(ed.), Methods in | ecul ar Bi ol ogy, 636:55-78 (2010), incorporated by

ref erence for hl se (p MAPCs from Hunman Bone Marrow as Described in
U S. Patent 7, EM% SprogTaminin

{00149] Pluripotent cells have been derived from embryonic sources such as blastomeres and the
inner cell mass (ICM) of the blastocyst (ES cells), the epiblast (EpiSC cells), primordial germ cells
(EG cells), and postnatal spermatogonial stem cells (“maGSCsm” “ES-like” cells). The following
pluripotent cells, along with their donor cell/tissue is as follows: parthogenetic ES cells are derived
from murine oocytes (Narasimha et al., Curr Biol, 7:881-884 (1997)); embryonic stem cells have been
derived from blastomeres {Wakayama et al., Stem Cells, 25:986-993 (2007)); inner cell mass cells
(source not applicable) (Eggan et al., Nature, 428:44-49 (2004)); embryonic germ and embryonal
carcinoma cells have been derived from primordial germ cells (Matsui et al, Cell, 70:841-847
(1992)); GMCS, maSSC, and MASC have been derived from spermatogonial stem cells (Guan et al,,
Nature, 440:1199-1203 (2006); Kanatsu-Shinohara et al., Cell, 119:1001-1012 (2004); and Seandel et
al., Nature, 449:346-350 (2007)); EpiSC cells are derived from epiblasts (Brons et al., Nature,
448:191-195 (2007); Tesar et al., Nature, 448:196-199(2007)); parthogenetic ES cells have been
derived from human oocytes (Cibelli et al., Science, 2951.819 (2002); Revazova et al., Cloning Stem
Cells, 9:432-449 (2007)); human ES cells have been derived from human blastocysts (Thomsen et al,,
Science, 282:1145-1147 (1998)); MAPC have been derived from bone marrow (Jiang et al., Nature,
418:41-49 (2002); Phinney and Prockop, Stem Cells, 25:2896-2902 (2007)); cord blood cells (derived
from cord blood) (van de Ven et al., Exp Hematol, 35:1753-1765 (2007)); neurosphere derived celis
derived from neural cell (Clarke et al., Science, 288:1660-1663 (2000)). Donor cells from the germ
cell lineage such as PGCs or spermatogonial stem cells are known to be unipotent in vivo, but it has
been shown that pluripotent ES-like cells (Kanatsu-Shinohara et al., Cell, 119:1001-1012 (2004) or
maGSCs (Guan et al., Nature, 440:1199-1203 (2006), can be isolated after prolonged in vitro culture.
While most of these pluripotent cell types were capable of in vitro differentiation and teratoma
formation, only ES, EG, EC, and the spermatogonial stem celi-derived maGCSs or ES-like cells were
pluripotent by more stringent criteria, as they were able to form postnatal chimeras and contribute to
the germline. Recently, multipotent adult spermatogonial stem cells (MASCs) were derived from

testicular spermatogonial stem cells of adult mice, and these cells had an expression profile different
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[ 001551 MAPCs do not express the common | eukocyte antigen CD45 or

eryt hrobl ast specific glycophorin-A (G@y-A). The m xed popul ation of cells
was subj ewoeditt@3asFi col | Hypaque separation. The cel |l sPagrus2eihose23tibj ect ed
to negative selection using anti-CD45 and anti-d y-A antibodies, depleting

Lhe Popul alhafh: OF LR Toceh Shi 1 Ghd Do 330 Bob Nk SRR B s@laars%,éﬁate' y

0. 1% of marrow npbnonucl ear S were then coul | so be

pl at ed i n Weresediee pmihecpliagof prstip@laniyten moyse W'ﬁﬂoségroﬂ@éélra e ﬁ@f%wlsﬁor 2-4
weeks to dephetfatehf., F8ddesi40fiodBToand G y-A+ cells. In cultures of
adherent bone narrow cells, many adher ent stromal cells undergo replicative
senescence arond ceII OLB)| i ng. 30 and A ore honogenous popul ati on of

cel I's cont i nueSSHrsamming by Defiged TranseriponFactoity tel oneres. 1001561
Alternatively, positive sel ection could be used to isolate cells via a

corbi nat i d#18fl dekahashipedi Yamenalv have reportelaemognniog sanatinerlln Byghtle 9eE%Bieect i on
tech n: qu el%taér(?ak%élah aﬁp&ﬁ?&&a:@@ﬁm@&w(@%yﬁ TR @uceésmnyar@;siogwfms"dmse
nMonocCi ona an Qlycl ona ant | ui t ab or \') se
A B R I S ET R M SN R L.
V, Schl os Sty ctied ofathe fou:EMscn(aﬂc&Q&)ﬁorC&ét&rdel,Jmmwer&ﬁﬂ@fét%!&)%() byasetbctimdor
commer Ci alalct ab\lllao ! Bc tar gene Flg]xl‘fgrﬁle gAU{qugse%fs I‘IladLa g‘t?c? %be?&QEE&%Q%’Sf or

ur pu

manmal i an *¢er sep aratio I ons have al so been
descri bed (inyuCSwaaJOtezt stegt) cells and were SHown 8) bd:rél!raﬂmentma thes afify tq@mn(twwﬁé{ ic

separat i oy, ugﬁﬁﬁhw% uﬁ‘ibie; to %@&?ﬁte( lvauiRAl.f Tk %Mxrlﬁ:h‘én@) bERE Q@E 8RBk o
Wsocki and Sat o, 8 (fluorescence-activated cell sorti nggg% 100%581 Cells

may be culSPRigays Y‘ﬁ“ W%‘é‘rf{ﬁ He gansdused g4 ?”ééo’é?tﬁe’f‘fiﬁﬂéheﬁéﬁ%‘??ﬁ

medi u m us e«dmdngg,eﬁds IvietHeethMﬁElG&pmﬁeths«&fel eRgreksddnat thoSJer IPadl eai in750ckBs, B3 Aheir
Comonl y- used rs,i nc not 0 .
S ator el - ARkt Rk b B8 S srlte Rl TP ebrle e St bR copciusion st
ex anpl e, theSibx PaiP® ntlls Naknot Fort§ondoES CEI}51®9m@382&V6 TepBSALed 21 inc@BelT StAG AL
, 617, 159’r%ngobgl?gr%1 lfglOW%ﬁg%é}lE&G& erEnth’é ?%zﬁébh&lec?%t 6&3 1an<§83)@6@e9é1enu§ f§197 706;

and 4, 657 i ncor porat e rence ror teaching grow n% cells in
ser um f r e@URYIFIG Chthers| ¥ abmithy| (rgeaenaeBHbes7160 (2004); Ivariona et al., Na

442:5330538 (2006); Masui et al., Nar Cell Biol, 9:625-635 (2007)), the role of the two oncogenes ¢-

myc and KIf4 in reprogramming is less clear. Some of these oncogenes may, in fact, be dispensable

ture,

for reprogramming, as both mouse and human iPS cells have been obtained in the absence of ¢-myc
transduction, although with low efficacy (Nakagawa et al, Nar Biotechnol, 26:191-106 (2008);
Werning et al., Nature, 448:318-324 (2008); Yu et al., Science, 318: 1917-1920 (2007)).

MAPC

[00151] Human MAPCs are described in U.S, Patent 7,015,037. MAPCs have been identified in
other mammals. Murine 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,

[60152] These references are incorporated by reference for describing MAPCs first isolated by
Catherine Verfaillie.

Isoiation and Growth of MAPCs

[00153] 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 {imited to, bone marrow,
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[ 001591 In additional experiments the density at which MAPCs are cultured
can vary from about 100 cells/cnR2 or about 150 cells/cn2 to about 10,000
cel | s/ cnvoizocl/gediing about 200 cell s/cnR to about 1500 eeritsten®34¢205 about
2000 cells/cn2. The density can vary between species. Additionally, optinmal

density calacemarafnﬁﬁme&@d ROl QR 61bd, WuSolS SR, th'v&”ﬁnrﬁﬂgor@ CBI'JO@Q)r @ﬁmcem@ It is
within the ski eor%lnar artisan tq de r%] qghmal gnsm
for a gi vEReOR p‘&ff‘blé ﬂi‘? PRIFR DRRS BN ATRTale S PR O] Ver @55196 ATEH OB Bt i ve
at nospher is@la@w@ein Lsmg@es‘ttvea;t hegatde Géledties Bchnlyaes @hxtahlb td_ﬁh%e of il wdthergt, about

1- 5% and, e g | ati on,
grow h anoe?ycf%f@er ent e? |ﬂgar<%§f§%ﬁ§%9&fs ﬁ&cﬁr%sé&% il ‘fg%lgqgl bF’ ?ﬁl ﬁ%&gbcg
cul tured owmbelogical iseays susk puthese divelessd inch¢ dbave-refsregeed aanilsmonsz WQ@%}RVF@WI

bovi ne ser iR RRidbyeeretdegher serum may be used in conbination with
| ower oxygen tensions, for exanple, about 15 20% Cell's need not be

sel ected d ere t ul.t di npl ft Fi El
oradi ent . T MRS B%V“’dF(F:‘gc?Fﬁ?‘y%é‘i"&Hre‘gy TigReE s, S5 8HRH Gy gieh st Bagner ont
col oni es Egrribendifekedogpassi%iiyoipduiopahd Sabndma‘»iq:nandled:eihﬂ@a’l@?@mtmg ode

enmbodi men epé(ﬁ qrgmh% B{Iéﬂ%d&eﬁaeﬂo &E %l Dg-gggag)d ﬁ§ds 9Mo@@ul@ﬁ%§;ﬁ§36 ﬁ'ﬂh serum

(around 1 OW 0X aroun diti’ons were-used for the
cel | cult (A&, I@Q@erafeﬁéarefeyencea@h psemethedsy | s from col onies were plated and
passaged at densities of about 1700-2300 cells/cn in 18% serum and 3%

oxygen (wiMAPCPBéAr Hameh Bk Marrd® Q63 dribkdinars. enbadjonessy speci fic for MAPCs,

suppl enents are ceI | ular factors or conponents that allow IVIAPCs to retain

the abili i %5? a aFZFrdg%lc %&q@es!‘. O coﬁﬁlol}ﬁ&%@cﬁg &E% JXDESs Qﬁggﬂ%ﬁa&@&mm ¢

| i neage, three 11 neages i ndi cat
expr essi oalyesphaigee(Gly-4). nihekered p@IfUEaﬁlPréOfGﬁHM&ﬁ &b@ﬁtﬁ‘? atadidrol tHan’é“e SPAioRs Oct

3[4 (Ot 3R cARHeRS thEEﬁEdﬁj%Et@d @B‘ négmwe se%@@mhl aRAORAS b, anSUBRAGtbAlegMEr ase.
Cell Cult 001641 For Qne i.sted .hel ow, see

7. 015, 037 SR F1S{ RSP DA o LD Por elRe e 1P P FREHE ARG T of
conponent m&@&&xﬁ}'ﬁﬂcidaﬂcegeﬂeé ﬂnbn re@@brkd Gﬁ!‘:‘ﬁfould afs@be plhel ih fiventiipaednelbe

Irrﬁ‘l ?L:I 2??111 Kﬂureci( gsa(pa%cm d; b%g Gt —4 wee sqo ﬁ%ﬂiette tﬁé celi‘? f&ﬁh% %9!1 %illygmce\/féal lln' known

cultures of adherent bone marrow ceils many adherent stromal cells undergo rephcatwe senescence
around cell doubling 30 and a more homogenous population of cells continues to expand and

maintains long telomeres.

[00156] Alternatively, positive selection could be used to isolate cells via a combination of cell-
specific markers. Both positive and negative selection techniques are available to those of skill in the
art, and numerous monoclonal and polycional 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.

[00157] 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).

[00158] 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
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medi um wi th mammal i an sera. Additional supplenents can al so be used

advant ageously to supply the cells with the necessary trace elenents for
opti mal gwownh/@asdsexpansi on. Hornones can al so be advamrCagseusloge2ssed in
cell culture. Lipids and lipid carriers can also be used to suppl enent cell

cul ture nedige d%&e”%@& Ox@ost h@l@’@i@ 0516\‘9&13b a'?@:wt'h@ f@%?r 1@ t@@i?m
differentiated ce f eeder cel fa ers.

[00166] CEPT&2IPH zé‘tﬁ@u? &7dah 5b°88 ?ri’ééﬁﬁéé 387 f¥apnd “I’P%fé%@hgﬁﬂ’f’f%‘fd Yt ached

to a sol i ef&tHoPRF fachBi glwag caX il el fddhativmBt ri X conponents. Stemcells
often require additional factors that encourage their attachnent to a solid

support, gﬂgp AfcdidiRSenoand type Il collagen, chondroitin sulfate,
fibronect etin" and fibronectin-like polyners, gelatin,

pol y-D and gﬂy L-1ysine, thrornbospondin and vitronectin. 01e embodi nent
of the prd9&Ml~ imidditerab prpgrments he dampify ah which MAPCeare cuftyfpd eAR AR Tom BRdshi et

al ., Nat uneo d¥Bin€ lon@out80 &agcrﬁ%a&ow@mo cem&rﬁzwﬁﬂﬁd}ngeiboﬁlmo ceﬂs/cﬁhz@clsibbﬁnce and
Bi oengi ne 195 098 Ki rouac em,Cel |.

3: 360- 38 1?%%%%39 Bishia afu e S?" ERsi S ary %%W‘éegé‘?“f zr"/"%%?ﬁﬁ'%)‘?’k“"ai

Dr obi nskaylensigt caalvar,y dSpeadingeh b@meZC@n@MSmQQ®6rCQ 2068}, ; Ity vitich thesetlpf de al .

FASEB J, %&é@%&ﬁ&@a&%&@% tM Hé%&g% %'jven sef oﬁhm%nhfﬁsﬁranﬁeﬁs Part B:
Appl Biomater, 82B:1 56-168 007) d yazawa et al ., Journal

Gastroent er ol ogy and_ Hepat ol o 22:1959-1964 (,200 167] .Cells may
al so be gr®pPl| ﬁlwsﬁﬁw’(vag*aw@&%fcec&ygeeﬁ?ﬂe‘fw@ﬂ ?f( ! H“ﬁ%)%‘ { @ @%6’6@/31528

filed JanuaryandlspedflB93-5%001 68)senary thstdaing thdieddation, peanth mdei;ﬁe@ehdtlsn afan be
used fresté@c fr% en and stored as frozen stocks, using, for exanple, DVEM
with 40% And"18% pvso. Ot her met hods for preparing frozen stocks for

cultured cells are also available to those of skill in the art
Phar maceut§086ll Eslisray &e Peiesd Mot BOIPUsEEran Conegntistions -8 bguh &89 %o F4al bevingy

ref er ence s nta%@ hidag HbhRF 8RGE Wal ©alusch Of BathtddalioN&ith loWee efygen ﬂansﬁﬂbﬂ‘dl ment s,

t he cell re esent within a co 05|t|ona for an
B A At i B i S
enbodi mentBertiFeol praditny, colls dainbe diettlyplafady e.£ RAIODE0- 90 H00/enEd iAdhgrent arlonies can

adm ni str ut 100% (substantially honbgeneous). In
ot her errb%cgj*n%e@%’tpgssg p%?}'ecg%% gan?%g% In sone enbodinents it is 85%to 95%

Particularly, in the case of adm xtures with other cells, the percentage
can be abdt#ié2 oo asosmbpdigentouaed St EapRsimonta), pgsohures (s ResbAEmB K, RO IR0 04

45% b45% 3406nd 6@%0%H %nd 71&%0}?9;2&1 (ISBgﬁdQle%%) anﬁh%% Rbo uded fbs Headel] Odubtelr i ty
can pe ex ter ol C ou S er el ergone,
For exanphecragbouhyd off e 8l iR PEEE o g et Ro 0

celis/cm? in 18% serum and 3% oxygen (w1th PDGF and EGF).

[00163] 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 lincage,
such as all three lineages. This may be indicated by the expression of specific markers of the
undifferentiated state, such as Qct 3/4 (Oct 3A) and/or markers of high expansion capacity, such as

telomerase.
Cell Culture

[60164] Tor all the components listed below, see U.S. 7,015,037, which is incorporated by reference

for teaching these components.

[00165] 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
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[001711 The choice of fornulation for adm nistering the cells for a given
application will depend on a variety of factors. Prom nent anong these wll
be the sp®oOi2es/@B41Subj ect, the nature of the condition PPerrg20mnmead2es, its
state and distribution in the subject, the nature of other therapies and

agents. ¢ Mkah uBShahaAaAl Sﬁ&ﬁftx@%yogdlpﬁﬁm% T BOULE of R RO S4B 1 O,

sur vi vabi VI a route, the regl nen, and ot her factors that
will be aﬁ}ﬁé?léﬂf“htﬂé? ROpRESEY TEIRY HeTeseltsifoy OPWE a'fowth 1) exeRsiana hlosnoneyfan alidiece of

sgl t abl te @?Taﬁthg%é@l a:aﬁh Qtoblt@&ulﬁﬂsd:c Ei%iﬂﬁéldﬂpld' caﬂ@ﬁﬁ:@ﬁi aledbd hb%d wa@pzerﬁ@u&ea Igf |
adm ni strat.j on natyre oO Sa r I Na
ormil at1 oleRgrEnteanmasn e Sud il ol SEbF SrHeRRRRpoN I RocoR

i nvol ve adqthlstswcheaié’r&ell loywc strength of the suspension to isotonici ty

(i.e., about 0.1 to 0.2) and to physiological pH (i.e., about pH 6.8 to
7.5) . The gy ! cmrﬂu&@e' cgﬁ]bé’\fnlnlltaiﬂédséﬂhédrpéu%hgléﬁ &Qﬁ"cﬁéd% 2 silaUiyot uben cant .
[001731 In sonme enbodi nents, cells/nediumare faormu ed in a unit dosage

i nj ect abl & ?WPW{‘H%&%%%OH@O@B‘F ubteBrtellsqfiep &uioridiignal Eaﬁ‘ﬁ’fséli‘% fcourage their
Phar WHCEUTaﬁe@ﬁhenf wmdhatswp&s, sGeh etsajqjea ah®fypk mu @uigeﬁ;rbh@fdrcml duﬁ'ﬁtérﬁd)tdnmtm,

| nFect abl cRpaRTTANT SROMETR e rr e R0 »dr DRG0 BRE s DB ng
f or exanplaed vineteetin, @aldm’wedlmphaé ﬂhatﬂenbuﬁéremedtllgaﬂ ﬁbtelectplol Seel fof Examplex arrpi e,
glycerol , Rrapyt 6ne ghye e'dzc r)eq% Qsooﬁlsy&b@iﬂ RBubYCR ai, aB‘deBJZ‘%nJe' ke) ., and

suitabl e m xtures thereo 4 led artisan can readil

det er m ne Bidgegngeriant 05660334 2@"%&8”@?& gt 3heliel et ¢tk 896 %H?Qﬂf‘bsc““aaﬁd}' “Or
carrier i ®Bi&sArResi 16086240 (Desadibiisdyeredl, Neaekinode.2nfs- ZzBE(:JOOS/)gmnr-on

Typi cal ly, it (d,n addj ti to the ceI t

amount of %’Zg%ﬁ ag %ﬁgﬁ J’%zﬂﬁg%g’#‘%t(ﬁ)@?? Qgrﬂ?frft %g’ﬁ#o@ﬂ%a? e‘%ﬁf% é4|p%

sal i ne. Thhoraet.i82R:1bOUISERIENtand Sliypraesentl., lfdmrﬁdilef Gasdeenapdlogyi apd Slgraenimyt o
ml1igrans,. out 0.0001 to about 5 w % preferably about 0.0001
t o about n?z'l%léoq/obﬁﬂg%o?gpr ef erably about 0.0001 to about 0.05 wt % or about
0.001 to about 20 wt % pr eferably about 0.01 to about 10 wt 9% and, nost
pr ef er abl OB uCels OE‘Wt 3lsapBut eraWi inog S D d3eREeEaPH  SHRESSenbBBi REAPE Sel | s
ar e encapuglratseshof:os28afled amskyrAagioom, particul arly where encapsul ation
enhances the effectiveness of the therapy, or provides advantages in

handl i ng i‘ﬂﬁiéﬁgr O?lpeeel[siabl sthlem c@ﬁw‘ §elig@¥1 &%se%%e@ip§%(?&'ﬁgxgg%ﬁat %&H@?cksas vel |

as capsul rior contenpl ate t’he many
met hods ofusieg [fér %ﬁmwf@ﬂ iveh 48% (S d0%E3Mfe  Efhet Byris f%@@m f7eh de

vari ety Ofu.BREQhiakR caﬁxéreta%o pefshid 0 meaSdr s ineiEedi ment s for
m cr oencapsul ation of | s. Such materials include, for exanple, polyner

capsul es I ngt e- Ol&f L | ysi ne-al gi nate m crocapsul es, barium

pol y- L- | yéﬁﬁ@—ﬁ-\"—&ﬁ‘é{%ul es, barium al gi nate capsul es,

pol yacrylonitrile/polyvinylchloride (PANPVC) hollow fi bers and

p0| yet her %Hi&ﬁn% g B%% Oﬁqg 2 %Jrﬁt%ﬁeferegr&qgﬁtzgchi}qgEﬁ&ﬂhﬂh’tﬁé&] ff&’fnu}atlons In

m croencapsul ati on of cel be used for adm nistration of cells
are known Cer&int SPSEMEHLs, dhej ‘F‘i* PoRylations a@rﬁfes%{ﬁd"%lflé cgargsitiop atppied fy a’é@(%‘{‘ﬁﬁﬂlee in

Chang, P. for@tlivaly, ie. %%Qﬁ:logivﬁtytchﬁ)é%nbﬂdw et al., 1991; Yanagi, K, et al.,
1989; Cai Z.H, et al., 1988; Chang, T.M, 1992 and in U S. Patent No.

5,639, 275 C r
5,559, 215 Ay n SR RS Jf“i%%%}ﬁm%x&%%ﬁ%qﬁéﬂ"ﬁ Al fle
ol ecul es .2 spidet isiabavall 00 etsthsdutialy harngensous). alinjognr embedimgntyij rlfoﬁé’aﬁ 1%}@eht

Zu g |1'40 g;h%&g%bog%mz ftfs @5"}9 t&J%SA: Pﬁ‘ﬁcuia“? Sm tlﬂa c%@Sof %&gixnﬁles M o%%l?’ ce!léf tge‘lg 620;

of the forPEgeHage cay ke ‘l‘bﬁt&to]rorf‘bﬁa/t’e‘éo/%?@/%rb'%ﬁ?f“r %Sfo/é?%/ﬁc@b/‘i :??D/bérst/"““%‘é hent to

encapsul atsbausof-seglebs-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.
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1001781 Certain enbodi nents incorporate cells into a polyner, such as a

bi opol yner or synthetic polyner. Exanples of biopolyners include, but are
not |i m two 200/148418r onectin, fibrin, fibrinogen, thronbiPoT/usedlimgess and
prot eogl ycans. O her factors, such as the cytokines discussed above, can

.al so b €1 %‘i”h{?orfﬂé &gIC%gngITT}UEGOI‘HQII %Eﬁﬁgerih?thgkaﬁ@orglég%pﬁm{i&l WA dép@&i on
invention, cel'ls may be 1ncorporated In the interStices of a .

t hr ee- di menaiearaiifaciyes Promincataengdipsy el deghe gegies of gbieetalhne Yaturg,pf the qoadition

sur gi cal | YeihidapBli diate And@FHEbn Mlthel@bjedt, MRS naR e Mdrapids ahEaeitntharggl |
enough part.icles .or %i ers, can be fadm' ni.st er ed bg gttyhe.r ttFcLlomwpn nor. e
conveni ent®NaRIREFES U oRigERSIoute FoAPISIRIL. FEEERETY R (N 8 %8 vary
Wi t hi N Wi ekginhenpdnti stharfektons fhbt viie bd appared tt tbost igllddriglihe artl Ukdr inseepgi thesheist of i n
each parti I . L@y L4t et al el ation,
e 1S ousC e ey ot ARk B st oh e 5 ot o AR B an S P K
of recipi dntratiedyy dsegedP. The nunber of cells will vary depending on the
wei ght and condition of the recipient, the nunber or frequency of

aﬁrri ni Islt r Qﬁ{ilm};,FinaB;dmﬁﬁlﬁtﬁahs ugmﬁa@h@as Isﬂitpwaiﬁﬁ @f tehesednh akKi ]Eybicia.lljrhmMVeart :
The cells can. adm ni st e a route ft. i i,t abl.e r.tFk i Sssue or
or gan. . Foriaian e Breshugh L e ybuten R bbb ¢y Bodth i plint Fpploiodd®

par ent er alpHyfi.e.,youk pHl 6.8 eh® Ukhe fidatifannslaticatwilbalso tpricali peontyin & fhidgelrisaitt 0 a
particular tissue or organ; they can be adm nistrated via subcutaneous

admi ni strgggi®) Gf sdr AHHIIRLaRt EAl/meMurh BleGoriRREH i Cuftasipe Mickhns wes, sud001801
The cells can be suspended in an appropri ate, exci Elent |glﬁafglponcent riatl on
t

from aboutS @ WHUPYH HPEHIONS A FBUNYN | dhpfmacealifal Jgsmuations isyja BP9 Plect i on
sol ut i ons calsgnetifnMds §pkhIpt ararseriki ajuegis calutiyhsamd ditpgsiond. odiac&ls Yor cCiojepadea bl e

with the cells.and with the recipient, S . | j on or
ot hor sui 1B BIER St oM EoidERb Bl URRRE. BHOGADERAREURE Al
f or nul at edypffgedodiineephlych (for sxerople dlvaorclopudiyige etycdt Eanidaotiethdensadisolcwphey i ng

Wi th propge)sk@tlibibil i@l afpi | ity. Administration into

Lynphohemat opoi et i ¢ Ti ssues 1001811 Techni ques for adnministration into
these tissues are k i.n the art. For.ex |l e, iptra- bone rLaw

i nj ecti ond®UiH iTﬁ?/é?'B%\ljnFrH?aBé‘F’? i d‘iyeith?mﬁ’fer egF‘P‘i}mf ﬁ{]8enf ﬁgfp%thoggan%lfl ?%8% cavity
typi cal | y veificiéshendfop sdredriioconiposituns e estdminiserateiy nicthodsindéheatveationsiftypisallyn t he
hiac creshy odifiTlion il RUORY HE orelhs ik Boounedto®01 6 so W b LARRCAL d

i nvol ve radi ographi'c guided injections into _t“ﬁe spl een or "surgical exposure
of the splaednphosphateapEeres st c Tor adizp @eGtion/s rreyem the p@?f_c?f_e@‘,ms&l’_‘ﬁ'}o or
BALT :jm eGiligRss, oM H b&AVLIA th IRAL OLRBY pRYrdbAPALADDOPI © abflit € GHti %9 Mnost
proceaur espi'eferably about 0.0001 to about 0.05 wt % or about 0.001 to about 20 wt %, preferably about 0.01 to

about 10 wt %, and most preferably about 0.05 to about 5 wt %.

[00175] 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.

[00176] 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.
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Dosi ng [ 001821 Doses for humans or other mammal s can be determ ned w t hout
undue experinentation by the skilled artisan, fromthis disclosure, the
docunent swoi2oadi4basei n, and the know edge in the art. TRETASIE 1086235

cel | s/ medi um appropriate to be used in accordance with various enbodi nents

of the i nmmﬂ omecmlh.kes@lﬁaﬁ@&n&asuﬁum&u% tﬁaaﬁ;apsesusedTﬂaea@ﬁmmnaﬁaem hat Wil |
determ ne optinmal dgses to be adm nistered f Fggj?%gt%l ve
9

t her apy gé‘ﬁ’é’l“é‘? fhpsepf phill inrflq "tﬁtd‘éd ¥ fAeserged 4 exi‘)"f‘p‘f FPe }faiﬂ d O\ﬁ f%ease
bei ng treatwedernd1991 SYGh@IR, etde1specd EH.0dt at NO8E Whpec TM.1 1962 endiiedl $.h,

gender, boI ic ra the s £.0.S . n nce;
ot her t he?%l?ﬂt\cﬁ %%a%ng%n%r ’““8*"6 e crg’fés gc Hc Jn E%Ie %a%)mpc@?rp(f@g%ﬁ ons
from the subjesmté sf hillsttioat \stably egyn@tlytpi%waﬁh@ctpfarlmi@v]e? s Adaiional sthpgcefude:

whet her the, étlic?i ak qn %{ﬂgsaﬂeﬁa@m @hﬂh@étfag%{ﬁ 30@-'7'}70%'19'8(31Pa10rNo>§eI‘9Q€8|9§| c;
their pOt enc z{)ECI 1 C actl vi

istrip n t hat. must
be target d*4Bp; L HECRUIHEL e QF%IP]%QJ 5%9 %?ZF éé'fq 4\7‘% > 63%’87536‘@15 ‘%ﬁgf&ac@i i stics
of the siug ra4ohhgas iR6HOERE Rirdit byrefeRn el pasik pRghettnd ansphsaitior ofyedd. t ment  of
cells. Additional pararret ers include co-admnistration with other factors

such as hfagt Q9
gl tuat | On%g% Cer?aﬁ; 81%}%% rgééﬁst?ggll)s n%tc-)r Qﬁol?zﬂgr' H}Eﬂ ag?ﬁl V\%dlﬂlﬁ@oﬁég}{ﬁalc
cel | s/ medpelymear @Xﬁmpimnfebﬂcmlymtrh@mé%l by n@trlém@élrﬁ rﬁbé)ﬂ@ﬂ%d"bﬂa’n@f!*?@“’degr ee

to which Elﬁ@n&?k&lﬁ%éﬁeﬁh‘ﬂf@te\ﬁglwansb@tllle@’?a%}szs‘ﬁgi @tthetc%kih@rdﬁalsseﬂ b8, chiDdidoow ng
adm ni stratj|on cells t he range o

The tinal %%P se h "
doses used® PEFPARTIINB R D rfB b ‘6‘8‘?1%“&3‘? IP}SW“E‘? & §B‘Ia3é et‘ﬁ‘fqr%)ﬁa For

fairly puiethg ir@@@bﬁtdf&ﬁﬁre@ﬁm@&lohﬂ geDpA ilagd paosesr pal, tylacaiilg,u&llenbm@cai’ent S

wil | rangefr to 108 |l s/ ration.
I'n sone enBoH e, jgé)c’]ﬁ%er K eﬂ% ¢ légggmg{a%g m]ﬁims aﬁ%\i/?nsl%fi%&é g%t%een 105
to 107 celadrmﬂnktgredbypthmnqnmnbmdﬁn@mtrment,h@-&umlqahawe%ose per adm nistration
will be 5x105 to 5x106 cells/kg. By way of reference, higher doses in the
f or egoi ng (i ®) anad AR Jehsewﬂi%gswﬁfm m&éllﬂa&aﬂh G@ﬂ BeStittes Qﬂthb mndaiduell ogous
nononucl ear bone narrow tr I an%gtl on X)ve %hg are

anal ogous "HBITEIFRS 4 5B rpaH‘F Eﬁ“&‘?&g“ ‘ii‘sei %?ﬁe(“ 4 ﬁgrﬁl SHORGNUC ear
bone marr owtcirra@rts pdrainisat ﬁMabo&mmM%dumw;anlimous!ls&gbf)dmmtbsdy eaght.sTeedi um
may be ad t a r t

Furthor - 2l SF P il v ghRhdillly, A6 SEnARd RRLERT W JRHENE RERPN
initiall yfre%@YtOﬁmmttaéﬁnsa@ﬁpﬁP@@é@b@G kwntthéwgeaﬁéklmth@w &heaﬁb gt %enor e

di fferent ,fRhedsvy d 06w Itlﬁv € Lidnlafdr D€ 1ifRd HHoRdaethr Qﬁ/anfpf&eth@w@b@ﬂlmmistered
adm ni stration of the cells/medium Varjous. enbodi_nents .adm nj. s

cel | s/ medPXiHMERREF- RaFRITEraY: by gavengys pdipinisigatiqn9n 83nbe iagrlyd 19 ﬁpa{tﬁc@}a%sﬁ]‘ ect or
both by  onérgay@a0s bt RinfielitaR via lsﬂbcﬁaﬁé&[slaﬁhiyﬁsﬁénoenﬂfhydeﬁmmrmon otdwpecificor s of
adm ni str tLoOpt are used, dependent upon the patient's condition and other
factors, drURUEEEY el sewhere herein. [001851 Cel | s/ medi um may be

adm ni st er ed in many frequencies over a wde range of times, Generally

| engt hs ofi00880aTheerlls gdn te stsgendedoip 67 ERRETPARIS PXIRIgHBIN| AEARRERTaEPN ol abprtlls e
process, hgo@iskar EéIM,%ﬂe§1§w&E elchfonks RETBRIES sBbMGrABRREL tachre BBBgitNE and

condi tion and resPonse

ect tre
Admi ni st ePPYiiglogisal yccé’P‘P%t‘%?e wi e?ﬁé o) ‘?"g’&h%%c‘ﬁ‘ﬁ‘&feﬁﬁcq ﬁsoquitgre‘ﬁfalﬂﬁ?ﬁ?&%%ﬁr in any
nunber of opiadshidble@ik@ientd. Ik wmpnguonmwtadmmtstnitionmmd farmplated prodiced, aad yael i ti s,
bronchiatls bI|t i ul onephritis, uveitis,
arthritis, cﬁl%métto %aréaleﬁrul’lgggtcl&?pﬁgné) cf{ng)%{gée&flh angg acu{e and chronic
conditions in car d| ovascul ar, e.g., acute nyocar dial infarction; peripheral
vascul ar didgéusizationsate hyipghekemaigpeietic Tissyeh g ARDS; aut oi rmune, e. g.,
r heumat oi d arthrltls nultlple scler05|s | upus, scl erodonm; psoriasis;
gastroi nt QﬁlﬂBl‘]aWﬁclﬁsqges forgifnkstritivh $116 i@ Sisuek Sehsven iIChehn' Bordksgds dtra-
di abet es, ulceratlve colitis, acuy t.rans L@l ection,
dermatiti sb COMt “%’ecuo VEof m’?lve e tmg nlﬂ (’[ﬂ&q Igtgo 5 bl er?%arﬁ’g't C@%Pquulgag% 5
pancr eat i ttiesposterico fiar gtes heirhayi inghle othprsgites i theaitiecharest ifemur, Hé’&abwwg or ulna;
dermatitis, and enteritis.
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100187] Adm nistering the cells is useful to reduce undesirable

i nfl ammation in any nunber of CNS pathol ogies, including, but not limted
to, | schewt)(zoslﬂlmmdde, multiple sclerosis, Al zheiner's D PERABS201M0F235

Par ki nson' s Di sease, hypoxic-ischem a, neonatal hypoxic ischem a, and
traumati Cs;;?gn@' 1ﬂec%5nsscghiﬂﬁlvoi@@fa@iioérgﬂhwgﬁrde({ Q)Qét%gg m!oriheasgfééﬁdr%glc%ﬁ%ﬂﬁguré@es are

provi ded by W edge of biol'ogical nechani sns_descr.i hed |n t hi
appl|cat|SﬁsﬁﬁﬁémdﬂmPﬁﬁgﬁofH@Wﬁﬁ@% ﬁ?bbmﬁﬁﬁkgéery“BﬁﬁT§”§§ﬁ§€?JqWWﬁFves
screeni Ng 48Ry ol MiafsdpidRGidprdcedurdhe ability to affect the cel

ability to achieve any of the effects described in this application.

Accor di ng e t he assay may be designed to be conducted in vivo or in vitro.
Assays co ssess the effect at any desired |l evel, e.g., norphol ogical,
e.g., in macrophage, CD4+, and CD8+ T-cells appearance and nunbers, gene

expressio '['0018'2 DB@E ﬂ)ﬂluman@ ofbother FBGIAP BAYE QeterritRE Mtﬁlﬁt@-ﬁndu@e@erlmeﬂﬁﬁd’n@h age
activatio

4 in_cjrculation, etc fIC
enbodi nen es'f‘ aff@iml’ t‘)‘alﬂes dig @Jé%g’ﬂd?"b’?m%c“ﬁ%g%‘fm taﬂ(ﬂ’ %Wﬁgﬁ égglf : 08 s
abi ity t dosepfdegruddatneapptopie @mbelised indcnoniance gith atreus ¢midiawaf ofithel lh_vemism
regul atl gt A6held Bh GReRls Yeiold1®Sfe MBLAGHL ur R Rkl lofiind AeASb W
regul ati ng ex ression o ecules in vivo, as in a disease
cont ext , fa@mmetmaqhﬁllr erimary pskasiungive thetgpy gangrally villdncdudp ﬁeeesqréﬁ opthe folexias:

mol ecul es &E%Qea@@be‘ir@ 1@Red dhd Vit & tﬁ@@&&egbfmeueﬁctagafaaw gsnaagagewge@eﬁon of
these nol ecul es produced in ot er cell t)b/%;es t hat .are

%QP gge ceIIs
of the. | niEHES FHE;Ghe NAF GHTRBHETTEEHEIOBY GomRcs BFPs SEHm e il Bifee
extracts @a‘)terﬁ;ulcdan@md&ﬂslfmﬁﬂde sk eEMistgrQ O Shpty file NEheepapmessingay atsarinchde:
assessed ctI in T n gh any
of the wel“%{‘etgnom n| q gs ga{g‘g@{’gagﬁ ea%%?ﬁﬂt\ﬁeora’lr&bgge’geﬁcé tﬁﬁ &%gy %%C%

ot her ant iagiviy: tbas@dand/et dgtibvtinn et histlee failgeie@@Rthar?@llsmqﬂIelm tO be Effecme and

hybri di zagignph cg%rf %téltg'gucﬂqs hedSipi ) ERGhedsn %M@or raﬁln&@ obeeeised for
expression, such as the effect of qene ex ressi on. 0(%]1108 sa s faor

pot ency nﬁ*ﬁ‘dlb@a‘pém‘ﬁﬁ*%dwb‘&?e GeeadEiniRton gk GBRR&oRE TE s.
These may cjtiiGekitiethe Bptimafide B0 gibenRinia@6h atls(b w1DXa§t§|&itb ¢'0ﬁd(ﬂe€€albl$the N@/ infNfa, G n,

quinolic acid, histamn i,CO an0|d NT- P , CNTF
1L-6, LI F?h bﬁg&ﬁéﬂe(ﬁ'@: F@{nu? teiij §1 _ arcl\?’&imsafff) %%Gdegr%%%whl

scavenger celpoegitomwilibe lmmﬁaattwtggﬁa@emlowt@@bdmmm% CD23, and scavenger
receptor B. Detection may be direct, e.g., via RNA or protein assays or

indirect, @ih). Th Puaai &R oREBAYS b0k tmaqg@efaﬂaésesalfal QBlgals, Bibacles of
t hese genes. []0 Assays for expreSS| on/secreft n of. rriogul at or . factors
AExe Eﬁ?ﬁ WERe

i ncl ude, B ‘Q?’é)“héfﬂnsi"?‘ﬁ?t{o&d ¥op faily |k PERFHAY 8T Y P
west ern blembmshmemdmflaeigerfronmmn@mm“sdemtgecsfnea;my noss per sdiissaiop| ds sawe cel | s.

ngg?ﬂ O%a %%F%a'txe cﬁ&%na a&‘epp%} éé?ndm&,fananaowlb%tb%wae& 3 ttgrl%"' l:e{la%%‘f—"e Puf

comer ci_al aval k|ts
(e.g., Re&PmByghemtsth¢ kptimal elbseesr @ﬁmarstramn stilbpe SuHE ﬁfaéﬁov geliaiig | %fdva)b
assay) . reference, higher doses in the foregoing are analogous to the doses of nucleated cells used in

autologous mononuclear bone marrow transplantation. Some of the lower doses are analogous to the

number of CD34" cells/kg used in autologous mononuclear bone marrow transplantation.

[00184] In various embodiments, cells/medium may be administered in an initial dose, and
thereafter maintained by further administration. Cells/medium may be administered by one method
initially, and 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
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[00194] A further use for the invention is the establishnment of cell banks
to provide cells for clinical admnistration. CGenerally, a fundanental part
of this pwoceduratiss to provide cells that have a desir @dTS@Enoy62BHr

adm nistration in various therapeutic clinical settings. [00195] In a

speci fic empestuiBitidf 1t mnewﬁ@ﬁuomemg B@erdeis 81 altnigeli@iaded epeddaxi ng a

desired pote for down- re a 6 .and/or .1L-1f3 and/ or upregul ating
| L- 10. Lm“mﬁﬂﬁ¥ﬂ8WﬁCW§HWP§?‘%ﬁ %gﬁgﬁémﬁﬁd ES”E%HF%%t of regulating the
expression of these nolecules in vivo, such as in a disease context, for
exanpl e, ¥0HSkeCelsimediyuiat b gdntinigered pr mewi Geauerfcies veerea sk dangk ©F t@sh be i n

an invit G@heﬁxﬁﬂtlélﬁhs o?%ﬁ'tn@n% VRO BlpRnEXR’ B bRM 6f the NBRRe r@éceﬁu&hes
produced in other cel ypes that are exposed to the cells, of

t he
i nvent i onctstverRstPLbe é‘zfmm% PeiRE ePPhist: prkthe apriddiopend Frapansh, At %}ﬁleﬂoﬁﬂm&xt racts
of such ceaghdti oned nedium [00196] Any of the same assays useful for drug
di scovery could also be applied to selecting cells for the bank as well as
fromthe bank for adm nistration. 1001971 Accordingly, in a banking
procedure; the cells (or nedium would be assayed for the ability to
achieve any of the above effects. Then, cells would be selected hat have a
desi red pﬂﬁgé%byA?‘BIP‘s‘ﬁﬁﬁg e celficis AB560 do eeyes dindesirablpqinfippagtion & pry Tt or m
t he basi szftlQiEogﬁ'ﬁ eatludige, gbxgeﬂldt lowitel . to,lQQikQSIuVédhtlt Sbrahchlig0 PblaepisAtieids, t Eat
pot ency can be..increase eat ner Qus ..conD c as a
ormound. BPSEaye BRI AT auON LieF BTG Hhirte BB G FR A SR A el
| i brari esconfttiese inc omrpiovascildri loigar icets mwﬂel |inflncdomi esrimﬂerahg'@mhf tdhease

i ncl Udes. gm&o%g@ gotasdnjnfmﬁhﬁﬁ %&plgﬁ{m& leg0! %%‘-Hiﬁtﬁld%%uhﬁﬁlpleasauoﬁ@ﬁlﬁﬁs nucl ei

aci ds ptamers, pépti di es, non-anti bod roteins,
cytoklnesSd%%@wﬁoRPW@§’gﬁﬁﬂm@ﬁﬁﬁnﬁéﬁﬁ?%k@ﬁﬁﬂ?“*&ﬁ?wegéﬁﬁPémw§%l@§mﬁﬁy be

exposed sughaRegemlifs, dcuRNYnd ich@nid UfidnfiGantahiéh GEjeitbh) adlam@nueblact ulvedigs,
procedur e eéﬁsfor t he

Irement 1|S e.su
desired ag@ﬁ?mlﬁ“ﬁéwﬁﬂﬁﬁﬁgi88“?3“5§%%@@“%ﬁ@?ﬁ%#w?ﬂs?@W&?ﬁgmgﬁEn i er eases
pot ency. S&uchteds. agent, found during the general drug discovery process
descri bed above, could nore advant ageously be applied during the |ast

passage p Fdo?s"! t eraﬁl}{éhﬁggthe dHOR A% Q}F‘éu%ﬁgﬁrw&ﬂinﬁ]ﬁénob ﬁsan)bﬁf?rﬂbeﬁ)@ phked

successfu IS as | s can be jsol ateg froma
qual i fied Pﬁérlqgéﬁv ‘Ef‘é‘ﬁiﬁ‘rg P‘Hé‘f’t H@?dﬁ%ﬁéﬁleﬁ%ﬁmg%é‘&’#ﬁ’?%ﬂe@é@|4"}6“3P’§’E1E1 &hent s to
det er m ne AtLBaparianseek IDifisRIMGbxit-Retemias nadtali Hypekid fscHamiadiasd damatic ball @ be
safe to be. us ed.in a clinical setting. The nononuclear cells are isol ated
usi ng ei t AP %”Hﬁﬁﬂhl or autonated procedure. These mononucl ear cells are
placed in culture allowmng the cells to adhere to the treated surface of a
cel | cul t (AOESSY e bsadiitiont lgthenasps dreereyided b kinoyvledeeoighd Holegicdl pedspamdesnbtedhe

treated s Wtﬁ:@%lu‘!ﬁf{l&ﬁ" d(m%@f@ie& hﬁﬁ&%ﬁn&%@%&fvé ngh}@%pgﬁhﬁva\r@@geeﬂﬂg’ 0145 or Qared ay 6,

the cells are renove romthe treate strate b

enzymat i c SHfRPQHs &35 dhe %’ﬂ%f"e"’cﬁfeﬂﬁ'ﬁeo"eﬁ &g‘ﬁﬁ(rm £HUSYP 8y gftfﬁer 8“ ?SC g cuI t ure
vessel . CmgMam&aSAaﬂmn@@-ﬂkh&mﬁﬁh&ﬁea%gmﬁeamvedmﬁﬂ@hmuheotMa&ﬁedA$mmface as
bef ore and c I V. +ed

ur f nce. (BT TR Firh e Ry SR D ReapALI A e ]
ultimat el ¥; celisrﬂpbaaqmedandlltumbgergenwwmsmh@ adapits caveciophagesf fupstierrl.fer at

| east one weel...a0:iddHfo, A4 LRE.&8L], Sl S removed and tested for potency,
identity, sterl%lty and other tests to determ ne the usef ul ness of the cel

bank. These cell n 1 hi ank can _then be ed b acin
Chem i n' A ooy otkits SRerin gt OIS HERPEASE o By P RBLRY Pl 10
indicati0msmyégmﬁﬁﬁluﬁmﬂkhammu&gﬂmsHaﬁdmﬁgﬁb83|@ﬁgsamgﬂkommeﬁhnwadymand .
benef i ci al gcg{lfgl gna‘}!)el ftlIe C%BtepIt%E egtgétfﬁgréh%g rtug;gl&rt Bﬂbésgpoggui&%w%e L\lcﬁ _?_?]Qec‘lpendl ng

on the indi°Cation, rs avai fo asseds. The dosage
of the ce Idisgaswntemfoa@qamlwaol@u 1QOr prgulpting therezpresyion of hiese 108FHY ceibbaingn #f f ect .

1002011 I ;8 céﬂé@'saehcas Qégaﬁfﬂigr@(%%ssmh Remete dNLSL d&ocﬁz@e?iﬂﬂ ofhBVR Wpss BESRSSI Ng
up-regul ation of and/or 1L-4 and/or the down-regulation |L-6 and/or
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1002021 A further use is to assess the efficacy of the cell to achieve any
of the above results as a pre- treatnent diagnostic that precedes

adm ni st ewpnegitttagi6el | s to a subject. Mreover, dosage eam/u$epenss2spon the
potency of the cells that are being adm nistered. Accordingly, a

pre-treat ppRed B RORASI G iRRaRY, frifedRAlEROnERTY theceltSaiiv inleficddrekifictse t he
dose of th %el s initially adnini stered to the patient and, possibly,
further i@y MM g treatnent based on the real -ti ne assessnent of
clinical effect 1002031 In a specific enbodi ment, the pre-treatnent

di agnost i HOH0bcEeha rceprésiviobanehs assssseklyi dingetlylnesapiog Elﬁt?gﬁ ay RNAR eThisedan Be dage
up-regul aﬁ]?oulgﬂ-an}/ o@th@%ﬁ Qﬁodnl-tec‘ﬁm@&géﬁfiab@q}ﬂvﬂleraﬁgslﬁl‘,l@&s%y|F|AC§ A& fantlobdyl 0.

1002041 It 1S a be under st ood he cells of the invention can be
used not Bﬁﬁ?d;ﬂefeﬁim [ﬂ?ﬁ'ﬁ%?s"é’é PGR apd é‘é%"r‘?é’?ﬂd‘mﬂﬂﬁtba%ffi defeqtigr mgheds: MFFFRHESYS bot h

in vivo amgy didd ¥ bdel @or bpradnele fish anhk drhe ofahiapicssdni nvol ved normal Iy and in
di sease nodels. I n one enbodi nent, assays invivo or in vitro, can be done

in the pr f“ﬁf‘dt]f: ﬁssg 5%9 oger?cgmgw?e% bfy EEY&% qge Oéegelstnnﬁulptle@lg gé &, THEQCESS.

The effec e asse hese es of assays
coul d al smeboclydedut @e selr bpitedftor Oﬁg@ﬂ’@@%ﬂsha@ HaVe. Gl é‘l“ﬁ@ét“‘énh‘ﬁﬁ@ﬂ%vent s

that are BE&%E@@@%/BENP eehk ST, diver, CRYENLI6ONF, WRerOordF PdnyIL-3, MIMME

enbodi ment, one cou screen for agents in thg &giésase nodel L’r 2@ verse
Che. negat NS EPFE A BoanF b B oe BES EvEr ot ¢ REL QMR er DY $22Bhe. coul d
screen f oCDzy efsBaverpai redepteeB. ntailb:vxea)eafefdmt 8.gi, Mia ANAQM pdietease abdedet,

Conposi ti ons e inventio d to cell popul ations
Wi th specl ?i%g]%%(iagaﬁ%alys f?)r neorralgrﬁlblé)\grgwae&“%()f este%g&egffects descri bed herein.

As descri bed above, these populatlons are established by seIectlng for
cel I's t hal00HRY eAsassi foe axpstieMEgetionte Jerdsiaion Retpis achudee b net JIisE &o- ot her

conmposi ti ensa, f.@hin&X smih’@R AtiGRIdr WRABK bERTBNd SiBgimaRRsHiich@ngrywinttRsus peci fi c
desi red pot epci es,an phar maceutical conpositions containing a cell

popul at i off™Ri% ff “BSspeci fic desired potency. 100206] In a specific
enbodi nent, the cells have a desired potency to up-regulate IL-10 and/or
IL-4. In aiﬂlﬁ3heﬂuaslptamefdee:rrmnb@d|0ﬁnndulatqm®torsam@elﬂ5h@dctemftmeﬂ pedieespnybef or

down-r egubé}fohﬁ& uung Qoxﬁﬂgjcﬁﬁy L\la’lz;oiesassay kits (e.g., R&D Systems that relies on a two-step

subtractive antibody-based assay).

[00194] A further use for the invention is the establishment of cell banks to provide cells for clinical
administration. Generally, a fundamental part of this procedure is to provide cells that have a desired

potency for administration in various therapeutic clinical settings.

[00195] In a specific embodiment of the invention, the cells are selected for having a desired
potency for down-regulating IL-6 and/or IL-1p and/or upregulating 1L.-10. Up- and down-regulation
can be in the context of regulating the expression of these molecules in vivo, such as in a disease
context, for example, stroke. Or regulating the expression of these molecules can be in an in vitro
context, such as regulating expression of these molecules produced in other cell types that are exposed
to the cells of the invention, or medium conditioned by the cells of the invention, or extracts of such

conditioned medium.

[00196] Any of the same assays useful for drug discovery could also be applied to selecting cells for
the bank as well as from the bank for administration.
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WO 2011/ 143415PCT/ US2011/ 036235 NON- LI M TI NG EXAMPLES Exanpl e | | ntravenous
Cell Therapy for Traumatic Brain Injury Preserves the Blood/Brain Barrier
via an | rwenratti4a15Wth Spl enocytes in a Rat Traumati c BCaius201njose2¢$5 Model
Summary 1002071 Recent investigation has shown an interaction between

transpl anjggfhypr Q%ﬁ‘lh{g@r m‘ﬁ%l&ﬂkﬁlg%%gecﬁfesﬂlg&ﬂg (&ﬁhcﬂtﬂﬁ’)%ﬁfbe headi ﬂﬁth% Qb}hty
nodul ati on of the i mminol og@c response L‘(‘%endrat ne

199: 191- 268 FEBEEY) Of thprbeve AlksHt ghe HBe %ﬁsfléﬁedt‘haéﬁa"f’ ﬁé‘esi“ﬁ‘Fx °§“\?&Yn%ha§‘y
i Nj ecti onofafe dowletSss, afd tpkd deild workl fhanthebais Joo diedting b ogidnank.or cel | s
(desi gnat ed "MAPC') offers neurovascular protection via an interaction wth

resi dent gom 6% k&%ﬂJ ﬁgzdttg?a %{8&9 & 8k %Q@sreé 'b?rm&ﬁa&)mm 2585 eﬂ.suson

1002081 F rou rats underwent” cont ro | ed cortical
i npact  ( ceqn)poww; ﬁncp a§ 3 cgmmyﬁ% )ifswerﬁﬁmugh jerpaping thegpelis pjth lpgpesanbijatodal
inj ected YWhravid. hehésabdmp\é@ddmb%ne; my BOSREief axkRas MARGIKG, Bt akQsilBBiteVARC/ kg) 2

and 24 hours, after | n BBB bi | E

Dl e dyo. Sk SEREaGHE Kot ko ot R RS Py BUER ahb ey te
character hmﬁbdy@mteme&ykokmys; l:hemahaésyzsui shemandragtants. -Honéampiaedelr yaydy exreied e

measur eme QL{CE a%_?h/@gt aﬁ f%ﬁe (ﬁ{nﬁé]{hg Ex%wraﬁd mfagﬁl“]gg &bc@&ﬂe bf’he only requirement is that

I rnmunohi S
there be sufficient numbers for the desired assay to be conducted to assess whether or not the agent

increases potency. Such an agent, found during the general drug discovery process described above,

could more advantageously be applied during the last passage prior to banking.

[00199] One embodiment that has been applied successfully to MultiStem® is as follows. Cells can
be isolated from a qualified marrow donor that has undergone specific testing requirements to
determine that a cell product that is obtained from this donor would be safe to be used in a clinical
setting. The mononuclear cells are isolated using either a manual or automated procedure. These
mononuclear cells are placed in culture allowing the cells to adhere to the treated surface of a cell
culture vessel. The MultiStem® cells are allowed to expand on the treated surface with media changes
occurring on day 2 and day 4. On day 6, the cells are removed from the treated substrate by either
mechanical or enzymatic means and replated onto another treated surface of a cell culture vessel. On
days 8 and 10, the cells are removed from the treated surface as before and replated. On day 13, the
cells are removed from the treated surface, washed and combined with a cryoprotectant material and
frozen, ultimately, in liquid nitrogen. After the cells have been frozen for at least one week, an aliquot
of the cells is removed and tested for potency, identity, sterility and other tests to determine the
usefulness of the cell bank. These cells in this bank can then be used by thawing them, placing them

in culture or use them out of the freeze to treat potential indications.

[00200] Another use is a diagnostic assay for efficacy and beneficial clinical effect following
administration of the cells. Depending on the indication, there may be biomarkers available to assess.

The dosage of the cells can be adjusted during the treatment according to the effect.

[00201] In a specific embodiment, the diagnostic assay involves assessing up-regulation of IL-10
and/or IL-4 and/or the down-regulation I1L-6 and/or IL-1J.

[00202] 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
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1002091 CC injury decreased splenic mass and increased BBB perneability.

I ntravenous MAPC t herapy preserved splenic mass and returned BBB

per neabi IWOyotiomas1ds sham | evel s. Spl enocyt e char act er i raTiusao1giossesl an
increase in the nunber and proliferative rate of CD4 T-cells as well as an

i ncrease jifin ke fhteAfCorl ke b BEQAUSHgMamInitetddl rml:@alﬁgiy r@ﬂ&ﬁﬁ(&x?&agnﬁﬁib at ed
fromthe MAPC treatnent groups. | nmunohi st ochem st em)nst ra

stabil i zai‘sﬁaé’rfordﬂomflﬁe@a‘i‘/%es‘&?ﬁff“é? d%f?r@ﬁ}etﬂ@éjf)?fr‘gﬂ?er?e]{sﬁ@“ PigEieH toa‘li‘?e%f“tl‘e“_‘f002101
TBI causesmdapdsabiyCluitiosn amﬁlnstpzle&ﬂu@gm@eﬁthﬂiedomrthemmm asbebdmeatnofi aligic@ase i n
circulating inmmnologic cells leading to increased BBB pen-neability. The
i ntravenous i nj ecti on of MAPC preserves splenic nmass and the BBB.
Furthernore, the co-localization of transplanted 1VI APC and resi dent CD4+
spl enocyt 08203 Wsaswerifie ermbogdiment. thegropaimepndirgsasgie progedure. igvelify agsgssing the

product i opotaBofShealils th ERfeindde O 10tR@AE UGBS doth-EpONRBCH bl 1816, | ght
junction proteins. Introduction 1002111 The invent ors hypot hesi zed t hat

i ntraveno P esger Ve dra r al
199: 191- 2@?2%0 a)lslfj%he“fn ayioRd 'ﬁéﬁfegafréﬁs@ean Bote entl eIdlnOt ' Ef;(lpau eyeS

spl enocyt ef pratdent eutaﬁtlaoonsearels nthrposcﬁg bpth iprigel aed novirofo tn‘rdemtam fhe imefhapismat or y
cyt oki nes;,SHUGR ndfmalif-atk itMGadelmiolls. 1h3G RitRGHEA @ﬁy?tn Wido of]'m/ vithg-cah@e 841 d

modul ate the pro-inflanmatory response after injury in the direct injury
and penuntirisf Preseise Ghdgews knowa %‘?%PY?M@%&HF%BO%%P@%% vl 8 NesRASEBB. To
test the &yipehbesidsed aTRe thRS obsaldtold ¥io anded t8 sotdeh fd agex@ Eat ROInS:ffa@r e

conpleted to investigate th teraction of. ravenous MAPC t.her.apy wth
spl enoeyt %%{ﬁ%ﬁ‘@mf ﬁ?i% Prg@ﬁtf?‘f%?’n{} ° &7 8%4’6 mvenf”ﬂl}é ‘%@Eﬁém%‘x/’p’%ro Peneemrclgioé (gnf\ggns I'n
Vi vo Desi gl sé@@2b24gefoi thegliseasp s10dah that 16yegee thepipgatife aifsctpald oSpromgagodivel ey
rats undegpentc @e 12 bbb Qhdeh BRhech MR fedthe LRHENYG dofaERUASHL O Sham
injury (I group P Rical gr ade man MAPC have been previously described
(Kovacsovi cs- Bankowski et al., Cytotherapy 10: 730-42 (2008) and

Kovacsovi EXmssi¥Swski et al., Cell Inmmunol 255:55-60 (2009)), and were
provi ded by Athersys. Cells were injected via the tail vein at either of
two separ {05t oSkesin(eRichOGalidARErtéd tk gelbwopUiohO BithRENY pdtgyiesfor dchiovitg mes, 2
and 24 MOl e orfibd GescrloBd thf. &ﬁ&ﬂwdsdb&ttﬁgseh s arE Y1 e PLHRIENE r3pS
injected into t nlma via the Interna ar vein. fc 1 hour of

ci rcul at i s thathavegdepired pefengier Bhesepopilftiopeae w:ci (0] n@&b@% ﬁ@momﬁmsf{fg@?fﬁ%lfu on of

the i nj ur geelCnlt édaiphisilERTpRIRAS Q:ﬂ@ﬁ}ﬁcaﬁ&@dsﬁdd%%en&é&%b@{ahﬁuaednealfc&ﬁ;imm)r@e
Finally, BBB, perneabil|t ﬁw@ﬁﬁé&‘%erm ned via measurenent of Evan's bl ue

absor banc&"EPHg? po&l‘la“ i desHpfPOlS_Yel opment (2010)). After

conpl etion of BBB perneability analysis using normal Sprague Dawl ey rats, a
second set00206] ahi arptctficwmbodiingithead Isdbteardesisl priecy brp-regnfiedk- Qetdpn tite
recovery Q8 BRcHP bLEREHeRA ey f0EHRH] & pe{ef?éy%%wmgmgﬁg%% eslyd a1 BBB
perneabi |1ty analysis. 1002131 An additional “four groups of normal Sprague
Dawl ey rats (n = 12/group) underwent CCl injury and cell injection as
descri bed above w thout Evan's blue perfusion. The animals were sacrificed
at 72 hours after injury. Inmediately after death, the brains were renoved
and frozen for inmmunohi stochem stry. Additionally, a splenectony was
performed with subsequent neasurenent of splenic mass. At this tine, the
spl enoeytes were isolated for conpletion of the in vitro experinents

descri bed bel ow. Four groups of Sprague Dawl ey rats status post splenectony
(n = 3/group) underwent CClI injury and cell injection as described with
subsequent brain harvest for inmunohi stochem stry.
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[00214) Finally, in order to track MAPC in vivo, four groups of normal rats
(n = 2/ group) underwent CCI or shaminjury. Next, the treatnent groups were
i nj ect ed wbt2h1igasisum dot | abel ed MAPC 2 and 24 hours afPC&mUsS2enLosez3s t h
animal sacrifice 6 hours after the second cell dosage. The spl eens were
removed and a fluorescent scanNesnaiR: 8k&fplfstrack any MAPC | ocated in
the spleen foll owed by i mmunohi stoc emstry to observe splenic structure
and MAPC | ocation. In Vitro Desi gnsdé 00215] After neasurenment of splenic
mass, the splenocytes were harvest ed 8l hnal ysis. First, the splenocyte
popul ations were characterized via flow cytorretrl C based rreasur ement of

neut rophi | ({E@ELdno GBI herf ! . igeoup), and
T-cell popul ations 1n%{10%éhq%0ms m a%{agfrglﬂm;cB p| enocyt €s were
cultured for 72 hours and sStrmulated wthn After i ncubati on,

CD3+/ CD4+ T-cell proliferation was anal yzed using a BRDU kit to evaluate

t he percef¥BB&EYof splenocytes in the S phase of the cell cycle (n -
6/group). Finally, using a flow cytonetric-based bead array, the production
of the an{@0207hf Recenmibhextpationt ek sivea ai lintdrading bétlvech Qrawpintod aspaméd dells and

6/ group) . I’ELIQ n% %&)@Jnfyég}teg %adnggotmxtog\}léﬂtgg e%e 1[*;&%@%%{;@%89{5% ﬁﬁﬁﬁé&?{ gt’ai tEQ N%Jr& sh

frozen brain ruct
correl ate 1%193831 P62y The ipvankess hapasiesisaddhat i ingavenoua ijdctingdy a tlass of pianitveght

junction Hélpénemﬂfacgrbgé%@ celRe ShthibSud! QQQP@")%ff&rsbﬁéﬁdvﬁsrcuiﬁrB lectRA BaRI ity
[00217] BBB perneabi | | measur enent was_ conpl ete usin an's blue dye in

bot h nor nﬁiterarcﬁ?"sw‘gﬁﬁs‘q‘“’&'tsgle‘&‘f’ﬁﬁr’eag‘ﬁg ©rpaod Bigip tersie(BEB) p’@?‘g’ﬁtﬁ’}‘ Figure 1 shows
t he nean absorbance (nm nornalized to tissue weight (grans) derived from
honogeni z {92a8pr Fa‘au:@roupé ssierapr ofvied undaowent kenthobierd gpfvel prpSCCHtinral Gt 0 t he

CCl injur LBl t ol ok pL@ase in
555 por e euf ol B LS, U APRISNEEL AW 8 i U L168 Rbsel F5TE
intr avenowmﬁigg};t]p@w WPW@EZ aqui@-‘ut hpupsnadieleiniunh e BBR trermeakily (yas assessed by

post - spl epR&LBYEYadd biut Qys ROWvEkEH. asin@MRkss Gwds NEdaQRRICollwda edynBddabdytet y. | t
is inportant tQ note hat, t he NMAPC- rredlﬁded effect. .is dependent uqun an
RRBHERS ST

i ntact spFREBCERHM el Urlsaralits 18 FhrR MRy fEPkah PRGNS ¢ Yosage.
Ti ght | unekhi®euie watidetdrnisedigyHaminghisypchemistry.

[00209] CCI injury decreased splenic mass and increased BBB permeability. Intravenous MAPC
therapy preserved splenic mass and returned BBB permeability towards sham levels. Splenocyte
characterization showed an increase in the number and proliferative rate of CD4™ T-cells as well as an
increase in IL-4 and IL-10 production in stimulated splenocytes isolated from the MAPC treatment
groups. Immunohistochemistry demonstrated stabilization of the vascular architecture in the peri-

lesion area.

[00210] TBI causes a reduction in splenic mass that correlates with an increase in circulating
immunologic cells leading to increased BBB permeability. The intravenous injection of MAPC
preserves splenic mass and the BBB. Furthermore, the co-localization of transplanted MAPC and
resident CD4+ splenocytes is associated with a global increase in 1L-4 and IL-10 production and

stabilization of the cerebral microvasculature tight junction proteins.
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1002181 BBB integrity was further exam ned by immunostaining for the tight
junction protein, occludin, and visualization with fluorescent m croscopy
(DAPI bl weof2or/msabei and FI TC green for occl udin). Fi gece/tR26h09635
representative i nages fromeach group for normal rats (uninjured, CC
injury al gRgauckesyl + 2x106 MAPC/ kg, and CCl + 10x106MAPC/ kg). There is a
qualitative decrease in occludin staining in the CCl injury control aninals

when conp to the uninjured. control gr .Addi tional | ere is a

ual i ¢t | QU e et fACRERmodk B hir { R R OORGEAT & ose
observat i gn fap Melwe! C8:194-20k 10B6)VARCokigspteniganaye nbd gotentipllys mowsse anlenasgte eased
occl udi n @bﬁ&%ﬂion'r&s‘éﬁ:‘;h%in GiultRn IPAE SRASEAMRRKA MM he Oluct RO Ui Gk -{giNgE T ONS:
however, the vascul atUre appears to be short'er and nore disorgani zed than
in the shemdusifoellls4 /Bl kefdipdiatgha plotizflampatopnhginpase $itgfinippdn theydingst 10x 106
MAPC/ kg t it 438 Bénu@bRURS oW B 6l 1020h 0l pREEGASE 6f (RCBBRIdTdkes tRiIhlobEsignd a

| ar ger popul ati gn of nore | engt h%_ and oré;ani zled vesse{.s.t &l002t19]{. An?ill ysi s
of the tigRt™ Ghét VBR PP T &, BTERNL; H MBI Eh Bat e T H' T At A& 3P status
post spl enactvomys SIAGCriempe sehiphhooyes andeigisesaitapt Slacwn the®BBi gure 1 Gbservati on
of the imges shows a slight decrease in occludin staining in the CC
injury coplk@henBeddngat ment ani mals when conpared to the uninjured control
group. The observed difference is | ess pronounced than in the nornmal rats.
Addi tionally, _clear difference in occludin staining i s observed between
the CC inj urﬁ%%héﬂ@ﬁd treatment groups. Splenic mass 1002201 Seventy two
hours after CCl injury, normal rats (n = 12/ group) were sacrificed with
subsequenit0iidhs Gewrgpvbs Of = §ploamiof neveklgirragud-Dgvieeras Amddraws canprbiiedicortipphs s
neasur ed ; i | LY. St beaunfle M ARSEvd BeefBSS (P
= 0. 002) ‘5’%%**3%%@#@2%?{%'6@{?&'”%’“ gxplon}'ng oy SCRIA baah (0. 62 0.014 grans)
when conpBlPEdsy o dessribef uKiastyagseyitsrisnioweld. v6 @, 099y airs ) 0719 2addi%8) i t he
spl eni ¢ NEGGCcHAS-EHhRSBKVA I PYell Mneedli 2355060 D009)), 24 GelINREided bl Ovthedys. 0. 037

rans) an 0x106. C/ 0.75 0,02 rans). In yj trackin
J0055h1 b R e e SRt ey e <o S des I R s b i N
m cr ovascMARCUke) smebo fieesc hnmiP4t Hoers sgiibreiejory. (s pftal tjury.dlyed’ e bludRCHs wer e
i nj ect ed. inj%htéd fﬁ%%f?ﬂ%&i%i’a tﬁyﬁteﬁnglgigébgﬁr ngla{ ﬁﬂ?@ffg@r §p(%ix%&§tﬁlotﬂy aifRsis REEf or med.

Figure 5A shows a fluorescent scan 1. splenic body and spl enic
cross sectaififed ovidi sibregyent hemegstigaien of aRdipdb catied hemispheee il @wpighis
expect ed, inAatfoh GN@imdrdel @inaWyABBB BERELARY Wik dbtBenifePhiadl AR meARE F@h s GO UP.

Furt her ohservatjon showed .increasing Si el | ow r.epr nting.

oder at o SRGMAR GHUEt LT EGH R CEDPHE HEHET)s PIRRomP R SPBBEAIY ¢ he

t r eat ment arglygsumngi nochiat pragug Dawley rcr £&sondgetrodi pimals ohs dASRE] bitee sitledetomnyt. hi N t he

splenic ti ] i i . f .

hvest i ga oo igfe B D R Rloe Bl RASHAR ARG et WA Bl o

st ai ni ng &@aysis- it nmof | uor escence were conpl eted as previously descri bed.

Figure 5 B-C shows a structural H & E stain of a splenic cross section.

Bot h i magpe2ishoma addﬁﬁyhilqﬂ@tgidﬂlﬁs @frnbﬁi’v%ih Sﬁr%u&!\:blb\hiej’fl rdid @ zsnl/gecnlph' ﬁutidifr@SMﬁZCIl toi )s

inmportant.to note that.the spleni ite pulp (areas. rich.in ocyt es

or 61 ocat BR PR Y RS dPRERE et iRl R s bR s BethaeE ot U

dot | abel ecrivEPE 7@ halve hited infrp eimmelioeitadie dektd.Hhabréilvewash retrevadishg frozen &rose

fggir 3>e< 'n{fagd e%q%éécgerﬁigﬁ/b?d?@&agfEﬁ}g‘%ni'egﬁrh'}ggfsspte}f&&e%itﬂ NhREAGLhArdMehdbet NE
splenic mass. tr{Eis tim?:l, the s?alegocytes were isolated for completion of the in vitro experiments

described below. Four groups of Sprague Dawley rats status post splenectomy (n = 3/group)
underwent CCI injury and cell injection as described with subsequent brain harvest for

immunohistochemistry.
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Spl enocyte characterizati on 1002231 Spl enocytes were isolated 72 hours
after CCl injury for characterization using flow cytonetry (n = 9/group).

Fi gure 4Mocotli4pas t he percentage of spl enocytes that weTASCD3IHAL2BE- or
CD3+/ CD8+ doubl e positive as well as the CD8+/CD4 ratio. A trend towards

| ner easediobGr/ G, if BBl rRRMAPCIR ER SWRS o ARERI V3L dde) A VAPC kg

cel | dosa e that reaches significance at the higher (10x106 PC/ kga cel l
dosage (p“d WsiBBINUY| Nedde &rqawwnfagf?%%e inisisd th aantn dpidaheled MAPERRY cpg+
d(r)\Ubl e p;)sa hduefierahibs it dgbﬁa@léa\égﬁbe(@owsaﬁ&%e sebuhdl teble dovRgee  Thaepléhd wee ence in
t he CD8+/ CD4 was observe 002241 I n ition. t

char act o P91 it 4 TielSEpEoy chw e e ris an At B iiilaset Peonen <o
measur e t henunghiteidnestancdonewt spepl sttucpepod MAPOeationespecti vely (n =
3/group). No significant differences were noted between the groups (data
not shown). C¥b15eghbds proliferation 1002251 To further investigate the
significant increase Tn Cb4+ T-cells, cell cycle analysis was conpl eted
using a f metric basdBRDUasa ro tes
were gat el?gﬂgf ‘%%ﬁpe%ﬁmte‘ﬁé’ 5‘11‘??390 ey @‘&5@/ %{'é"é“%(wer el}a{vgg‘c"d tu%}“alﬁase a@ ively
prol i f er atplengytewmpularpas wee ccharhitgiasdevid Aoy hywsegic deer mwmmnmm@ppﬁl ase

prol | f er aldgncohagred bofoutfiendilyd 'Etl?ioﬁ) B(LODes/g@)gB)r%d aln%nabépuﬁ%ﬂ 6,6

% conpar to t contro 43.8 1.9 t1on
prol i fer afGRHCTHAS) (1 9/Ereen) oNed thaspicnjoles Yancultred 9F 2 mpr@ahatipeiied Witk s, 2
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Results

Blood brain barrier (BBB) permeabili

[60217] BBB permeability measurement was completed using Evan's blue dye in both normal rats
and rats after splenectomy (n = 6 / group). Figure 1 shows the mean absorbance (nm) normalized to
tissue weight (grams) derived from homogenized cortical tissue derived from the hemisphere
ipsilateral to the CCI injury. Normal rats without splenectomy show a significant increase in BBB
permeability after injury (p = 0.0001) that is reversed by the intravenous injection of MAPC.
Furthermore, the rats’ status post-splenectomy fail to show such a dramatic increase in permeability.
It is important to note that the MAPC-mediated effect is dependent upon an intact spleen and is

equivalent for both the lower and higher cell dosage.
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[ 002271 The data show that CCl injury decreased splenic mass and i ncreased
BBB perneability. Intravenous MAPC t herapy preserved splenic mass and
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1002321 The data show that TBI is associated with a reduction in splenic
mass that correlates with the rel ease of CD13+ | ynphocytes that is

associ at edownti4d416r eased BBB perneability. The intravemrouaS2oji®sd2ddpn of
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located within the white pulp in close approximation with the blood vessel, suggesting an interaction

with the resident splenic lymphocyte population.

Splenocvte characterization

[00223] Splenocytes were isolated 72 hours after CCI injury for characterization using flow
cytometry (n = 9/group). Figure 4B outlines the percentage of splenocytes that were CD3"/CD4" or
CD3'/CD8" double positive as well as the CD8"/CD4" ratio. A trend towards increased CD37/CD4”
double positive cells was observed at the 2x10° MAPC/kg cell dosage that reaches significance at the
higher (10x10° MAPC/kg) cell dosage (p < 0.001). In addition a trend towards an increase in
CD37/CD8" double positive cells is observed (p = 0,10). Furthermore, no difference in the
CD8"/CD4" ratio was observed.

{00224} In addition to T cell characterization, the splenocytes were stained with CD200 and
CD11/CD18b to measure the monocyte and neutrophil populations, respectively (n = 3/group). No

significant differences were noted between the groups (data not shown).

CD4" T-cell proliferation

[00225] To further investigate the significant increase in CD4" T-cells, cell cycle analysis was
completed using a flow cytometric based BRDU assay kit (n = 6/group). Splenocytes were gated for
CD4" and then the percentage of cells in S phase (actively proliferating) was measured. Figure 5A
shows a decrease in CD4" S phase proliferation observed for the CCI injury alone control animals
(27.7 + 6.6 %) compared to the uninjured controls (43.8 & 1.9 %). In addition, the proliferative rate
was restored by injection at both 2x10° MAPC/kg (46.2 = 2.6 %) and 10x10° MAPC/kg (45.9 £3.5 %)
cell dosages (p = 0.01).
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[ 002341 A controlled cortical inpact (CCl) device (eCCl Mdel 6.3; VCU,
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breakdown. In addition, the spleen has to be present in order for the injected progenitor cells to have

effect on BBB permeability.

[00229] To farther characterize the loss in splenic mass, the inventors completed flow cytometric

based immunophenotyping of the cell surface markers, CD3, CD4, and CD8. Figure 4B outlines a
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[ 002381 Next the tissue sanples were placed in Optimal Cutting Tenperature
conpound (Sakura Finetek, Torrance, CA) and 20 pm cryosecti ons were mde

t hrough twe 2diwvestisi njury area. Direct injury to the va®culuseolanadss ecture
was eval uated via staining with an antibody for the tight junction protein
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hour _Sf af tlgdnyt dé;@ctiﬁﬁ;c @ﬂ?di@%dhiaﬂaﬂl ﬁidthMoiFﬁ@md@ﬁgﬁtg @eslpdnbee afd) irmah&lasaedsfem-
sacrificed,and the eens r ved. Next e s S _wer n a
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cent i gr ad@myprlegic/inBammatqyp pearyDseNag motie the syeRchypIdsesaisr Bssyn syramdipg
Optimal Gl bleR OF TP edadhpl (& dERATRO UBHehtSAKsthialFtdNedne nedroral app@sis GRjeband 10
1.tm cryosectllons wer e na%e.t%gou h, t,ﬂsg spl eens. The tissue sections were
stai ned wWY9Fuay gieprating e AT OBREHN A1 e (DAPI) (1 nvitrogen, Carlsbad, CA)
for nuclear staining and both the QDOT | abel ed MAPC and spl enoeytes were

vi sual i zefi03dil} hinfrimdhistecbamital magesod doppdotElial tibls fynotias, proteimerdydi. eyaluaisd eosi n

stai ni ng £8k Rlr Gt St (ﬂié]ﬁes Shnd SI}.Oldjcéudil!i\/Q)iinfﬁ@%_e&&EHali@ttkﬁsct(ﬁelﬁjpry alone
manuf acturer's protocol to evaluaté splenic architecture. In vitro.
Spl enocyt gontre] gpigpalso Addifienaliyythe yessels present appear smaller and more disorganized. Occludin

staining increased for both MAPC doses with elongation of the vasculature observed for the higher
dosage (10x10° MAPC/kg). Furthermore, repeat staining with the rats’ status post-splenectomy failed
to show a qualitative difference in occludin staining when compared to uninjured control animals.
This finding correlates well with the BBB permeability assay and further confirms the role of the
spleen in the systemic inflammatory and injury response leading to BBB breakdown. Analysis of the
cortical sections confirmed that the most significant changes in the cerebral microvasculature occur in

close proximity to the injury cavity edge.
Conclusions

[00232] The data show that TBI is associated with a reduction in splenic mass that correlates with
the release of CD8®" lymphocytes that is associated with increased BBB permeability. The
intravenous injection of MAPC preserves the BBB and splenic mass. Furthermore, the interaction
between transplanted MAPC and resident CD4" splenocytes leads to a global increase in IL-4 and IL-

10 production that is a potential modulator of the cerebral microvasculature.

{00233] A plausible hypothesized mechanism is that MAPC/splenocyte interactions generate anti-
inflammatory cytokines and alter the splenocyte efflux in a manner that changes the endogenous

cerebral inflammatory response. Overall, the data demonstrate that injected progenitor cells do not
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spl %ﬁcytﬁﬁn@qﬁdm\&, Madnse;salrdnﬁ@ﬂlatsuumgor(n&tﬁba@@a aﬁf&;@ﬁeuﬁﬂflk fﬁUit‘h&hd d”iaAslﬁIm rnéé ?t ed

ro medi.a was sur. usin w onetr say Ki
?I nvi trog‘&‘f’lsmc‘i’fﬂ}@’ﬁ)aﬂsed@%““gfhag ‘??ﬁ@‘f 15‘%1%9?%%2®8 ugg?ésted p)r/ot oco?/ was
followed. Briefly, spl enocyt es vere cuI tured for 72 hours as previously
descri bed in @repam i - b df Mo 2 jig concanavalin A at a density
of 7.5x105cel | s/ n. At th| S poi nt 20 rri\/l of EdU was added and allowed to
i ncubat e [bheyss)L Mhp@lﬁverel\@mned trb}ﬁ A@&Irsw e (@eveRsd) el whd Horddnhiuid R@rog@r UM i n

HYE MT( f:loe/T f‘°b€9;5%l?°éﬂ?‘?cg’?"r %&E"‘E HEE P@%?fp aﬂé\f%saﬁnd%dﬁg pﬂ%ﬂlﬂ%@%&? %%E‘t?ﬁ%‘?%q qc % ﬁegat ©

cel | s wer® avashedtiand 2k i0R edsini t ICeldoparaned aml dedydier vidakty ma\ive}rpen blue
per meabl i xci%st?% Uﬁm{;g?%@t AQp toxt%gzgzea QQ mgga&@r k@%@@&s uﬁg&é g@sgf ) RO@ViimeE Q ekt ktail"

provi ded manu urer was were wa
fol | owed etym hompeeiieevs orxtere oRieho kT were inpaigd @éopihaﬂéqi %‘“4]83855 s i to

anal yze DNA cﬁ@é?@r@'ﬁbsagéﬁcgﬁt%%lﬁgm#@k%C@?M @Xﬁ?qw/ll:g?c'[ﬁgef@@ P events
per anal ysis. Spl| enocy t§2 yt oki ne production

‘{34982441 After _culture

sti mul at eFFaGERAARINahiEer ad 2 HPEat desFoH tsH &%Sw&ed&ﬂ PHETERRE t8?§'n389’t°81?f° es 1L-4
and | L- 10anw&$s repoined PHS wblicl ynjdcli@wlony hraRkdighatas timgpant8D Cyt onetri e Bead Array
flex set (BD Biosciences, San Jose, CA) follow ng manufacturer's suggested

protocol. A BR ISR |Jads OWaS¥ERTEL&l containing the FCAP ArrayTM sof tware
was used to an‘a'byzg—tm?‘%ﬂ?%g“‘&‘.

[00236] Seventy two hours after CCI injury, the rats were anesthetized as described above, and 1

<

mL (4cc/kg) of 3% Evan’s blue dye in PBS was injected via direct cannulation of the right internal
jugular vein. The animals were allowed to recover for 60 minutes to allow for perfusion of the dye.
After this time, the animals were sacrificed via right atrial puncture and perfused with 4%
paraformaldehyde. Next, the animals were decapitated followed by brain extraction. The cerebellum

was dissected away from the rest of the cortical tissue. The brain was divided through the midline and
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Dat a Anal ysis 100245] Unl ess otherw se indicated, all values are
represented as nean SEM Val ues were conpared using anal ysis of variance
(ANOVA) wwolror/esas- hoc Tukey anal ysis. A p val ue of <OPO%/Usa&1103@d5t O
denote statistical significance. Exanple 2 Intravenous Cell Therapy for
Traumat i / raction
Wih Spl ehonaas e heS BhEsal U5n ol SHANGF EED LBl ke
1002461 Aprperizater iSipsaupnihnsrohaliemifpiee way allogad rtfr FJ}CE‘@H’ wefnl*shé i3 etfu&ht

nMeasur enNe®imaifde (PiMA AGIrAR) ghLOBISFNgH ra€ 56 dERRVBerSa@MoCallFRISr dYR A8tHcRM. 72

h ft t I fl t. d d
Y e T
addi ti on, (irt tiglicstp) @ iabsorbase was Sicgsnred &rele dm luying ﬁ;eé@tsaMaR wite MARC(Mdlkrelar esul t s

are preseﬁév&’c@kzhé‘ sﬁhrg!d.&; c%\)\aﬁﬁm%@!% ﬁ%{tbﬁ 1 b 1ty 1002471 The BBB
perneabi [Tty neasur us ng Var ue dye in both nornal
mce and mce after spl enectony. Fi gure 9 shows the mean of silibance
normal i z L derived from honogeni zed cortical tissue

derived fromthe hem sphere ipsilateral to the Ca injury. Normal m ce
W t hout sip#28miecleomy toddinra aldr Gl fnje it groups (aadesd, ACBBRrpdomp@l ihjutyy+ af t er

I njury thahosngapcikg, and CCI injury + 10x10° MAPC/kg) of both normal rats and rats after splenectomy
were sacrificed followed quickiy by decapitation. The brains were extracted and both hemispheres
(ipsilateral and contralateral to injury) were isolated. The tissue samples were then quickly placed
into pre-cooled 2-methylbutane for flash freezing. The samples were transferred to dry ice and stored

at -80 degrees centigrade until the tissue was sectioned.

[00238} Next the tissue samples were placed in Optimal Cutting Temperature compound (Sakura
Finetek, Torrance, CA) and 20 pm cryosections were made through the direct injury area. Direct
injury to the vascular architecture was evaluated via staining with an antibody for the tight junction
protein occludin (1:150 dilution, Invitrogen, Carlsbad, CA) and appropriate FITC conjugated
secondary antibody (1:200 dilution, Invitrogen, Carlsbad, CA). After all antibody staining, the tissue
sections were counterstained with 4’6-diamidino-2-phenylindole (DAPT) {(nvitrogen, Carlsbad, CA)

for nuclear staining and visualized with fluorescent microscopy.

Splenic immunohistochemistry

[00239] In order to track MAPC in vivo, 4 groups of normal rats (uninjured, CCI injury alone, CCI
injury + 2x10° MAPC/kg, and CCT injury + 10x10° MAPC/kg) underwent either sham injury or CCI
injury. Next, the two treatment groups received quantum dot per manufacturer's protocol (QDOT,
Qtracker cell labeling kit 525 and 800, Invitrogen, Inc., Carlsbad, CA) labeled MAPC injections 2 and
24 hours after CCI injury. Six hours after the second QDOT labeled MAPC dosage, the animals were
sacrificed and the spleens removed. Next, the spleens were placed on a fluorescent scanner (Odyssey
Imaging System, Licor Inc., Lincoln, NE) to localize QDOT labeled MAPC. After the scan was
completed, the tissue samples were then quickly placed into pre-cooled 2-methylbutane for flash

freezing, The samples were transferred to dry ice and stored at -80 degrees centigrade until use.

[00240] Next the tissue samples were placed in Optimal Cutting Temperature compound (Sakura

Finetek, Torrance, CA) and 10 um cryosections were made through the spleens. The tissue sections

44



reversed by the intravenous injection of MAPC. Normal mce w thout

spl enect ony show a significant increase in BBB perneability after injury
that i s rwoensed3dly the intravenous injection of MAPC Splrarsoeyiogs23s
Characteristic [002481 Splenocytes were isolated 72 hours after CCl injury
for char a&ér@ Eﬂaﬁé’é [ 4%&1&%% 9§>§en91)/1%d%%gbmé&4@v9}6%& %ers%ﬁ | eRr hikGear

percent age o enocytes wer e trend towards 1 ncreased

CD3+/ CD4- %%%@%6@&%}3 l%bfeie@ REABS 2o slenpeyirg Y56 msuqhﬁfdt Y (pgsesedt eat ed
m ce. [ 00z#éQkopfy. gw&@enilare Shawexylinaid dobie skidhg (Sigaehldsich, heps Laherdl) wad ood

wer e appr ox our.s in the ured mce treated with and
wi t hout Bégt%%' X’Fﬁ‘“gft?ﬁ‘ée”?f8éé‘{}g evalg%eiﬂ}fnigmg#%kt}]?i cant increase of the CD4+
l-cells in the peripheral blood at approxi mately 48 hours post injury in

m ce treated tide MAPC. [ 002501 Finally, Figures 12 and 13 show t he ef fect
of MAPC treatnent on the brain-derived and bl ood-derived M2: ML macrophage

rati o, respectl vel plenBeyid igMiboh eaithines f ect can be seen at 24 hours and 48
hours post-injury. Exanple 3 [002511 This exanple shows that human

mul ti pot §£4§’1 Long Tl oW stem el | ﬁa ¢ A5orfigS %{ &B?th‘&&&h %ﬁe%[?h with
i mmunonD ory e fec S, preven ? % enic contracti on, 8 H
f unct i onaheapusaeenesf\spleric HERCRY, e thfmfd@hs wére morsklizad esingta !@t@ blafiqy “taﬁlﬁ%wﬂh

parti cul %m%@apd;@% pMslasa o ?&lﬁcﬂﬁ%&e&ofﬁ%ﬁnm@ t:x%,he@ %@Hﬁe&édnﬂo&gﬂ@ 100
experi nment ?_I sol ated and tured under | ow ox hi gh serum cf?tndl tions).

These expdh filenTle ffliew SHBIH% frop e AlEr W éenfibv%% Snlg? s R HRTAgrently i
CﬁnSI der agioGghs 40(ish) fileh @MemEvel aﬁy ehdaiding aorﬁlédﬂm ﬁdsﬂi’tg Toht: Eplids &l&retcﬁmﬁﬁ@adlade a

t herapy t nhance recqver StEok

i mmnormd@P‘g% FO(’SE PO %ﬁ’ﬁ? ﬂ{ﬁ em% AR E w?rél s r%{ng he s m‘%% bl SPS@E"r? “n
stroke, nadwilygf retdfbéud Eel hptstbuffel (S@lag@nr&cwanuNe?snemcéhgmaﬁgqudm mpu,batbyn rel easi ng
| nf | anmat gy ¥ vk l@uﬂ&&u&ﬂﬁd tHergmrH\% ekl Washed WA DVPRLIDRSES alfd%nﬁlﬂgeﬂ%smg

experiments were tiStere cells woul d enhance recovery after stroke

by i mu noth%%fefpfa%r@wgfd rﬁé*éwa nT@ﬁ%‘eWOPW??IWFFerf@u‘F%‘em% gheelsp for f@bléysz Tﬂﬁﬂ% blakanpl e
shows t hadxcldil 8pidkcRytbsthilnaamb anyinCoty akioh&lENaN ges thoh elfowyli o ckSih @ foe 71 S

adm ni st edlntheaj o e Speci fi t eexaﬁgd ,shows
that the PBFS- ‘Frﬁr? r@b{?yl%goﬁ{lﬁr{"egp%i B S HE %%ifo g RRYAe t;ﬂe serum
af ter st rokepactinbhat! |&drhinillst stedptoomciotn RVMI} stitukared with § iz Fencantaliy Ar educes
both 1L-6 and 1L-113 at three days after treatnent. The exanples al so show

that the anti gpRid-A0MRIREN-6M OKine 1L-10 increases in serumafter stroke
and that MultiStere treatnent significantly increases the |evel of IL-10

three day[%ﬂzagit elrhe Es%gt%é gg&%éytes were analyzed with flow cytometry (LSR II, BD Biosciences, San
Jose, CA) to determine the monocyte, neutrophil, and T-cell populations. Monocytes and neutrophils
were measured using antibodies to CD200 (Abcam, Cambridge, MA) and CD11b/CD18 (Abcam,
Cambridge, MA), respectively. The splenccyte T-cell populations were labeled using CD3, CD4, and

ered

CD8 antibodies (Abcam, Cambridge, MA). All staining was completed in accordance with
manufacturer's suggested protocol. Of note, the T-cell populations of interest were CD3"/CD4" and
CD3"/CD8". There were 10,000 events for each gated cell population.

Proliferation assay

[00243] The percentage of CD4" splenocytes actively proliferating (S phase) after culture in
stimulated growth media was measured using Click-iT™ EdU Flow Cytometry Assay Kit (Invitrogen,
Carlsbad, CA). The manufacturer’s suggested protocol was followed. Briefly, splenocytes were
cultured for 72 hours as previously described in growth media stimulated with 2 pug concanavalin A at
a density of 7.5x10° cells/mL. At this point 20 mM of EdU was added and allowed to incubate for |
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1002531 The Exanples show (in Figures 16-22) that Multi Sten(r) cells
provide an inproved clinical outcone in the stroke nodel. WHAT IS CLAI MED
IS 1. Avoevhod3fior treating inflammtion in a subject Pairtus2@an/osepury, the
met hod conprising selecting cells that have a desired potency for (1)

preser v! iuSPLENL B TORS A0, A0ch W wiBle LAGL SeBLA% il SBSFUbecocry

prollferatlon 'n I ncreasi n

i ncr easi ndpicdagenddpc. ﬁm@legﬁ’ Cﬁlwi@déﬁﬁd‘) gafethe T- %bpﬂﬂéﬁilpeafsmtﬁ‘gﬂl Afig 38 pdis I L- |
p, (6) ”D&'ltﬂcagah&gthge&ﬁ QRRAGhe@ &ld 4 WY BRstoRELIRLE t @ik Bete bliRedbBlids havi ng

t he de5|red ten tot e _su erap utically

ef fective™ 7@%8 %fhg%ﬂteﬁ?é@éti %n?oc%?a‘?fﬁ‘i“%\qg’y([i BT 2 he
subj ect, édb@t cmtalt)s t}hmemgwemnméﬂ)foy@micby mmddlgmmmmmeasdmm Cebyce4ds- one or
more of ogldf § aﬁ e A cén‘? loeell Btk G %is a%@!éotfé teJ ?6 &)‘E}te'vé}ﬁs e}' nt 0
cell types o St two of dc%em al’, ectodernai, oder

| ayers. @alys. met hod for constructl ng a ceI | bank, sai d net hod conpri SI ng
selecting cells that have a desired potency for (1) preserving splenic nass
in an injury, splockBensasiphgugphenocyte proliferation in the spleen, (3)

i ncreasing CD4+ and CDS 1-cells, (4) increasing one or nore of IL-10 and
IL-4, (5)ea 1l-6..and/ or '

activati o ﬁ‘f]d‘?fgfé Cg‘tn il Stlmgl {e‘g (())Fvlhln d?ahgl(o@ 1 lhéa%tﬂg ﬂgr%%ggﬁtpﬁ% ration
to a subj Iéc‘ft and thhd0 cve:t t\gmtfeﬁ tng flnw nytemwmg c} BDt@VtorgemrrB@éIArey tihaset Br ess

one or nD]ﬁi@chflceQOéaﬂ Jo§eetﬁ'??5lf6§%g &ﬁ?&fakturepf 5 g?&‘ste@ ]ﬁ‘&gt!opr Aap gid enantiate
into cell types of [ east two,of endodermal, ectodernal, and nesoder nal

germ | aye"ryg’meteBCO“WnWét‘hﬁg@Af’ Srradr syeres s vest i, andge QUi ATy conpri si ng
selecting cells that have a desired potency for (1) preserving splenic nass
in an injDatyAnafy@F i ncreasi ng spl enocyte proliferation in the spleen, (3)

i ncreasing C4' and CD8+ T-cells, (4) increasing one or nore of IL-10 and

IL-4, (5) Gﬁlﬁgf e@rﬁés@%th'exlwts@ ﬁ&l&%é&r all baihek3are (ElesdiRd Ul 3hdaR G BB QRDNATRere
activation; and exposing the cells to an agent to assess the effect_ of the

agent on YHBrhysineapalss of Nyiapgs (ASOVA) afth é@?st-@% Tukey gpplysi. h‘bp &dye & B8y ng

non- enbr yeRiuesd d@Aotf &fitftiGbdidnickitat express one or nore of oct4, tel onerase,
rex-1, or rox-1 and/or can differentiate into cell types of at |east two of
endoder mal , ectodennal, and nesoderppl ey m | ayers. 4. A nethod for

nodul ati ng macr ophage actl vation in an'itnjured subject, the method

conpri sing sel ecting cells that have 2 desi red potency for (1) preserw ng
spl eni ¢ nas! tiayengys Gelh Therap: fg ain Injus exthe Blaod{Brain, Be i
spleen, (3) incr eaﬁtbﬂa&oﬁ;mﬁtsalaﬁbc@%ﬁai&oﬁ@mr®m ﬁ@rammgm@a@u g one or nore of
I L-10 and 1L-4, (5) decreasing IL-6 and/or IL-1 p, (6) nodul ating
rracrophag§ @& a\ééatl on; and adm nistering the cells having the desired

pot ency f (6) to the subject in a therapeutically effective anount
and for a tinme sufficient to achieve a therapeutic result, the ceIIs bei ng
non- enbr yi9PA4E] A C5& intirperorsal mres Wi gacaliced GHIG subseqrgMtanefiraRepiof splsniprer ase,
rex-1, orwéigx- ﬂ;gaad/sms eehicthdst eRied A& Wulsnh@ c6lbd ifjypes sighifigdnt deelagst two of

endodennal , ect od oder erm

ot abi | SnPESS e e I bgRE e T otn LR Sapimt B wlilR PRt Aol vi ng
nacr ophageldiibn, ivBplpGt ands 2at proserved beinjredon o MAGEP The remgts @i )presgticlit Fighe ng a
baseline {n the subject for any of the follow ng nmeasurements: (1) splenic
mass, (2) CD4 |ynphocytes, (3) CD8 | ynphocytes,

Blood/Brain Barrier Permeability

[00247F The BBB permeability measurement was completed using Evan’s blue dye in both normal
mice and mice after splenectomy. Figure 9 shows the mean of silibance normalized to tissue weight
derived from homogenized cortical tissue derived from the hemisphere ipsilateral to the CCI injury.

Normal mice without splenectomy show a significant increase in BBB permeability after injury that is
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(4) 1L-10, (5) IL-4, (6) M nacrophages, (7) M macrophages, (8) 1L-6, (9)
I L-113, and (10) T-reqgulatory cells, admnistering cells in an anmount and
for a timeoxofifi4ailent to allow the cells to interact w PRTUS21dABG235

spl enocytes in the spleen, assaying the subject for one or nore of (1) -

(10), wheLgidy bhane %Julaefen&mh}earoﬁ AN PE. Stﬁ&ﬁﬂl A8 vmmegyw&myc sHBQna germ
cells that express one_or nore of oct4, telonmerase, rex-1 or fox: nd/ or

can dif f eteBiicanafarerss BRI permesbiity affer jury aiis reviReddy ﬂéﬁrfa‘f?daﬁoﬁﬁawwé’et‘) dennal ,
and nesodgapal germlayers. 6. A nethod for determning a therapeutically
effective anount of cells adm nistered to a subject, the cells being

non- enbryﬁpeln& ggﬁagggm gcells that express one or nore of oct4, telonerase,
rex-1, or or can differentiate into cell types of at |east two
of endoder mal , ectodermal, or nesoder nal ermlaé rb‘i% t he et hod ({,orrpr|3| ng

(1) assed8¥AY cwisnesytendiers isolated G hBie REFKETSs MU & TERYFIFES 1SHEITR ng (1)
a factor o@@&é@t adglwloaﬁﬂmsaﬁeqﬁrcemgé@p&p&g@teg hatBvesdD B OD4TN Avtevidtowaidsl/ or  ( 2)

th mb t f '
sploni ¢ gt B EHR S ETHERIRERE ot e i B b s R Bhed s <21 367 )

1L-6, and (9) 1L-113, follow ng adm nistration of the cells to the subject.
7. A et H8eP4PlorFigym | irshowsrilgat sher Gt @-cells inaeripheraltblogd wers spRipximetly cqRb¥ by in a

subj ect WigtR ifRe irﬁuréawwe &éaf%d Rk H:Qﬂm%ﬁf%km nﬂw 82 SRR sHBvs e Ficsht
i nvol venent by neasur.i l.eni ¢ _nmass

ere s .S
decr eased RISt RY | %gﬂllf H’et%‘é B‘Fripger'ﬂjﬂoﬁgFb‘i??@xmte{?éh‘&chﬁmf RESt JUH r‘ﬂ T{%r ed
cel | s i ntepeetvitywislRCcspl enocytes in the subject's spleen. 8. A nethod to
determne the use of stemcell therapy in a subject with an injury, the

met hod CO[?M Fqlgalllg %.ﬁ'ésalb %@93 %lvecﬁ'é ehwm&hnénpoﬁ e bﬁ%deﬁ@éd aﬁ@d

where th I nvol venent, admnistrating the cel

net hod ofbl@ldaiﬁmﬁeé M%‘éi EiRPToPhAFCTALY, FRSPOStiVely- o plgificany qﬁi?%%h%mn ata?dr*ﬁPW? stering
the cel | syl At FRWSRQHSLY. 10. The nethod of any of clains 1 and 4-8 in
which the cells are adm ni stered |ntravenously 11 .The nethod of any of
clains 1 and 4-6 in V\:thhthEIl’lle’%x sstroke 12. The nmet hod of cl ai m4,
in which the adm nistered cells are awpoegenel C.

{60251] This example shows that human multipotential bone marrow stem cells as described herein
exert immunomodulatory effects, prevent splenic contraction, and enhance functional recovery in a
rodent model of ischemic stroke. In this particular example, MultiStem® cells were used for
conducting the experiment (isolated and cultured under low oxygen, high serum conditions). These
experiments were done against the following background considerations: (1) stem cells offer a
promising direction to provide a therapy to enhance recovery from a stroke; (2) major mechanism is
immunomodulation; and (3) there is an emerging role for the spleen in stroke, namely, that it actively
contributes to ongoing injury by releasing inflammatory cytokines and immune cells. The hypotheses
for these experiments were that MultiStem® cells would enhance recovery after stroke by

immunomodulatory mechanisms involving the spleen.

[00252] This example shows that there are inflammatory cytokine changes when MultiStem® is
administered in the animal stroke model. Specifically, the example shows that the pro-inflammatory
cytokines IL-6 and IL-1B increase in the serum after stroke and that administration of MultiStern®
significantly reduces both IL-6 and IL-1§ at three days after treatment. The examples also show that
the anti-inflammatory cytokine IL-10 increases in serum after stroke and that MultiStem® treatment

significantly increases the level of IL.-10 three days after treatment,
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13. The method of any of clainms 1 and 4-6, in which the adm nistered cells
i ncrease neuroprotective and/ or decrease neurotoxic activation of

macr ophagwe.201114341Fhe net hod of clainms 1 and 4-8, in whiPCh/ush@198dpect i s
human. 15. The nethod of clainms 1 and 4-8, in which the injury selected
fromthe (802 ?ﬁp THe %?z{n?ptlés @l%wo(fm A8 6@5?!11& m&ﬁm&nm@ﬂdﬂr&h&% 1xhﬁ}oved clinical

car di ovascu nyocard infarction; central nervous system
injury, ém§°m°§ﬂﬁékﬁmnﬁﬂﬂ1pheral vascul ar di sease; pul nonary, e.g., asthma,
ARDS; autoi mmune, e.g., rheumatoid arthritis, multiple sclerosis, |upus,
scl erodoma; psoriasis; gastrointestinal, e.g., graft- versus-host-di sease,
Crohn's di sease, diabetes, ulcerative colitis, acute and chronic
transplantation rejection, dermatitis, colitis, alveolitis, bronchiolitis
obliterans, ileitis, pancreatitis, glonerulonephritis, uveitis, arthritis,
hepatitis, enteritis, ischemc stroke, nultiple sclerosis, Al zheiner's

D sease, ALS, Parkinson's Di sease, hypoxic-ischernia, neonatal hypoxic
ischema, and traunmatic brain or spinal cord injury. 16. The method of
claim5 wherein the condition is stroke and the neasurenent is one or nore
of IL-10, 1L-4, IL-6, and IL-I 13.
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WHAT IS CLAIMED IS:

1. A method for treating inflammation in a subject with an injury, the method comprising
selecting cells that have a desired potency for (1) preserving splenic mass in an injury, (2) increasing
splenocyte proliferation in the spleen, (3) increasing CD4" and CD8™ T-cells, (4) increasing one or
more of TL-10 and IL-4, (5) decreasing IL-6 and/or IL-1B, (6) modulating macrophage activation; and
administering the cells having the desired potency for (1) — (6) to the subject in a therapeutically
effective amount and for a time sufficient to achieve (1) — (6) in the subject, the cells being non-
embryonic, non-germ cells that express one or more of octd, telomerase, rex-1, or rox-1 and/or can

differentiate into cell types of at least two of endodermal, ectodermal, and mesodermal germ layers.

2, A method for constructing a cell bank, said method comprising selecting cells that have a
desired potency for (1) preserving splenic mass in an injury, (2) increasing splenocyte proliferation in
the spleen, (3) increasing CD4” and CD8" T-cells, (4) increasing one or more of IL-10 and IL-4, (5)
decreasing IL-6 and/or IL-1B, (6) modulating macrophage activation; and expanding and storing the
cells for future administration to a subject, the cells being non-embryonic, non-germ cells that express
one or more of octd, telomerase, rex-1, or rox-1 and/or can differentiate into cell types of at least two

of endodermal, ectodermal, and mesodermal germ layers.

3. A method for drug discovery, said method comprising selecting cells that have a desired
potency for (1) preserving splenic mass in an injury, (2) increasing splenocyte proliferation in the
spleen, (3) increasing CD4" and CD8" T-cells, (4) increasing one or more of IL-10 and IL-4, (5)
decreasing IL-6 and/or IL-1B, (6) modulating macrophage activation; and exposing the cells to an
agent to assess the effect of the agent on the ability of the cells to effect (1) — (6), the cells being non-
embryonic, non-germ cells that express one or more of oct4, telomerase, rex-1, or rox-1 and/or can

differentiate into cell types of at least two of endodermal, ectodermal, and mesodermal germ layers.

4, A method for modulating macrophage activation in an injured subject, the method comprising
selecting cells that have a desired potency for (1) preserving splenic mass in an injury, (2) increasing
splenocyte proliferation in the spleen, (3) increasing CD4™ and CD8" T-cells, (4) increasing one or
more of IL-10 and IL-4, (5) decreasing IL-6 and/or IL-1B, (6) modulating macrophage activation; and
administering the cells having the desired potency for (1} — (6) to the subject in a therapeutically
effective amount and for a time sufficient to achieve a therapeutic result, the cells being non-
embryonic, non-germ cells that express one or more of oct4, telomerase, rex-1, or rox-1 and/or can

differentiate into cell types of at least two of endodermal, ectodermal, and mesodermal germ layers.

5. A method for establishing a therapeutic regimen in a subject with a condition involving
macrophage M1:M2 polarization, the method comprising (1) establishing a baseline in the subject for

any of the following measurements: (1) splenic mass, (2) CD4" lymphocytes, (3) CD8" lymphocytes,
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(4) IL-10, (5) IL-4, (6) M1 macrophages, (7) M2 macrophages, (8) IL-6, (9) IL-1B, and (10)
T-regulatory cells, administering cells in an amount and for a time sufficient to allow the cells to
interact with resident splenocytes in the spleen, assaying the subject for one or more of (1) — (10),
wherein the cells that are administered are non-embryonic non-germ cells that express one or more of
octd, telomerase, rex-1 or rox-1 and/or can differentiate into cell type of at least two of endodermal,

ectodermal, and mesodermal germ layers.

6. A method for determining a therapeutically effective amount of cells administered to a
subject, the cells being non-embryonic non-germ cells that express one or more of octd, 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 (1) assessing one or more in vivo biomarkers, the
biomarkers including (1) a factor secreted by activated macrophages in a subject in vive, and/or (2)
the numbers of activated macrophages in the circulation of the subject, (3) splenic mass, (4) CD4" T-
cells, (5) CD8* T-cells, (6) IL-4, (7) IL-10, (8) I1-6, and () IL-1p, following administration of the

cells to the subject.

7. A method for optimizing a route of administration for cell therapy in a subject with an injury,
the method comprising, ascertaining splenic involvement by measuring splenic mass, and, where
splenic mass is decreased, administering the cells by a route in which the administered cells interact

with splenocytes in the subject’s spleen.

8. A method to determine the use of stem cell therapy in a subject with an injury, the method
comprising ascertaining splenic involvement in the subject and, where there is splenic involvement,

administrating the cells.

9. The method of claim 8 wherein, when there is splenic involvement, administering the cells
intravenously.
10. The method of any of claims 1 and 4-8 in which the cells are administered intravenously.

11 The method of any of claims 1 and 4-6 in which the injury is stroke.
12. The method of claim 4, in which the administered cells are allogeneic.

13. The method of any of claims 1 and 4-6, in which the administered cells increase

neuroprotective and/or decrease neurotoxic activation of macrophages.
14, The method of claims 1 and 4-8, in which the subject is human.

15, The method of claims 1 and 4-8, in which the injury selected from the group consisting of
acute and chronic conditions in cardiovascular, e.g., acute myocardial infarction; central nervous
system injury, e.g., stroke; peripheral vascular disease; pulmonary, e.g., asthma, ARDS; autoimmune,

e.g., theumatoid arthritis, multiple sclerosis, lupus, sclerodoma; psoriasis; gastrointestinal, e.g., graft-
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versus-host-disease, Crohn’s disease, diabetes, ulcerative colitis, acute and chronic transplantation
rejection, dermatitis, colitis, alveolitis, bronchiolitis  obliterans, ileitis, pancreatitis,
glomerulonephritis, uveitis, arthritis, hepatitis, enteritis, ischemic stroke, multiple sclerosis,
Alzheimer’s Disease, ALS, Parkinson’s Disease, hypoxic-ischemia, neonatal hypoxic ischemia, and

traumatic brain or spinal cord injury.

16. The method of claim 5 wherein the condition is stroke and the measurement is one or more of IL-
10, 1L-4, 1L-6, and IL-1f.
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