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WD 2008/ 156728 PCT/ US2008/ 007488 Treat nent of
Di seases and Di sorders Using Sel f-Renew ng Col ony
wohesghiseasCel | s 5 Cul tured and Expanded I n Vit per/ukBo0s/007488
Background O The Invention The present invention
rel ates generally to the generation and use of in
vitro cultured self- 15 renew ng col ony form ng
somatic cells (CFSC), and conpositions produced by
such cells, for the treatnment of a variety of
di seases and disorders. One exanple of such CF-SC are
dorgptment afdHseasercanth Pisonders isiegiSelhRenewingCplony Forming Cells
(hABM SC). The pr eSulurédandhExpandgdstn Vistoat es t o
mani pul ati on of CF-SC cell popul ations during
cultivation to nodulate (i.e., up- or down-regul ate)
production of various soluble or secreted conpositions
20 produced by in vitro cultured and expanded
self-renewi ng colony formng cells. The field of the
invention also relates to cell-based and
ti ssue-engi neering therapies; particularly, nethods
of using and/or adm nistering CF-SC, or conpositions
produced by such cells, including admnistration via
i ncorporation in, or mxture wth, pharmaceutically
acceptable carriers (such as a pharmaceutically
acceptabl e solution or a transient, permanent, 25 or
bi odegr adabl e nat Mackgraud ogzbeanmmp. es There are
The p%&%n{%lv% Cf)‘ifi‘él&?? ﬁﬂergﬁy g tﬂ: %né%?ti’oq}d ail(P %E@gvk N v'it% cultured self-
I Ssue

renew\Mg @ﬂortyiﬁ)rmug sdintatieljetis (d:F-Sd),Saﬁdt&)nﬁpdsaidn@ pﬂiduaéwll‘)ya Euch cells, for
cosnetlc restoration of da naged tissue. These ce

the trephmgnf fi vaRsty Ghtditsagesi and) ders erf) ©@ng PX%E)‘Fé’ééH%@F -SC are adult
humm%snﬁn ﬁ\lvngiﬂ]lvéd LSnAtRPLAS | tissue by

est ong-term engra tnen ; and 2) Supply
The piaseghineentibaatsorglates lt!smanfputmaith)f &dSCenl poptlntos during cultivation

to mo {ng%g(z%gﬂgyorc ghl/n? re%gk’xﬂfamr(g tiolpno 3%};1&{%)9@ grtoslre(r:rr%lte compositions
produf;&ﬂsp{nswﬁs Chveee dn@Ex s s@ Aréd¥wifd dofonyNokfifigtcells.

| ong-term engraftment. The present 1 nvention rel ates .
The figdddust th¢ ipwértionaslsd tdietpapipesellnbasq:duand élsylilmglgmeermg therapies;
icul ar.

particp R SRS & bying RO ARt Bt b Sisgrs Hraduced by such

cells, Dﬁl@lﬁdﬁtgd abf{ndi@aZﬁQS/vi&GE&ﬁpcﬂﬁﬂ'éﬂJSﬂoQﬁ/ HES widl, | phariAceutically
the treatnent of various di seases and di sorders;

accepishle fasniera {pueht s Bharmaseusically cceptable selpiipmheiya S@nsipth permanent,

OI'bIOhiB%paﬁcﬁ)qleﬁl%ir[ renevval capability (such as, for exanple,
neur ol ogi cal“and cardiac tissues and organs).

Celell-Bmmed @hérnpieapeut i ¢ options in nanaging and

treating tissye damage al resent .t he possi bilit
There; 3¢ tyeMapr LBHETOHLH n%weﬂifnage@e fapicselP| %Jana@aewd ofeat chronic and
acute El%ﬁ%aﬁﬁgg 1r9@/§1icﬁ'tﬁ‘e Qgéfﬁl‘i‘toﬁﬁ@ﬁv@ﬁ%e ﬁin%ﬁgﬂﬂ%@g{aéosni&% restoration

aut ol ogous cells involves the follow ng factors or
of daxpage;ﬂrmssge s TheRaté¢lbhased gherapy dphions, mclude 1) Cell Replacement - Use of

cells to replace damaged tissue by establishing long-term engraftment; and 2) Supply Trophic

Factors - Use of cells and compositions produced by cells (e.g., growth factors) to stimulate
endogenous repair mechanisms through release of factors delivered or produced by cells
without long-term engraftment.

The present invention relates to use of cell based therapies without relying on long-term cell

engraftment. In particular, the invention relates to use of cells, and compositions produced by
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Requi res manufacture of cell product on a
patient-by-patient basis; Variability in the

woi2ésnisetzg, purity and potency of cell product pcangdaook@or4ss
Lag tinme betmeen clinical decision to treat and

cells, f}hﬁfe t?el?i'trln%:ﬁtycf Ol afiGld ﬁlséégfa? Lﬁ@ﬁﬁ%&w‘ aﬁlc‘ﬁ a‘}%{;@é hlvolvmg tissues

genel c cells 1nvo ves P
and orfgand Witk 11m1terlae}f¥reﬁm£ :capdbilitgT(such a3£foprRampplef yel(rbloglcal and cardiac
donor is_not the patient); Ri sk associated with

tissueqi NGRS abi lity; Miltiple patients treatable per

Cell- bg?e‘?luﬁ@?& 088 Babrd iff mﬁﬁiél rpduga IH%SUSSIUE C&a%?a%% so present the
consi st cy of identity, |ty and potency o

posmbplntgr(funms,e czfradtolog(’me 10e aB%i:nbmg:etls nBadhedftbese have nertah advantages and

. _.decis at and..avail abi| i of pro
aisadVeffoess dduet IR GRS EvabEs o pliawinerigrfi datimsiers:
| npgﬂléﬂtmhgggn&i al l ogeneic cells. However, it would
al so be equal ly possible to performthese sane
t ¢ Baqureastsanyéiatgre aficoll prpdust om@pat@nt-bwp@ga pasisid

¢ SRR R e ERG PRAT B o BB SE R et iR, ' "

CeDhglfiRDetwéth @napiecidibn 0 1eéat hhd BvailabllitR BFcdIRTEr @Ardplant.
known to repair thenselves after injur However, a

In contrgptpthe use of allegentisesllyinyolyes thefelowmetfAetorsaipagameters:

ng cord),
peﬁégﬁ‘feﬁ?‘%t“ﬁ?a&ﬁégsys é)%whgah(gqﬁee%ﬁghgdver sely affect
huRmm&mhﬁﬁﬂﬂS@Hﬁﬁothwﬁﬁbﬂﬂ?IClt of regenerative

ity. in the ffect ed tissues. These conditions and

Hlplreationtiieatible pqraqlan@ia&&m:%batglppﬁaﬁll RIS nj ury,
a
d.“%"%%iag&h Y SRR Pan A pBlonc BF LIRS, and.
br Bepreasedlag timertaiween ohinrcs) dﬁzﬁmrytoDrQae amiaavahkabﬂmy of cell product.

The ]ﬁ;lﬁ%ggflg?eé]l 1§)}l{ﬁh ?S:s[ Icfaoalmqa.nn e?tt; \éﬁpga%nrt fai l Y a111rs]e of allogeneic cells.

Howe®ér, lvatil€ flso bRleqBXAPéRibld oS5t Ryt tMeJe%Hr% tRAtrh&Rs using autologous
pr evention of further damage or injury rather 30 than

cells. r epl acenent or repair of the damaged tissue (e.g.,
?y ongi_%s | (gells cardi ac nuscle); include
t réatt ﬁ{ mffﬁké&ogenous steroi ds and synthetlc

The rogotefativt oldntiah JF roRetemmt tissaks G YIGS mandhslidmavedy 86y bB&h known for
degrees of success which nmay depend on the continued

centula%nfcm exepmplg Bysues like, skin apd honel ags knopyit feerapair dhemgselves after injury.
HoweV\Q %%%%??}%%@ng gf%éJ%cPQ%/er%Z%%eF (%ntr%i( ﬁmloﬁs s§£eel"n (i.e., brain and

ty o
spmall mrd)r ipesipherh nbi'veus ewanﬁl mgi heas edvermlpla\ffelg hﬁmmi)d bb@use of the

deficit 9@%2%{&%%%{1)&21@&@ ne?%pﬁgrtﬁfaﬁsa;%ﬁ%gfcgggl?%%%eu dlseases include,
for eﬂﬁ‘rﬁﬂ@ i@l Qrd GHAIrY, MAPStrSPHiO AhteraP sBletJUM{ALE)Y,  Parkinson ds disease,

hysically stabilizing the spine through surgical an
strokmdﬁurstuxggnﬁakhspam guhwneica i ynjurghi bnatn gmbise Fabry Disease, heart
resp nse eroi d

discasggy @R oRamEeH 3T R Garerai e gial VRS b Clticglomanagemen

strategl8Q1fby @M1y, &Ry %&1@ anethad pt&ehiioid of FHBTHERd8ma@Or injury rather
one of the prlnC|pIe features of aging in a

than rgplgeqiasmd or gepasr oftheydamageddissyrc(agli neprons, glial cells, cardiac muscle);

include treatment with exogenous steroids and synthetic, non-cellular pharmaceutical drugs;
and have varying degrees of success which may depend on the continued administration of the

steroid or synthetic drug.
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t hose of skin, bone, eye, brain, liver, kidney, heart,
vascul ature, nuscle, et cetera. Furt hernore, the

wo2bsszaeps! i mted regenerative capacity of cerpairns2008/0074ss
tissues of the body is known 10 to decline with age,

s
For efan%ﬁ%%{ll Ilaj rﬁgzogl%?m%pg%'\c}er S Co%o?n r%%g? IJ' wauﬂjlégl)sﬁ{th the remaining
cases im@l¥ing Somplkte dranection edfofhe Npival icofd. AV @terd nHerapéraiet irytments for
met hods of  treatnent for, diseases, and conditions, in
spinalpggrelj @MrIHCWQGr@Po@rﬁw}tloanaf addiiope! spigglased smm by physically
e |
Stablh%rglgt{] %%?ég Stfliitg)g % &%I %I%d,: gggeHg%lﬁ r#rgccﬂfﬁ??st %nd 1nrl]11b1t1ng the
inflanrmnatotylresponsawith sdamommlttheraply narily have a limt ed
.Jong-termsel f-renewal abilit wever, the
Additigga i ABHIE f i MaF ASERDEHOBROBEY BineBE GHopomER discase affecting
| i 1
mamn%]@ %&’:0%9 togﬁfespﬁ‘g%fb?&ggeﬁg?é% %*naog?ﬁg% ayde%fanée%hft?%?%g Iﬁt%?; 1486 including
those ndt hbuhs bae, enyieariaimg, livesj rkidnayi nigartor vagewletuae,i myiseled et cetera.

Furtne?u . (5 ARSpE il et B BBy CrefibOg S LhRgy is known

to declihe YAHLIR] ngssu@%a@fenﬁﬁiel andSepale AeRRarlisins & hlmbstev@Rflitiddie decline
known as plasma. The cellular constituents are: red

Overtmms%@ﬂhfg. (erythrocytes), which carry respiratory
Thus, Hr€ ?ﬁ £ e%d% \égvélct)p hé\é, i;ri)?o&e%! and e?f%g esl%e{hﬁﬁ%/ oﬁ@@agl%leﬁlt for diseases
enbgl obin (an ~Tronh-contal ni ng protein a i hds
and condigens, im phftieuladngfirslogichlr a1 pa8ias dideated dridSsdterelatddl degenerative
t he body), 25 white blood cells (Ileukocytes), which
°°nd1‘F<P’§H{1hHF’§B§ase and pl atelets (thronbocytes), cell
7 H% ich play an inportant part in the clotting
OF%Q tto)feo)gg Medical terns related to blood often
Hemalpgiaticvdellb it Eanhealtrhy lhmmmt or o‘(hBEmdrtaHai‘Ddo ant ottamardy draye a limited
fromthe G “hai ma" for " Bl ood. cel | s

long-tgrm, SElSER Chorh. AR Yiar Ph&mot?mlai%%rr GAELOPRs I05yof blood (or

need &ﬁ%l@ﬁire&sﬁﬁpleﬁi&@ﬂ APy DfHiSod) RBFdHRA \bﬁh th‘ﬁﬁteﬁ@uﬁﬁﬁ‘es of donor
l'iver. Healthy erythrocytes have a 30 plasm

bloodhamtﬁﬂs tifag magfthddaOfod epbartsaigy meaintaeyngra ggpstatmgtned dldgd supplies in

new erythrocytes created by the process
vitro ad?aﬂg?rg?sbrﬁ% Yesis. Blood transfusion is the most cormon

Bloodtib @hagiyibpecialize@ cREuIMiMOGhsué EorlsSsting b kéwerRymds Qﬁ’@eﬂi éiﬁbended in
human donors. As there are different bl ood types,

a fluid megyanpkyn serlgnpcthesibdy @oyagents ares et blopd ﬁellff (erythrocytes)
t |
wich 0] ASBEAGE) sREC 984 IR F3H30 SBIFT R RRTLLY Ebd@amosioin an

iron-cbﬁtatrﬁ@ﬁxfouﬁﬁ that Almmwgm1Me hres dind araasoranidto tissues 1n the body),
quat e supplies of .red bloqod cells, fqor transfusj

white] Blogd edimRaRL e Feit g bl dlFerabocytes), cell
fragmé?t% Qﬁtﬂél{‘gia g@gﬁgffnspa?t nage clfind'6#the b} W&ﬁgl %Hﬂs related to

ectiv I ncreasi ng the ava|
bloodroétbndiezgudwubl Hem@aorthemmatevodE haeowi ded haemmatos) from the Greek word

it b oad 33 360 ek S b s SSHHGIRY poffocess caa
hemat?sJ?l?&elﬁf lBldbgPé;:lll'lé gﬁvgég&s&wwme Qpleérk bid WosNdgealth) RERNALStes have a
u y aval

plasma half-life of 120 days before they are systematically replaced by new erythrocytes

created by the process of hematopoiesis. Blood transfusion is the most common therapeutic

use of blood. It is usually obtained from human donors. As there are different blood types, and
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a nunmber of different treatnents for wounds of the
skin such as epidermal replacenent 10 products,

wodesgmb7sepl acenent products, artificial skinppraddais®o748s
and wound dressings. Exanples of sone of these are

oo AR L SPGB lsppcin s done

ascert{ipahe §oTRecCo/pP is trﬁwﬁv’eddge MA) is conposed of
aut ol ogous, epi dermal, cells skin_grown from biopsy

A shogtags oft qsmorm g dpadeauaie sERplicST ofpisdnklood £511%é9r| @ansfuswn is a
er t
com BB e B RLS) ACBRI UL o mecd for o
impromdwaricheﬁfwti@e mdt&i€l MfTivtre@ahgd Treaavalldii]ityShiedetlibddat] ceBls s this would
toIo ous

prov1cgrﬂ lag%grd %‘Eng{] &g@{n’lpaf S omen t}tez-}fI élgg 9 age %Fq.qsblood cell supplies.

ukgsrs and other non- heal i ng wounds. MYSKI NTM
contains living cells expanded fromthe tissue of .
The piesefitunciméibn pelates it gart (MBIAIMNEIN of skiprweusis.a Thergere ofrrently available

o morf it SRS ess PG il PE o STHE % gl gpplacement

produé?tgI |(§r1h£lt PeplA@n¥RY NFkowh @S, € aftiTRYal siAN produtisatadd wound dressings.
heal i ng SKI'NTM uses a nedi cal grade silicone

Exarnglgggfq;m@oftay@(ar@ gessuippdbriefbebelowde| i very, wound

c te managenent. According to
%é%ﬁgﬁﬁlfg%?uc%e"}egy\g;%&M (Mbdex Therapeutics Ltd,
Accorﬂﬁigaa nhemaiifattasr] BAIOEL™Y Genzghé Qogy 00smbiddghe MA) is composed of
in equivalent that is grown directly fromstem and

autolo@%s eridesal cells sk g@“@e’firw SISy @frph%ﬁms Wk slin dpy Eeatment of burns.
Cells He%‘&k%h'\ﬁiﬁ rrfoﬂs@fe@%zl—l— mbﬁb ?éé?l % Ca o%cgféce%d%hﬂ&

manut act ur er
Accorﬂlﬂgt m ethEunmprfadIum’br, MESIKIN &y €CelBPraf NLTDUrSHeéfileld, S1 4DP United

[tured eli al toraft Sus si on
Kingdopts Aot oy Blouti iR bsiune 1o 167 Hepimet: pf Byntasicers and
other %oﬁﬂ)@hl%%e RiodBadTRIME8KENT™ RbRERIsEI iR deNd e%?&hde@pﬁrbrﬁ‘ th€ tissue of
scar quality. 30 Dernmal Repl acenent Products According

inleldmltmentanMﬁé%KmTé’f compfigesRARYeDeof ketatiRegdee (epidaymal cells) on an
Iate ntera Li f eSci.ences rporation ,
acvangf L PoiZingr GO KB ar Fochl s B PR RERIRdn g woung where they
can ifiRdte Hkhlihg. NEPEREET™e Okes T hRdRer pralle SBRbLAE SuBfrhtel 18y&Ttol siipport cell
made of a porous matrix of fibers of cross-linked -4

delivepy, vwomgd/congrggamrtailqysoupleapapgsmenoyi ne t endon

Accor?lﬂ“ré 3ﬁ§n@ﬂgfagn§%r?ﬁ9?@§k %gg’p Elal%rlﬁl?%lg{cs Ltd Laus?xﬁle Switzerland)

is an amologohs ephdpﬂnaisskﬁry eqmdaldﬁﬂ‘ thae ik gle;g\rnadhaédtlgnfromt stem Tand pre-cursor
stltute | ayer is nade of

enpor.ary epi
cells %waﬁfﬁ éfprrbh%ﬁag %wﬁﬁ?nt(lg ?lnpeéﬁa%waé REpoedure.
Accorde{kCttbOHE trﬂarﬁl‘f&ttl'i&f @ELSIES{F@\YT@S?CIB’{&H‘ '8 QR Europe Ltd,

he col  agen dermal repl acement | ayer serves as a
Cambmslgc iICBX dNLg lﬂm@dllﬁtﬁlgﬂwmhts aulpiired i dpitbeliad stuggraft suspension that is

crophage | y.mph tes, and ca'II.rie derived fr
spraygh an{GOT 10 g1dc) 0 WG VES 3 B ahideRAl PF, promote hcaling and
optlm%%Mﬁq%ﬁFf&TM (Advanced Bi oheal ing, La Jolla, CA)

Al 1 ogenei ¢ newborn fibroblasts grown on a

bilsdwgt RerdaresentBroductsf f ol d, indicated for full -
According to the manufacturer, INTEGRA™ Dermal Regeneration Template (Integra

LifeSciences Corporation, Plainsboro, New Jersey) is a bilayer membrane system for skin

replacement. The dermal replacement layer is made of a porous matrix of fibers of cross-linked

-4-
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t hi ckness di abetic ulcers. 10 According to the
manuf acturer, PERMACCOLTM (Ti ssue Sci ence Laboratories,
wol206s/15égover, MA 01810) Pernacol TM sur gi cal pcinlsaaig/007488
is collagen-derived from porcine derms which, when
. N
voind SRABP L8 < VPR TR A SEARALS B mamstces
with alCANSOYd |13'5Ms(iv9&Cbtﬂer1eBidaBﬁﬁhﬂldtgraté.6ff hotengpordeh @2dEBmhl substitute
TRANSCYTETM i s a_ human foresk| n-derived_ fibrobl ast
layer isapsisr of symitigtic RAlyEloxRg ROlymET bylisnper pnd fyngtipp to control moisture
S §feScdi: YORT A matri
loss e o R e PR Ry BE S R0 f matix for the
infiltratmndift fitooklasts, mat¢rophapes,dymphocytese ahd chpiilarest derovetl [from the wound
bed. gromh, this nylon nmesh is coated with porcine dermnal
col | agen and bonded to a pol yner nenbrane (silicone).
Accora-iﬁlgsto RMRapfRcRrQY THMA G ARFPa Rﬁ‘i'alﬁ‘)éﬂtﬂ?ﬁ)hbﬁmg, La Jolla, CA)
derm s when the product is applled to the burn.
Allogemec hewteon ffiiypblb$ta growhe onve iodegrpdatde yneshisaalfelds iridieates for full-

rovi.des tenporary protective 20 barrier.
thi kn%ﬁéﬁé@%‘f’l‘—i‘%ﬁr ¥s transparent and allows direct visual
Accori®Bi th Qhé Rehnfachlier, WRRMALES.™ ¢@G&s0E HcGict @ abb@tories, Inc. Andover,

manuf act ur er ENGRANEXTM Gel (Ortho- M Nei l ) ) .
MA OPﬁH?)rmé’émlfiC@éﬁ syngcal é:f)lplaEtﬁSll gen-fieriyed; Som pesgingadermis which,

t P in a gel.
when JRRed B e R EOA TS Bof b ERT AL M affe
Accordmghb niad hﬂﬁuﬁbmd&tp TRANSCYTE™ gAd\@nb&tEBmmaﬂﬁ@g; tnar Je;ﬂla, CA 92037)
PERMADERMIM ( Canbrex. Bi o, Sci ence Wl kersvi l l e,

RAI‘%?%E& ’fss*\/li“}m%“ torgskirperyepuniNAst derppraty skin @bb#l%?r(allogenew)
The p?d‘f%le s BPa d@fl?iﬂ%r ?ﬁ:ﬂlb‘#ﬁ{enﬁid né\@yfrﬁ%lﬂlflant hEro%ﬁsf‘ cells cultured

'S |n i cate treat nent of severe rns
under Bkeptior ahddtionis Snnéporonea nylon toheshpPrmblte cah cgrbwtlg rthas/ nylon mesh is
w th the. i en ccor t he manuf act ur

di t
coated by RAIES el 5ofifued: #15h Bpi ey 3 GBI Rvm o pefeilipone). This
memb?;ﬁféﬁir()%@@s FRdfsgat s phthQgeqRi &P vilen MR prodldiSs ?ﬂfiled to the burn.
brobl asts cultured in bovine collagen,” 30 indicated
The Immans fibrablashidetiyess senporary. sKih esubahtufea pramMides pefsmposary cprotective

barriefy { SRS EVRETRE R ERY nhon ettt VigE Biayftotig bfhe wound bed

AccortiRgnecht Yednafacte\RENGR/ANION D8 GRETOHRS QIS &P ?ﬁ&%)aceutlcal Inc.©
According to the manuf act urer, APLI GRAFTM (Smth

ETHI(&@% BNC.)Lisrdepical wowndsiare piogietanad af gerswbinant é?@cGﬁenba gel.
f I
AR Phodhic R Sh ATl Lok Dtk
AccorHl’n@StSl the mﬁmdlmwﬂmmm%ﬁbtdﬂ Bio, S3bidd Walkersville, Inc.,

TEGADERMIM Transparent Film Dre . Paul
Walkqgrylls, sMQ)bP@MéﬁVEBMM d%fﬂ%%twﬁ?%ll?%saugolw Spidermiand dermal

layers\Uf kit skpRhfd RNindiatBd Ft (HE re SRR AR A DurfiC C?ﬁg%fbﬂu&qs reported to
he manufacturer, TISSEELTM VH Fi brin Seal ant (Baxter

be phdbéearid telgtpwlvm‘;h ths patientti cat ed for use as an adjunct to
Accorglnrgmt%tt gnslanu acturemf{&Eg““T ?teclz Xt%pl}atlonal New York, NY) Bilayered

construct made from allogeneic epidermal cells and fibroblasts cultured in bovine collagen,
indicated for split-thickness burns. The manufacturer reports no evidence of product-derived

DNA detectable in two human patients treated with product at 2 or 3 weeks, respectively.
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The present invention relates to the production and
use of stable cell populations and conpositions

woRieiseed thereby. The term "stable cell populpgirjugBiosdsr4ss
used herein nmeans an isolated, in vitro cul tured,

Accorfifile! ) (POR AL AR Qxat,?#‘ﬂﬁﬁklxﬁw C@Hﬁ&d& Ne?;hé\ﬁ 'L‘éh&&n oJ/C2N 6LA
MBI organi Sm(such as a ‘nouse, uma
United ®ingding). ) Aloganeivotpidersndl teeils andt floroblakte qmﬂmchdlctn bﬁvﬂlé collagen,
of cells which have differentiated into a specialized
indicaged, for ygnous 58 Westh- t ypes (such as a chondrocyt e,
awdg,ggpr esiip3t eocyte, etc.) and wherein the cells in
the ce ul ati on express, or maintain the ability
Accortimgetopthe smarmfadttmer abvIMY tBEGADER MY doadspaene Xdme Psgssing (3M, St.

paul, NG 068 @il o if oot PrE A EAUSBHAN o o, o outside

contarhi¥an®! pha receptor, IL-1R antagonists, |L-18
ant agoni sts, conpositions shown in Tabl e |A 1B, 1C
Accorﬂmgetocﬂ)e nmmfah@rerc ITeISSuEEbT“i' H cFibfint $ralant {Baste.eDeerfield, IL) is

mdlcagegiot% atel ons cgg lgr esen l invention is that the cells
hit aé)?ﬂl Hn % e&lg 3 fferentlatlon The term
"ectopi c" nmeans "in the wong place" or "out of
pI ace" The term” ) fromthe G eek
"ekt opi " meani ng Sy Fgﬁ?%‘aﬁgﬂ?i“(%@ out of +
"topos", place = out of place). For exarrpl e, an
The [ﬁe§dﬁpi1ﬁvéﬁitldﬂ epelatéss to ke tpredudtionnaid use tofestdble U&élli|populatzons and

| gcation; or, an extrauterine pre nanct/? IS, an opi c
compgﬁlwap{gg.ucedﬁheqehg Eh%m ‘stahle el popylatign aﬁﬁluée‘b ereln means an

1solat&1:t19 &Iltfu?é'cﬁ %llaﬁdﬁﬁ‘atwu hqt %eﬁeilng%dﬁ&ﬁt 1n‘M‘ %nhvmg mammalian
{RtT 0d uce intd cardiac tissue, produce bone
organisirs@ueh 43 kmousd, catf hwasn, aog, cowl/eie.) dossinot oestlltmmdeteathb]s production
he on h been .denonstrated to gccur,
of cefly SR PO TRERE eyl Aothsnieed ¢efls BP0 Eeibdvpss (uch as a
chondf@(fﬂé %8}p0%*t§ S&eocPRE etc Blafl WARedIn Fhe &lls in theoéeﬁerpﬂ ation express, or
Ri sSks o one Marfow Céll Transplantation Into
maintpinfthe @bididy Heaxpress, orBlhg@blhty@q) beinducedidgo eztpr(eﬁa; gietezg(bk) levels of at

The.pres nventi on t he ene n
teast QRS HBRBERANYBRETS| FOUPY UL (T EDAecrouge OPuERy ffble TNF-alpha
recep’(é@' HﬁYszﬁ’ltdgoﬁﬁtsSQEBItSI entegiists, (dviisihk ehowafiarTak 1@, 1B, 1C,

"CF-SC'), and products -6 WO 2008/156728
etc.). PCT/ US2008/ 007488 produced by such cells, for the
f t f

Anotl’f.g(’ 9%&8%?% oﬁhér/ gtéfél% tc¥ll g)ogn : ﬁ%ﬁsscgﬁggggggﬂtfi&%%%ﬁ 1%that the cells do
not exjgbie eabpio rdlﬁ"ﬁénmm&)nolew(ﬁeﬁﬂS'lemebtﬁ" encaas tiacthe iwrorg prade” or "out of

cultured, self-renewi ng colony form somatic cells =~ =~
place’. nEhetermf'¢ctopif e?céP?SVQ% i ghe Grock, ekt OB@n%‘emé‘ﬁd dﬁpbam?rg ("ek”, out
' bl | Sp.f I t
of * Q?P“%. J8coy OB BNpE). Shor Rell ah/ ERPIPRIanGY, 8 HETE W not i the
usual d@at)my, or omnmmmmgrwy s a@C[éctSQ])c pebgrancyi'avis the present context,

an exp@g toqoafﬁg)@ %lé}e {atlgrggvu&ugfg% ﬁealifo B Whaqs lﬁ)}d}lg% ﬁngor c&tliac tissue,
produéé tHode tedshé-liket dafitficdtRNS GandAR! bssifRialvhdld Tib @hénomenon has been

form ng somatic cells which have been expanded in
demonstratest tor ecchprier gatmple, waee mesanehymad stegregls' aregnjighted into cardiac

tlssuet h té Iln"r% tac %b P EP ' f'ﬁl’cﬁg tlatl I'iﬁ vg 3f ’Botnhllﬁﬁxtrﬁ ell T ans lantation Into

enlBhpasses popu &5 Shd one

Infardtéi‘BHedri%a,rBlab@lWoB@lO}Q{m|4€(1Nugn2(107)dOUb| i ngs (e g , less
than about 5, |ess than about 10, |ess than about 15,
The presegt iysptimbEslatety the gansrationrandpesgrofexppeisds 4t vere cultured, self-

enevﬁﬁ’% QUOHE Sti)nﬂf?lg Q)In*?aﬂlccgélfs @gg%azﬂek QLB 1G I'1as|']‘et‘;'[§3-SC"), and products
under gone nor
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t han about 30, nore than about 40, or nore than about
50 popul ations doublings in vitro). One particular

woesembesof CF-SC are adult human bone rrarrowpdemsmﬂ/oomss
somatic cells (hereinafter referred to as "ABM SC').

ot 3t B8RRI G PUEERL A S B, purs, e

present riffédngionealed rélas ttoathe uiend@tioRtandeastt oflborabsivdly eapalated in vitro

| east about 50 cel| popul ation doubllngﬁ during in Y

culturgd, tSPE-re@ﬁwmg selasy foraing searatis rcelle (bsreg ?roreé%rred to as "exCF-SC"),
Al

and pro@iiAFhotck p(GO ENY Rk tnd BeabRof 5B, of HERfSand disorders

ExCF-[S(ﬂJaﬂea&eﬂfal&sethgcdolmﬁ)rmmgsmyma ¢edls { CFHSD) wbmlnth@@ undergone at

opul at i ubl i han bout S o
teast PR oot ouf 4i%y 'ﬁal??sgﬁw Velitopuliga o ip i dyging in vitro
cumvitﬁﬁs ﬂé&e S5 RRBWINgZD hﬁidgﬁé%n%‘é@ell@ dhlctARsledesR expanded in

C cel populatlons whi ch "have undergone nore
vitro arhémrglnafmr rg®rredde est"RIRS @b (uch 414t, onlesmswqﬂcdmthtste this term

encomi s B sl Byl hich ha ikizon®, B Pk goous 30 poputation

doublin@ . At !lé§§1$hdﬁ"lébbht havess thafsdaene, Rks tRaHboaP PsitlestGha about 20,
nore cel | g@latlon doubl i ngs and wherein the cells

less than @b%ﬁr% popHtation doublings) erd alseradll pepulatians veneh hquﬂelaone more
than aé%uetcrgpl ?c% ﬁxaﬁ Qﬁo&’t"z{d@l m%% t%%ﬁ Xgoeut 56%{5}@ aﬂmtl!]&aoub%ggg 31 vitro). One

partlculStJébEdrxﬁ;ﬂé IoﬁCFCSlDa@d: hd/ulf hl[mﬁﬁbéner mﬁﬁhWI-denﬁ’edllehﬁN bélg; (hereinafter
e ability to ough nunerous cycl es_of

th t cel
referreg R9|3§|"&%3Me°§ﬂ)t %H&hFrn ORfBATHFYAUSAHE BF Sl Si(pte adult human bone
marrog@&?{v_ga'sg&ﬁtlé’t:ell hich B 99 ﬁﬂd’eréoﬂk%ﬁ k LB RGN aCRehdt about 40, or at
i vision, one ce pro duces 1 ter cef f's
least abloet 80 welhipophleten doutdingaughihgin eztd cmlsva:tami@iemma‘ﬁer referred to as

exaABMAOR! Kfaraiibs Mool AEYESCR dilesd snediod RBehtir sRgompasses

i
both %Maszg %Eizl gﬁﬁlggﬁéﬁss' »?chh ‘BaWﬁﬁf %2)0% Jeds QR abo%p 9y ﬁooﬂ!gatlon doublings

r nore cell doublings
(e.g., knothasrabontsuressghan "c'ilscubsltoatﬂss dianc@h@atlﬁ,ylesmhan about 20, less than

sbout 28; per A doneted " s AN 5E %‘vﬁﬁﬁbq?% Vifn have undergone

more AR GPARBOC AR hEN&BoitA0, & thbeIH& ébdut 50 BoMAasEs @ubRfigs in vitro).
cell culture -7 WD 2008/156728 PCT/ US2 O / 007488

The tpER S @greﬁglvebm expanded’s apreused  herein| weferg (ot egle popplatiensodiich have

under S A4 FAAR S or Y Ao ARG Bolbines i S| R kinThe gels are non-

senesqef) ur@hboimmonilizedeand cortigue PO pididthias the ofRalekaaydtypd €ound in the
vessel i.n a period of tine of at |east about 25% 50%

cell spseiss OFPYRIN- 809y 90% 95% or 100% of the time required

As usécpfl ch bhe’ t?rrﬂomﬂs%hgﬂz ?h’&{}nﬂr GaF! Iréhe%h o m@é.‘r{stﬁérvﬁlgSthe ability to go
doubl'i hgs (such before a cell population h

through’mi,engouﬂecyvdﬂse)ftdeblrdl‘abloutresﬂmlquuhapradnctMDubﬂnuhgﬁe generations of

ubstanti al

f 1
cell plogpyy RS ARS e5ch Sl GiFRTma b ol BUREesethel Hapehigs gellsy wherein at

least BRPdh@dtteNcaPEPlchpubld iofErufherOéelP dfRASH)St €He AfdGsure of "substantial
relatively rapid rate of opul ation doubling. As used

capaciie feri self-rehewald rlmm@gajgd britt plplytm of mgethnmubmpn to undergo at least

sbout o5 e S0 FEPRR A% TERMoRCheY gPRoBRBY AR measure of

"substhﬁ@ﬂsca@ﬁcxﬁ)e|fdrSself3teTnBﬁﬁl"l i8 iMdit4ted ¥y mAintdtavbe ofithe ability of a cell
exanpl e of cells which do have substantial nultipotent
populgficrf ©rieriopalate Pr @aRpeparh gonfluence in, a tissue culture vessel after cell culture
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hemat opoi etic stemcells which can differentiate into
red blood cells, T-cells, B-cells, platelets, etc.
woehégnBe728N vitro or in vivo. Another exanple etTaghéos/007488
whi ch do have substantial nultipotent differentiation
capacjty.are nesench stem eIIs whi_¢ch
passagif FEb PR Sme S ST Eefifons 2rd alitaliD, sy cxample of
"substaflif) @ayicesy fof sdlf-ren@tval’ o AekhORtEaES] \Mia{ h bél&ﬁ@%ulaﬂldh continues to re-
contrast, cells in_ a cell _ population whic

- populate gpidssap chisweyvesss! i (ar pesindett: P of it deast abousr2S5%, 50%, 60%, 70%,

80%, ?@Rxa%‘%yor 1o@ed 8f" the V\}‘IIIlé %cﬁi}%& g&es gﬂtrg tp%hltaﬁ& 8uﬁ1?% barl (}, cell culture

VITro uce 0" an or gani
doublingﬂ daich 4s befor( s)cell npopuladion | as aurfdesfoae rrﬂcteeuhbmdbnww population

t he i nventi on, cel | ul atjo ) -
doublmgﬁ?bsgaﬂ@%mewlﬁs O?fmwb%xt@ﬁfanfﬁw 2 mlF “FeRAl" is maintenance of a
consi &Rarﬁﬂet S pbul@ih 4By gcﬁmétor @f‘?tcoﬁgﬁf&l’( §93/°rer-199\/81y 29pid rate of

98/6 % or 100% Of the ce in the cel
pomnmupukmbhn@ cannot be induced to detectably

dlfferenlatel vitro .or in yivo inf. e.than
As us8g|}1eret19,p tgrm dﬁ‘xl&ﬁr@mly nou tg}o?erﬁré gfarieg{ﬁttlon capamt ity" means cell
populﬂ[&ﬁ%ﬂh&%arﬁ@l diffetentiat iRt flRrenelyped\Bf &dlis @ther in vitro or in
substantially no nultipotent differentiation
vivo. dapexdmple ofsells sdidhedehrave S@s@ntldemultlpn’@hdlfﬁcr@manom ccapacity are

cel QSSEeSsS the er
hema B8y PFRe S o O iRt PR BB Bl ey - v,
etc. eithbt G4 YirGIRNEKS AlSthesexaimplebl célls\/w1$1k:ﬁ> do hobé ls&bstantlal multipotent
mai ntai ning the undifferenti at ed state; and,

differeitratian epRAcHY idghmssanehryal stem sl wmlpecandhﬁa@pwe{ for example, into
osteoc&@%n&%n@gtaﬁl %Eﬁg% ét;lagg ,O?n%l H?rg)nge et faggfglenllﬂg cé% X % cel in a cell

populatédn \d]u\zhshama ('fsobstatitipl @0 ocagapoteyt td’nffet’eanmg&nl mhpa@hy" cannot

oSt eocyt e, pocyte, chondrocyt etc.
differgpijaty Hito el sl oot w&rpewcv%%gﬁgodpﬁ%d i 18 gy or target

tlssue(as?]_tlﬂe(zzvb.‘)t i o] zy?éferrp(i %ﬁlﬁ)‘airﬁéﬁt’ of"thd 1iRAnEBh, aOfell population with
uhi potent progénitor cells. A "mesenchymal stem cefll"
"subsﬁaatidlysmmmuh'fploltermﬂlffdnemlaslaneapmfty'h1stqn@nn mdichdideast about 80%, 90%,

0 ) d.cel i ved or .obtaijne

95%, 3840 5% e 10 ectie GEis i fhe el apRlalEh cantiShs indpreggo detectably

differ@fiaROSifb ot 3h Whbaar) moﬁeﬂian olo ¥l bﬁ)eetA a{lmpotent" cell or "unipotent
"Clarification of the nonenclature Tor MSC. The

progenmreqqliétls & gkamgplei ofta cellowhich hay\enbrtagially gipagultipotent differentiation

/ US2008/ 007488 Cel | ul ar Therapy position

atenment", Cytotherapy, vol. 7, no. 5, pp. 393-395

As use@QOR]r, “srth celET meanCeseIL bt eellst fs@bing thS folkadng ewelpﬂopertles 1)
"totipotent” peans cells which can becone any ty

capacig|for sl rieg e %ﬂw the @Pﬂlﬁg [ Ay troygh nmeHsy éD’E:‘ﬁ?r@ﬁPe“ division

whlleI ﬂaitnhﬁmﬁ gtﬁ@' f?éreﬁtgb? tes, 'El', 9! _rld Jr@‘z}z&)t%ne Eteﬁéj | Which is the
pically produce y the fir ferI I SI ons

capacﬂjl tb h:hari@r nitd ione dr elyge (kinds. of ﬁxatdre)wbh gylbessandn upén aunch change, no
perm c otent cells ca

e an Th t ot
longe R4ERSRE PHUES PREHT Bbnorukior SxHRleoRinaciy s sEmas iplggn osteocyte,

ad1po¢t:)\f9€§1onﬁﬁoc5*f%e¢t&‘ﬁr Q’Lsnusedphéﬂal'npQﬁf?&&ntldi‘i%ﬂr}%té}ﬁzlyl ﬁeéﬁﬁ' fh'% cells are
differénfiate into cel derived fromany-o

elthertthtnméergeplmip@tyets mww@ummmwmagnmtetcﬁbemﬁ memnmvmal stem
win sm of ece 10 .ori gi n,. JAs .used . .

cell” i 4R, BT bR AR R oot AR IR b5F8 deriyed o obtained

from MdséidBlRiet 386 (§uchCas, fOPERarhiplaNbone marrow, adipose or cartilage). See,

Horwitz et al., "Clarification of the nomenclature for MSC: The International Society for

capac1t
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one type) of differentiated cells. A nmesenchymal stem
cell is an exanple of a nultipotent cell. As used
wohneeszisgr2s” uni pot ent”™ neans cells which can pr pduas20u8loy7488
one cell type. Unipotent cells have the property of
elt-renewal. b an.c Lato gnbky_on LN )
Cellul?lrratIElFreaSg &V(\)I%Uto)l}pée{;te%gnks Eﬁgcggerﬁ&,e\{og.’ I7,. Hg'r ﬁ’an 993‘2595 (2005); and
refere@k Eitby PRereim®ans havi ng a genetic conposition
conprstn%_ chr onosones of the nunber and of the
As used hersin, r OUPQISIE aMeEgnst Gslls vhich camhbeconisyrevae ohes/hag may be found
. e e re-gderi
during Fry, g0 o/ PRI RichL BT bIEdnSH o B St il PEihotéR cels are
typically pesduetd by thel dirst fenal diyisioas ef drecfedilized eggdde. fallvating fusion of an
classificatjons_(the others bejng epithelial, .muscle, )
88 G0 RET Rt | SINKS - CMRIL: Pl 2B TSNS iy Grgigonic and
extraehfbr%xﬂ@@élﬁl}’pé‘snd organ structure and support and is '
usual ly derived from nmesoderm As used herein,
As usédlmreinctpluspatet? meeans oedlsuddsh carodiffetdntigtgastosishie teninesl from any of

the theGE e v B (EOURHHERE oL T SR (PURg By o rganism of the cell
originconnective tissue". "Connective tissue proper”

includes areolar (or |oose) connective tissue, which
As uspd hersing (garigpotos” aprgng geiishwhich dan gspdurce mawléipkeaypes (i.e., more than
val iet.y. of .nroet el naceo { br i ngl.udi ql | .
one BB RO LN 2 RSB G A LB B sporcn ot
As us€lER&€ing OHigStEntY endans 8¢lB Which chh produse 6xlnpac el /pe. Unipotent cells
tissue) which forns |iganents, and tendons.
have thepeapieRy oF sdl-sneiab bbb ean ghangrintq erly oae Kind of saaturssish type.
It €5 ' o+ et i.cul . kv [-S\Ss o
As gl el A R A0k Sl Blying AIRALAS RobighSn comprising
chronfoséinesof the membet dralyefithe stddctirgpppitally) fouhdiin, fand wossideréd normal for,

skel eton t.o support the |ynphoid organs (|ynph nodes,
the sPEGFT ﬂ‘é‘r"i’laﬁilaleégﬁsﬁcg&\’f&" Enbryoni ¢ connecti ve
As ustl $8H8n, 1c0RAMHESE tITBRLNS HHEBIS HENBRCHPYS of tRSHLuRAfly referenced in
mucous connective tissue. Mesenchyrre (al so known as
traditienddrojassiificatoansr(get dthers bemgepithelialt husoim ssd akrvou tivyde). Connective
._2008/ 156728 PCT/ US2008/ 007#%8 tis‘i'i:ue t hat Lgevel OBS derived fr
tissuer A3 PRV, i PREFBISFRe S0t 780 (YRS A stpgyEpnd i ity derived from

mesodérinl 34§ 38 heRim "domfektivfissad” RIFRIALOthovd 668 sdrfletimes referred to as
consi stency, mesenchyne contains collagen bundl es and

"connp¢thico bFast BropeNes spediglived | eanaectier tissuspt i andes'empyignic connective
bl ood vessel s, bl ood-rel ated organs, and connective
ti ssues. Micous connective tissue (or nmucous tissue)
"Connegtige tiyue prbpeit imngaddsvaeedlas@udodselooniectue itisghef @thidh holds organs
devel gpnent; it is mpst easily found as a conmponent of )
and epighelia g place apd hag g vapgly 3? PHRIGIBAEOES EQWéelnﬁlu@m&fOélﬁgen and elastin.
LRE s proPECal RS iERS dAnBERS iBRAS Rbfinective ti
Connc:e]I I's Slglgért)hg %%lﬁ‘ﬁm&al cor dé. As usgsguﬁ@’elhﬁl,%ﬁg bfinective tissue)
which' foormpligahértealid teeflenss to a cell or cell line which can

" undergo an indefinite  nunb f cell dayblin in :

SpeclAlzFd, COmARgIIEa 5SS 2 Blogfy PoBEe 5adHiFes 1 JpPFodnd reticular

connedBPelitte. NP EBAnAVE Ris@lel H1aNAdtR o ofteticHIRY ¢ibtest (e collagen,
natural limt on a cells ability to continually

type IH) vhag dorm @ sefd skeleton to sunpert therbymphioid ergans lymph aodes, bone marrow,

andspeiggnz-)lryotlc cell's which, when taken directly fromthe

tissue

"Embryonic connective tissue" includes mesenchymal connective tissue and mucous

connective tissue. Mesenchyme (also known as embryonic connective tissue) is the mass of

-9.



10

15

20

25

30

organismand cultured in vitro (producing a "primary
cell culture"), can undergo a limted nunber of cell

wodesshissngs bef ore senescencing (1 osing abilityctras2008/007488
divide) and dying. For exanple, primary cultures of
. t . .
tissue %&Eﬁ adlel{zéslg%émg{]néwaﬂe?rg S ??13116 I(twgglé %lﬁie léﬁguotqe[hé Hil%Athar germ disc)

of an élﬁl&fyﬁd Oibdaluy ih t:dSﬂsiwdlcyamg@nelﬁyrﬁe tontaias bb]lmﬁ bundles and fibroblasts.
(dependi ng_an the

I mary
Mesel@hmr@fﬂrl @fﬁe#@tla@éﬂagb Ph)@d mSS@% E@odﬂgla@earmﬁ,em connective
r f det
tlssues %Q%Cr?tcl)lrg cgléf Srvr@ etfsslgﬁe?& \M@r%]ﬁi %ﬁ?erﬁ £ J)Pc tég\?é:ﬁssue found
dunng lfasl.l devebopuenth it Gr mqst whmlyhfomﬂl gk aebdmpmne of Whartons jelly (a

ivered after nore weeks fromthe
gelatlraﬁusa?ahﬁtmcgtw&m‘w ummc@ iw %bﬁffve& QPLYESt %nﬂdwiaé% cells in the
umbllfcb%r peri ods of nore than about 5 6, 7, 8, 10, 12,

16, 18, 20, and 24 weeks. "Mre than about 4
As uswédaksﬂn ai'llmmonahzeudd gsfers trea pelrlmd@lldﬁnemyh@ht dranuralorget aerdeﬁmte

numb OOk B0t aSpTES 1R virkd T eized seffD Atatire. fieh pb G yelih genetic

changdd'\@hiRhesigiihate BY EéuVend tiehahGh PR dna é@l@'aBHit?td &dhtidhially divide.
CF- SC and exCF-SC cell popul ations durin tivation

In contrgstypern-mamortalized’ cells argeukizmptic egjls whiel, \ﬁh@n@&m ghieqdky from the
orgam\églr %ug&‘%ul?&\e/&‘?lrz gvzt% l@é?gé’ﬁgr exp&r&??&ﬁl*u?@ﬁegien&g}ﬂ&e?go a limited

numbé:rObD Ryl dovblihgg beflré Senckbénchrige §lodingi abiktyt to0divddeOand dylng For
rel ates to _extensi vele/ expanded cel |l popul ati gns._ whj c
example.ePripa GiuEss; ofemoply Ypes 8f Bramypzlian; yop émmorrsabz%fqlbﬁt@n usually
I
underfh RINARTy SEhIcR nPREFOREINP Ly eRra TR dokBines (depepfing on the
primapoqalll txp¢)dreforeddi fdrentiatinghsenescingy, oz dyingy 30 | oss of

s B b R B SR RIS B b co resiamg
withintMdr Ql@ WartH h‘r% AltisOie 'donwﬁl'aﬁ (O BSRARR) &fid tB® were delivered after more
suppl enental bone nor phogen Noggin (see Exanple 16).

than apivetuds weeltsdraa teantio gf iadmirgsieation. gMore thanlabsut Aaeekeiahcludes time

periodisie UimabBu’ied: A7 (2t N oS 2455 More than about 4
weekszoﬂ& HRONRS tREThRIROS H7Afn a(UoﬁS Beabhths! § mordRe 10 months, 12

al so e. gﬁ Val enzuel a, et al. I dentification of

monthgg Fraionts. 2oggnths amonths, 359(@9@@& Yrmpaths pred 48 months.
t , .

The £pSEYES MG A rettcr W5 RGO pl Ok S 2pASCESC coll populations
dunngexﬁlﬁnsmmetqn&)dphﬁd Gck. .cap-| orpdpuih-adguinns) prioduciiness zatbusysoluble or

the | oss .of ab|I| to dlffergqu;latelnto boneclls,
secretggh GPRIPOFIHALS dea%ﬁ b¥ the i yER deapdeppanded a@ﬁww&g colony
formin@&eidescri bed above), but wherein said cell

popul ati ons continue to secrete, or maintain the
The Iaba;dnttlywrrtloaealsetmlafws 100) dmensrv@l;cedpmeéeoelbtp@pukations which are

| east on usef ul ition
charags 8% 13" 66 PR GlterebitBGuts borg S ToskesVigs "For example, the
preserit!ifveiioR rigllafaas 6 Ieﬁ&nglbayaa%%dedQ%ngio@ulaﬁbhywhldmeatr@ QflSracterized by
of using and/or adm niSterin and exCF '
loss o(fmlp;i@jg.tp. gmgrapﬁ odlcitiay dggpsng(yv}pgcwl@eepd gndqrmtqumdmlgtwe conditions,
tur

dmn strat ncor peration in
inclu rk] culgg%t}so& gngﬂg prssence, rogt € s%qﬁi%{ge alwl)one morphogen

Noggmaédmﬁzﬁupleq@) | PMoasefidifans NogfinoBedk.gd thé BIS Ndfonal Center for
er manent
Blotec%nology PubMed Protein Database Accession Nos. NP 032737 and NP 005441
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or bi odegradable matrix). The present invention also
relates to expanded (i.e., in vitro cultured and

woRessged) and extensively expanded cel | powtatdsem/oomss
whi ch are preferably negative for expression of the

e TR ST el B Sposi o

expresamnrrmtﬂeea“daltmfer\mus sydténd® JuVasmosvar k5q), 507 16884 ¢E1953). and

their nore di rentlated pr.ogen npar at.i ve
The PTeﬁ?}ééPYf‘g‘é‘PP(ﬂ?ﬁ P o extEmy el Fepindemaell s Popylations, haracterized by
the logslﬁ( g’axhéﬁfo der&fifite B?f‘ Hose %Ell@kmcf/or -lrcﬁg @Tﬁ%tgﬁo%éﬁ% calcium

ation is pot ent | I's Tissues
deposiGr andescRibed;abd0¢)2-18) : Wﬁerem saaddqellOpaptdﬁuonst caltinpe to secrete, or

.. "1 sol on and 20 chara ri zati on of man c 0
maintg 25, 1B oo eGisEnPF 6 BE IPHFRG SR FEUP Bt B rEr Brefigigally useful
compd¥R{onOW stroma using STRO-1 nmonocl onal antibody”, J

Bone M ner Res. 1999 Mar; 14(3):351- 61. The present
The presensrinyention laso neltest tescellebaseth amh@saym@ngmdemﬂwraples particularly,

ar.maceutically .ac ta (of0) o ns cont al.ni n
methof BETRE A Er e B ECRE G AR ARG SO SRR produced by
such dMllE hmcﬁﬁl@dﬁ’dxhinmﬁhoﬁ tvial Qﬁdd)hﬁirat@d’iﬁ i rortiihae owith Cpharrnaceutlcally
onponents. As one exanple, CF-SC or exCk-SC (for
accepté&larﬁarreers fmrh 38 agphasmagvticd)y assepieblel sediipnnena fransient, permanent,
pharmaceutically acceptable solution to
°rb‘°&e%\2;ﬁagfe§“%t§ jositions in |iquid, sem-solid, or
The pmlenujrﬂvlekteorf rarsnrsrela(tesatcr legpa)dell afi.eyse, vifror cdtudeplhrd passaged) and

extensa»e o}e)é:gl?lte (c%l'l d)ro%ﬁ%gpﬂs voa_gﬂ{jggeggereartal ())'B%ﬁoggggek Ifor expression of the

STROPPEAPERPR e mAR&" ajeboé‘g StHwf &hall PEEROL PWPJZ@(@%? CD49a and
present 1 nvention relates generally to uUse of

SB-10s ¢CP16@nesi mgrkesl lo§, pmmitever bumam mhamrew nstemnal cells and their more

... COlO formn sorratl cel SO). i n¢l ydjn .
aiffereERo G2 P p s SRTEHE off SHUPPRg b oHGe! cCeReffisgue Res. 2003
Sep;3(RFfE816D;. JryanPb@ss Obr saich «agt | STROE1-RAMabroRNEN BypRlation s

mart ow deri ved somatic cells (ABM SCO) i ncl udi ng

multlr@i@tn@nlsﬁ QﬁélsyTlﬁﬁalQ% SygansadNX 1 e 7bS3eandrQysiehd e il edsolation and
charac?en g&%um?% cloané) glgﬁzg%é%ng?% t%T é 1?%613130 ?Stegégi?om fetal bone
marroW birofHaSBides BROpRion6¢lbadl layitiBo BEas B&n@MineICRésO 1989 Mar;14(3):351-
i nvol ving ischem a, trauma, and/or inflammtion (such
- as, for exanple, heart failure due to acute
r n ) &EH” '
The p?%ggtﬁfn‘_é/%%t&or# ﬁfs@s%%% E:o( ?l\é:n?lfa@{g%’:%g )qksg uocfh 1ar g d&ﬁéﬁ‘ﬂ? %cceptable
compdsitivms cbntammgﬂFeS@ and e OFvE@ (Boreatinplec ABM-SABM SKABA-SC) with
din t ent invention are prepar
addlt‘%‘@i é‘i“f“&é‘& %rapﬁ%ﬂ STAMRSBENESC A4S BN %mp%égo%% % $5CF-SC (for
exampls): RBMABR! b %S(AQ'MJ\S@) A% 98fhgéftdmay bk @dm¥d ir2h: pharmaceutically
2001) and U.S. Patent Publication No. 20040058412p
acceptableSsolppen |wagermatmcommszml5685 liguid, eskmiSeopitd, o@0solid- -like forms

(matrifeld b iy s B BRcEChmoRh st o e @ratfp hypin disorders
(e.g., fka WoGhdsduch e bias,| HPdsidRdlat érafidm, GRufsCRfRaARHY)Ft | on of
cells (such as, for exanpl e, from bone narrow, fat,

The pagsent, 1rwpla&<éhfeéatewgmr@lly tortyise jof el frepawipg sslls, tsferred to herein as
colonﬁ?&ﬁﬁrﬁ ééﬁ?at 'c%ﬁy %&F%’@) including extensively passaged colony-forming somatic

cells (exCF-SC). Examples of such cells are adult human bone marrow-derived somatic cells

(ABM-SC) including extensively passaged adult human bone marrow-derived somatic cells
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cul tured under | ow oxygen conditions (e.g., less than
at nospheric) and passaged at |low cell densities such

wot20ed/156128 CF- SC mai ntai n an essential ly const ggtr/us2008/007488
population doubling rate through nunerous popul ation

(exA]"agkgpr fo 2{38 %E: L}?%trrieép g ﬁ%rgérhs ({ srﬁatape%ﬁggﬁgrhgg urtslcé daxly diseases and

dlsordgfsnﬁvat/ﬁlgtxhtﬂleﬁﬁmmtﬁal, @iWoﬂfnﬂahﬂna:tfoﬁhS(emth as)¥@mdxianmple, heart failure
exanpl.e,. after expansion of the CF-SCin vitro

due tOfasPteatWQCégg%l inBeritonddMBpand gaeke)about 40, or at | east

Self- réﬁ'% %glo‘flglfbnﬂl{ﬁguéo%dtﬁncéigu{%}t@@z St St YuREn Lb%%g marrow-
geherat e conpdsitions o e present Invention.

derlvedrsematl’o md]lm@%M@C}Sﬁ?s ased 1a)tliB:pIS§I:nt asveansied arqpiehared as descnbed in

US. Bt Fhblrian Mo R OPRoud sl Seplrion i papbt Sh Hied sept. 21,

2001)fa%an;est pYight/PublieaBort 10 0 aRINs 21 2 @ESSQ;?H@at?thﬁo.S@/zsl,@S, filed
(such as for exanple, ABM SC and exABM SC,

Sept 2&2062). i Bashpf these patsrichpphicatioms preslsarely ingomporatethby referance in their
i sol ated cell popul ation wherein the cells of the
té’ell popul ati on co-express CD49c and CD90 and wherein

In paﬁlhﬁiafaertﬂr SEORYIagdd MR isHiired @a ﬁlati&@@b'cbm@g dush &sOfor|ek&iple, from
t han about 30 hours after at Peast about 30, at |east

bone aiseaw, 4t in, anlacpe@@pstmuszge amlaiiicaslocq,rdl blopdpen ennsetive tissue) are

culturgcfs) Hg#rglg&l )Ié%g}x I'&Slflﬁh?l S%;ts X@%@g) %g';'a%gged at low cell

densitieg St thde ltlyd CRElSCUﬁﬁﬁltalﬁ ztrhesséhﬁslﬁﬂtcohﬂmnpblﬂﬂatldns daiibling rate
i.sol ated cel |l popul at.iion wherein the cells of th

througéﬂemm%ewpwlﬁwnd&@!ebg%sé erprarnsieneh the;GH-Snto ¥t } appropriate cell
I f r.ot

numbgg ?]I%I gtFISJth ﬂ% I%D\Sseﬁ t8 g%h%ﬁ%::tzlk %Sa X Flél&)%?&ﬂ% 19%6%? K?msentlon For

exame N fter egpaisidn of therCF-8C ivmarrei for bhieastedboupdpudtdeaspbabout 40, or at

least a.%ytéda %%Tfp@gga&)%gygagyﬁg%%gcg{s&ess ! hlgsggl?g g%}er%g cgli(x)lposmons of the

presert §A%NtiBROW 0RO emBbdinRAPEIFSE ARd ERURII(M I8 usé R M present invention,
enbodi nent of CF-SC and exCF- SC (such ‘as for exanple,

are dembﬂSftomnblo@xABMOSC(andr arspeeferiadetoy hereas as RBM-HCt 4ral exABM-SC,
invention, is an isolated cell popul ation
resPe“&HSﬁ’ in the cells -12 WD 2008/ 156728
One ctbbdiArafl 5t ORBEBEn P ExCRS T Bubh ROABE 8k drle CABMISCRESRd exABM-SC,
CD49c and CD90, but are negative for expression of
respectivly), asiised i ther Rreedng Iropntion, is A iswheiedcell pppulatégn wherein the cells

of the RO b Aotk 0P Pl COBT A DATab S gftn ERELLRIion maintains o

doubl#@, rater ofdlesd thas abalt At hdalds afied atdeqstlabduta30, atltsabl 4bogs 40,50r at least
t her enbodi nent of CF-SC and exCF- SC (such as for
aboutéQ&ﬁ%pepulAm@élﬁas exABM SC, respectively), as used

AnotHePertnggle{eﬁ{SmF ISRV &1 d@B- Cis&'ﬂ a'stﬂxl L llé?%lfk -SC and exABM-SC,

popul ati on wherein the ce of popul ati on
respeativebyprsasssd GDdgcpre o inveanoln dmen gsolated eelt pbpulstinrf wherein the cells

of thefie rapiauSs oGk CDIRy 3B Prs STFioFs b Bnitiach Pajtips seleced

Ye f S t
o 85 DB O RS0 SA5k 1 G5 B O,

wherediothel qeﬂg)qpalaaomfmdnaams ahioobhhg tate 80lewn tiran ahbute30 hours after at least

about 355 e i s S P Aputach BliohESt 200!

Another embodiment of CF-SC and exCF-SC (such as for example, ABM-SC and exABM-SC,

respectively), as used in the present invention, is an isolated cell population wherein the cells
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Anot her enbodi nent of CF-SC and exCF-SC (such as for
exanpl e, ABM SC and exABM SC, respectively), as used

WOl 2008/1%6728r esent i nvention, is an isol ated cel lpcT/Us2008/007488
popul ati on wherein the cells of the cell popul ation
exX I or i.n [ .
ot e SRIADS 2 oIES, CERLE P PR s A o fhfsion of ce

surfact Préteih @ﬁ,loaz&di whereiti thetdetl popllatipn ﬁhﬁlﬁﬁairﬁm d@miblingirae & less than
doubling rate of |ess than about 30 hours after at
about 30 AsTiaL Bost ahouf 3Qs ot IeBEADOUDA00PT at lopzabout 3B sel population
doubl&% cell popul ati on doublings. Damaged tissues and
ans may result from for exanple, disease (e.g.,
AnotHeeemb@thEn( of RS Indoex CH- chmuhmufommqﬁ@MMuS@ and exABM-SC,

bacteri viral, and. fun infec |o S
respe%twauﬁa%(@s% B B rog M imenipids P cTaHEY cHbPalfliet wherein the cell
of the CRITRLETSH M cQExpre¥dEDYSc, t(',‘l§§(§J ean& Rele ‘Bf ﬁﬂw?e £l MrERE broteins selected
i schem a, aging, toxic chem cdal exposure, ionizing
from thacgratlp coysisting cxf)@D@gLHhAl Clasoef ahtigen, lmduﬁe(bsgasﬂem“oglobulm but

.,. aut oi npune _di rs). The se i nvent
are n@%&&ﬁﬁ%@&eiﬁ@ ageelfs uégcesem&ﬁa eDeb: @eﬁf (digeain dke > CeH population
mamt%ﬁ@mloﬁbh S%%M 8N Ghaf 20BN T hor§ §R&C§t'l¥£k Xﬁout@ﬁ 2Geast about 40,
and urifred protein fractions,
or at lsaspebmﬁﬁnekkpopulﬂﬁolsdbldngexCF SC condi ti oned nedi a,

Anotth o) Emeap SR RSC et G Tof et AR Cape SxABM-SC,

respeditﬁ%ly‘) né‘setﬁkﬂ @R the preSer HOMALIORTE laf ﬁ&ﬂat@@ PP PSNlﬁtlémWh@&m the cells
conbined with, or introduced into, physi ol ogi cal | y

of th%wibapplﬂweomle&pr@@er anor enmtprptﬁel:xs wected &ont Hiengroup consisting of
solub%?p%tte{n S oné ?nnggl?? Iiéuﬂi ?ﬁ; Ca?lldI V?lgeggl%ﬁg gélfp%]gul 1on 'maintains a

doublii@Miateeof 18¢s han @boet IPhbagafteBst l@ﬁst fabbiiti 37), ,.at dsast sbout 40 or at least
pal y ﬁl ycolic acid (P&), and/or additional structural
aboutgf) cg §PB‘H@WI}@°‘1b&1§B§)ounds Conbi nation matrices such

Damagéd hgk% ¢ aﬂ@grg?.g rQéu?tt 654 fotr%xlulﬂg ?fs@asgf(e %] %%ﬁ&bﬁar (genetic) or

rgan anage enhan
infectfcﬂpalllsreasm dswth aselmtmrab,t\nmh afd fungaldafeegenk)), tphysidal toauma (such as
O:i?% -13 WD, 2008/ 156728 PCT/ US2008/ Oogmg
burns £{AGe1af ARy 12DT5§0NSH EOMBTASHPR GF 1K YR HSIYE A0t Otepn djugifg)s ischemia,

aging®%de Hentiey CdkpBSurk ClonfX cﬁatlonAﬁM absrepd @%@M@q’mmune system

respectively), incorporated into phafnmaceutically
(eg., a@ompnalhﬂd;sordomaosnl ons which may be administered in
uid, .sem-solid

ali sol id=1i st at
The siteishiitvahid® Bediersfis, Bhe R ol S sl PG (ghysy for example,
ABMME hadSeBIM-S€! Yespeatheby), tATOSE &id kk€H-ST ipirifiB@ protein fractions,
rel evant art, such as for exanpl e, by topical

superagspis OAGTORC md §1§€E;SQ) sousitiordomstioy aud Tisipes pf icehhsyperatants

denvc%y %{E‘WS@Q FS 4 §?ﬂ31é(;ﬁ(g&ntgcfdeﬁ qﬁéﬁ SE? on d Xﬁ%%?%&,of the invention,

the chﬁfﬁ peditioved ybmpomltd magitd oaibiosi Withher produgddnty physiologically
t hese ceI s, as described in the p g}glsent i nvention for

compatiblg hiodegeasabler mpiripes 1l soa@INAGdIHPRR]i crmREnsBttbRIcho#s collagen
r Ratt

P4 (% AP A0 AL Ll e, B 45 coge

or ﬁbxﬁn)t hend(SfE- ﬁﬁlyg}ydolﬂecx Gl%i(BC(P@M)C handas ﬁddltlemﬂn'pﬂrmtunaBMrSﬁlerapeutlc

compg%ggfqrp'\%ﬂgtlonr r%g ec(e:g Isﬁ’c%' Xs) thngeAr;Blg/)L' g agmllmstereg to the site of tissue or

organ damage to promote, enhance, and/or result in repair and/or regeneration of the damaged

tissue or organ.
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produced thereby provides a nmeans of tissue
regenerative therapy which nmay exhibit reduced

wo20M2IseRsi mune responses (such as reduced i nfplcaxBéos@H7488
and T-cell activation; see e.qg. Exanpl es 3A, 3B, 5,

Emboé%en?snﬂgﬁ bt eoglg%{al V%c‘l einptiﬁe gﬁ‘ ?j%e ggsa%glgeno]{\ §§§}t1 A efor example,

ABMASICA-amdt ehABMS(pnespmtidely) oir@rporated intb Iilfaﬁaacmatitally acceptable
See, Exanple 10, Part see al so, gure 17. The

compasitiansn Vhish, ard &ie &fl@émftéleét & 7 dlq% SemL-eqlidoromsaoligdike  state.

Embo 2R £40 808,00 BORLPL SR e sl

in theAldMvant am,dsuchxa%HMrE‘e@amphs byctopical ypplicasinn, ashepragloh or aerosolized
roduct s. gener at t hese cells, for inducing, 20

comp cPhiechRpy IWR o/ ng henat opoi esi s (in

Use oP@H.§E UndlexCFOSC éE\ﬁ:h‘ &3 6 ek SmPRNATNILAD 2D dx ABM-SC, respectively),
production of red blood cells (erythrocytes) from

cells etmdrmmppeutlem prqdnc@ew th@se g@lsl as describedrin abspresemllm\@mlon for tissue
er yt hr.opoi.esi s). Thus, i ment o

regengiri i FREP 5, B ¥ AR0HE o PSERS oL TomeB o TReATF s ity deseribed

tlssue‘if eatité EHesapisQdGREIRYs. %fbxﬁﬁbiesusééf th8 G¥CSC and exCF-SC (such

ance, and/or maintain the generation and

as forgmemi, | AMOSCro0d BIAT- 9 uegpe(c@wyhmy%gg:.ce@s and compositions
produf%lottl-)%lgerbg e@\gﬁ%sl 3 ﬁ!eg{;}%gg {1%%% tneltapge :t}{%\fgﬂye{v%hrlﬁil)%ﬁﬁbit reduced

adverseUir@inofiei Reéspoastd (sidH asnredweed idflaanaabs andaTusk Rtivatiod) see eg.,
cells, cell popul ations, and conpositions 8roduced

Exa“‘PFf'ér é’éy 3B Sar® rad d9ampMoreavee pines MBM-S(eARd FXABM-SCs are
immuf$18 1cgl(f'§ sit&MiP, citz:iso('ibS n@tn?eeﬁqk %dﬁLfk%a{cﬁ&ﬁbf P%n ndltloned prior to

reg neratlono vvounds the skin (1.e.
treatmeiet. nfew, EkgmppliekOyiPayt 11} seelaldi, iFggltﬂaeﬂ 30 rmnuf acture and

The PYRER Y RO i TIMed- it s OAsAE SEd B Fe Rl foheh 55 expanded and
extengsi'tﬁgﬁ@xm&gdﬁl@ RupsABVhSBarrdW- d&ﬁ&é@l‘*‘&tx&tﬂ%ﬁg‘, W@HaPABM-SC and

cells, and additional structural or therapeutic
exABMbREo uespsctively) V\@l@@h)fi%/cmairgeu@{:‘géwawd8bymﬁe$88cells for inducing,
f Precli.nical

Exenpl Resul t

enbangit G Red B A e RO 9O U n A O R REY B ki £ Hfer sppgation and

produbesiebf fadaloed Earst @rﬁﬁr gﬂ&)s&ml anidt@aﬁétitgpﬂaslg@ﬁﬁfrdjeﬂé in a process
infarction and stroke. For exa e, In a study

called; frw@sqpog%ﬁ)ngTbh% a@pfl@membomqnmof dhe gventéen mﬁogmaissﬂs the use of

such c% ls F‘@gyﬂk §6§nﬂa ?qgnr %&?‘{e‘]&??ﬁ? {ﬁ (s){\(h ?t{ogggﬁcebg}%k%ag@olﬁ nhﬂlmtam the

generztt&ﬁltanﬂlpi]@thmﬂbd bAredfiblowt ¢edls (mﬂtrea%&s) (acute nry ocar di al
|nfarct eval uate di stribution and 0Si tion
Anothgt eﬁﬂg thq teldael EeoiiyeRien TelasRsto Fﬂrs gp and treatment of
immu#é, gﬁ't&h)‘ﬁﬂﬂk WP PMERRRSry! dIsdr@érd vaLude LRReR) QGII populations, and
si‘'gnificantly reduced f| brosis. Furthernore,
compmmméthembyobserved to remain in the heart four
er, cardi or in.any
In an%\ﬁﬁr cB(ﬁ.g}p G t{}? Baeﬁgn éQgﬁﬂtﬂqu)rngaFﬁ c%%%tlcg}staé{a mettl]xods for repair and
regenérMiGif lof OWourldd HFldhd isRiMA(d &/, epidedniS;t debmik nﬁ?ﬁédeﬁﬂls%nﬂlcludmg the
the safety and efficacy of porcine and hunan ABM
manufaptug apd/mserofi dnuidn sgrnigselid, ang apkid-bike amatnm whigh uagaporate CF-SC

and eHERARRL PpuiP S B RD ARVER R R, pOREEHEERRRERed by sucn

cells, i fdd@toraal structural or therapeutlc compounds
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MYOSTARTM cat heter) it was denonstrated that this
particul ar delivery nmethod was well- tolerated and | ed

wo@ogigisf | cant i nprovenents in cardi ac par anpcanss2008/007488
Li kewi se, in a 15 conparison of the nmethod of delivery

very (in particular, to
E%;en ﬁﬁ'?%g&gf crgéclmgc? ‘S?{%g%l SC i n pronoting neuronot or
In vzvb peselificyl Iﬁhamvaccﬂogye stiudies haok égmonstratwdthe bewaficed effeets of ABM-SC

V. or intra-cerebral treatpent resulted in

in tfeaéﬁ“@ﬁ??‘?%&lﬁl infsetiRpedehiteoken Fop s%smmpls: By 2 é‘&‘f‘N‘i“feﬁtlgatT@ the effects

of 1ntr\£Qa?d?Q§{n}e%ﬁzg 8f EQE’NP%%OQ& D481 oﬂ?ﬁ?&&&cﬁﬁl‘ ifl! acmgﬁo (&€ particular, to
Draw ngs” Figure 1 shows a 2-di nensi onal PAGE

deterrsigp dlead;fﬁoac)(cpﬂ-hAEBM -86 i O¢stdrdg mdhyaﬁn;ctlampdsi}Ahﬂ (acute myocardial

1nfarc§r Lel nes{réﬁ.‘efesg f&%kyf é&%ﬁ%ﬂ}%ﬁ 0129P %M@Qowﬁ&% rshown that hABM-
SC prg@wéh'anﬁéﬂlﬁcﬁﬁq tp?cﬂ%hleﬁf‘lﬁ Odide urlceBh @88 @I@lﬁ’caﬁﬁ? &dHcBd fibrosis.
and di st1nct ein, ranging 5 in size from

Furth%rpprwhmhABMS@ vee mtIObsmc WSre(namam thg heark feurivgeeks after cardiac

1nject16)8t rﬂor ?éﬁta%lyggf Stﬁg gr)r)ear}p?xﬁléal %r%%r)sdleg edp F%?lt Ie\&éefks after injection.
AdditfoRRRy,dh e0sta®e vEitigiting @hm*s'dfagtaharefmmgmf povdife R@S Ba®ien ABM-SC
t hrough 12% pol yacryl anmide). Figure 2 shows

in anpwﬂdm%qldgrmsﬁﬁmopamgﬂm @i ¢Vraékaéqﬁtheafqaélhlhtm spfefyyansh efficacy of
f ac di
percutll, (OGN DUl Ra, | GERRLAHYEE 30t 0880 0Tl Broush o

MYOSUFA(RJMbdatma) it Aas IRMonbtFSedreteit uhis qralrycul®) ddRRMy hESod was well-

mented with NGE. C) RPM | TS supplenented with a. )
toleraig 5en<§ ledht 00 SiEBH1GRBH ABRE Vet Scé‘ht‘raéqﬂa?reRﬁf%Fn sfs- NGRkewise, in a

RhsoR M e TsienSURIY RIREHLHE WM a3 bkttt ricular, t
compcosr?cent rat egl condi t i onéﬁ medi a ?erl fr om ‘ﬁﬂnﬁﬁ(m particuiar, fo
deterntiBbieSizaan I NABMABEC wapmmdﬂmgn@lrmautqr trecqyang fromt ischemic stroke) it

ten f urite outgrowh |n pane
was SRR 1Beinl Py O afetPuRbel el HEralist garienifantipRiovements in
neuromotdriaBi#iViey.3 i s a graphical representation of
i nhibition of mtogen-induced T cell proliferation
usi ng human ABM SC. Lot # RECB801 represents ABM SC
t hat have been sub-cultured to about 19 popul ation
doubl i ngs and Lot # RECB906 represents exABM SC whi ch
have been sub-cultured to about 43 popul ation
doublings. To stinmulate T cell proliferation, cultures
were inoculated with 2.5 or 10 m crog/ nL
Phyt ohaemaggl utinin. Cells were then harvested after
72 20 hrs later and stained with CD3-PC7 anti body.
Human nesenchymal stemcells were used as a positive
control. (Human nesenchymal stem cells were obtained
from Canbrex Research Bioproducts; now owned by Lonza
G oup Ltd., Basel, Switzerland). Figure 4 shows
phot om crographs of pig skin 7 days after
surgi cal l y-i nduced incisional wounding (left two
panel s, both wounds from experinmental group #4). A
Wund No. 3 25 treated with all ogeneic porci ne ABM SC
(at about 28 popul ati on doublings) shows conpl ete
wound closure with virtually no scar. B) In
conpari son, Wund No. 4 treated with vehicle only
reveals a visible scar. C The graph (right panel)
represents histonorphonetric scoring
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of tissue sections fromboth treatnent groups and
shows a statistically significant reduction (p =

woQoiPsei28 the number of histiocytes in the popgirfig200s/007488
ABM SC treated wounds (st atistical 30 significance

det erm ned usi ng a onegf»rﬂp@ééggn -test);

conpare, bars for { ocytes rsus pABM SC
treated. Figure 5 |s a graphical representation (top _
Figuredshowys a-dimensigna D SOPAGE- sspatatien (pH B 2atoi 1é% 13%rppdgacrylamide) of

proteify Seertfi by (RPD Ao oRe P EEy B S0 P aeE CalsAIRITSE at about 27
popul{¥R&iolbfi é’s‘z Badi b&;&%&h@ @zl%&es&@spﬂkéﬁdrﬁs afl@ Hmmﬂgﬁbtem ranging
Cc

had a thi er epiderm s than those treated with

in SIZQ/@IMBepr@ﬁlrlyatd}’h%ZO%lkelpéﬂiqslsngabh The Xireis sheys peofains scparated
accorcfflgé] ?o 1s 8¥¥%c (plg n%t 1{0.95 oy I1 Qg) ThS Kmlm% hoav{/]sgj BI% dﬁ%ﬁ{) g@g%?alt%y according

repai he” ep rms

to mowbﬁlhr wslrght@ﬁaﬁﬁbég%(ﬂuoﬁ@ﬁlzwﬂlﬁﬁlmaﬂ@@ph in the | ower
ght panel shows (hgl st ol o ically) porcine ABM SC

Flg“rf 3r$’@wsa>h9écaﬂl§50 i é rdiferghidticagintqpeyrens psing nerve growth
i

factor%ﬁ@iﬁ aﬁ&‘tﬁ.lﬁf ul}‘lgﬁ]eéf ?‘gdlgydg%?gp 21 ﬁ%rg%?%é%l%lt\g?? O(%ﬂ %@ut 43 population

doubliABijt SO REMIdfFSdnedmtnr adyl @) REMhYHS au@ﬂemeﬂxtbmgseth NG&l C) RPMI-

ITS Sl{n% L) %mgﬁg(laﬁi%&%r%ﬁgt o atff:feil clgH{rS B é*c?ﬂepé RPMI-ITS
supplén%@é?ﬁtv'lﬁlui quO th!lﬁcﬁlubf:i c@ﬁ&gﬁ"%é%ﬁhﬁoﬁ&i 'n?&?ﬁ d@f‘fi’vc‘e‘ﬁdfrom human
media (at 1. 's/m.) and then stored for
ABM {56 jarsd HGFapzbrrows nuh@te/nduraeou@wtﬂlol Exsauitrog ndalytetduegrowth in panel
. liguid 10 cel e 0 pl dinto a culture

D is signifafty mofiopSdFRT BB SEpE R BERT T at (1 e The sem -

Figuré @ isda ¢edpha@e feprédehiati oFEhBibiRInNéRiRgen-thddc€® T cell proliferation
culture incubator to facilitate contraction over the

using fumes ARYI-3Gr dot &a&@CB&@l repgessnisaABMeEES thatdisae dgen sub-cultured to
about %Hﬁ?) Cattl(f‘)glcfolﬁbl‘ii oé Oﬁ‘kiﬁb g@&ﬁg e)‘a&BMSanch have been

ent upon resence o

sub-cuftuged ® a'Bous43ipq51ﬂﬂiUrﬂiﬂubllﬁ@ GB@Etirﬁtllaﬂa"TT otll ﬁﬂﬂféﬁﬁhon cultures were
nmedi at ed contraction_of hydrated collagen 15 gel
mocul%?fltvrlelb% %é&é@cmgflahﬂlwéwﬁmé%glvt%n s WS tmg harvested after 72

hrs laﬁ#]gﬂ gthllﬁgd AR SP B arﬁﬁgt& Ny angﬂé% lf%]rtlal Qf%ﬁpl:élﬁ%ere used as a

data denonstrate t e magni tude
positicd canrur Ehinan mesemthyhmﬂ stem celdd werruoiteimed Heath Cambrex Research

acti vat ed l.s do ontr act the el s,
Bioprogliionaby aviieg O¥ans iR ee: SEgeTdSy nysi ca
Flgur@V@@howE 'p@l@f&m@rdg?apﬁs wraphy sah 7 Qﬁ&@%@t@? &t @h1Blinduced incisional
M SC nedi at ed secretion of several tokines and 20

Woundmg r(loft pv@m@a@esbo{th wounds | fr@n GXE@FFmem@ igvaup- #4). MP- Wound No. 3

treate(? 8\11 hg/gg) 1)1e11: pﬁ Ctll‘tl ‘é‘?& ?&Z {a? Zap%lbt@%wgﬁhy?ouﬁgg%ﬁ) s&gws complete

woun@ewh@twm vitowiilyi itgScar. FIR)UInecodnfakionys, Woah® No: 4ogéaah&/ith vehicle
of human ABM SC reconstituted in bi odegradabl e

only revalsagisitiased nkdiThe ggaph (righlipanel) represppin djsjoreprphometric scoring
| . at. .
o isE Pl oA ol FLIE SHARIRG < Bhnaethsucion o
= 0.08hirs tiieomombat iobrhistidegtes eihl the SpaciapeABMBCeavated rWdumdelS(statistical
a liquid at 4C for nore_t \g\h pl aced in
sngmﬁ(galpcte eéermlgcﬁi u%m%i altw@dggchan%lreg%es} hecomare bars for "Hlstlocytes"
PBSG%&?Q@EJ%BM CPg&)lldlfy within 1-2 hours, giving rise
em - soli

to a Structure than can be physically
Figure@ins pgraphex] representation (top panel) of the extent of re-epithelialization across the

incisional wounds 7 days post-treatment. Wounds treated with porcine ABM-SC (at about 28
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Fi gure 10 shows photom crographs of a solid-like
neoti ssue forned by cul turing human ABM SC (at about

wobdopeeksat i on doubl i ngs) reconstituted in thect/us2008/007488
bi odegr adabl e col | agen- based nedi a 30 for three days.

o 19, 88T 4, B38Rs5” BRI Ll St g e

photoip&iegraph tiexhel l@wet leﬂhparmblshdwk |(k1@td1tegiéalgé) Wwompléte dndv@fatomically
anel, shows a._ histol ogical sectlon of the tissue

correcgtrspﬂédo fhypheveepidermis i the, Sioundydresiesy math mgreipe ABMSC.  The

oo A5 1 L Sy Tne ApvSC oo

headsP@Dbigh hpfica? 8ngaiked )32 B8 totEkaty, imelnd‘llqdzodbmns labihiks hday time point.
. cells, dq.not stain blu 1S t hod, denonstratin
Figurf o S rEPHGH e EsPriEngn 14 v S BB SS ShnFeORn oy ggred collagen
gel laﬁléeﬁe@@é@fﬁhws bier &All deSonshil hﬂl‘éﬁe HulnShRBM-8C @K 0% ©7 population
of the quantities of multiple pro-regenerative s
doublmgs)owleree secsesirtetteé din hquifl ibradegtBlabBCcollagan-dasedintelmutat 1.8 x 10

cetisng i BB sRund or 4 Roie Pt Bl AehoEr Ao RAIOHng day the liquid

cell suE¥RicH wad prakdl indsh ehbure MikhCos tfofh ﬁ%ém'f—@&‘M‘célﬁlg@hl WiBEY. The semi-
angi ogenesi s, inflanmmati on and wound healin ABM SC

solid ¢pdlagerhlagtices hmmntagltalgg(hm acelh pl,lly.lrg rqubpier & rlaﬂte contraction over
Ki n ' :
the c&Yrtsg n%fn glgg% cgayg V{? §gﬁf elggfé?é %&a&écg I %ng?(dt \/dEéé@? did not contract,

demoﬂ%ﬂﬂ@tlﬁﬂdorﬁﬂ@h&gﬁrddp}mddnﬂﬁpmmhe@tésaﬂi@rcﬁf c(eEs g., | L 6
and | L-8) .and scar inhibitors/wound healin nndu

FlgurEg i§ a grmypcq reanaUOM\ﬂf ABM S mesiated pgptﬁaclgpn of hydrated collagen
gel lafrided &%ﬁ{@ C}ff@éﬁt tal @&ﬁ:@n@gtlo%g\ﬁ% ﬂn céfolfﬁSSQﬁ Lesiout 93 population
'S at by t pha

unor necrosi s
doubl(n“gNF Tat ght) denmrimmnhatrrhteaamwbsmlyteayagmtuﬂe of ebetaantidn is related to

cell mgﬂ % taﬂlglagt?yalrtqsﬂ cda?l% dgg@%gﬂggcﬁ &%{%Sfrghﬁ%{q%[)ﬁgs activity is a
bumhyﬁgﬁge&ﬁtlon and fibrosis fron1|njury through scar)

d exanpl es of nolecules that can play roles in _
Flgure r8f1|s argnm:ﬂmqah reprq'SSntIaGg@ nE ABRM & madidtedi soerstipm of ﬁvgml gytokines and

matrix BroReees B 160 VR, AloatviPan VSRS R BIME) S ouunsel for 3 days

in hycﬁétw Eol'lafg@ﬂtgﬁﬂﬁitncei afilszih € ECABMISCABbD YL 4d piiatiomtiesblings.
i cant | % gher +dp/dt (peak p03|t|ve rat e of
2|

Flgurpr gsglm%s ®h géyrogéapb&so Aypmapy ABMN(h Feepnstifjbed jig biodegradable
collag% rb?r ac édigﬁ%hmguﬁv(?%i }}%{%l Cogllﬁ[lsglgn Ir)lcl)(?n El-gghv\gggéf)zgﬁﬁhz exABM SC

at abQutd43 tp&apﬂtlipbﬁl t d@ubﬁﬁ@)n S tWhdre dedohstitutetii hsingy ehis Cfoemulatlon the cell

treated rats haq. decregses in cardiac functiogn qver
SuSpeRiRN £ TR S ?ﬁﬁ@u %}cf@%( g GRarF M%f%) finlged in a culture dish
and incBAEL S WoLhuRl e &lsfedbion VAIIRBAERF Wi OWRMrs )glvmg rise to a semi-

significant | nmprovement In cardiac function
solid Cowpae rintcan be bhw@llytmaapuidtedat s, those r ece| vi ng

Figur'g\@{L sl?g:\gde é‘]?lﬁqr{gérigﬂ ﬁ,%fgag dclg{é: leég W?r teg%yvc%ltlilnemg human ABM-
SC (a@ébmk h?BS}ﬁJlatTcﬂUddlfothQ ret iRt RIS AR blgﬁegraamé EoTRIgEA-Based media
ft 25 ventricul ar pressure decay. For peak negatlve

for thmt daysf T;hee@mr deft paney showe @ijlyablletymfetbgutﬁgw W emg@etched The
Ct 1 ON

upper g{%lf Pane{l Ia}hg Wgelﬁeral(gfpgt[lﬂet oCtg tP Wi er neo ilsgue Jltﬁlg ovyer panel shows

week va ues

a histblog®lal Sectidf/ ¢ft the kG Reiinedt by Mi’s@én Wiridrome, demonstrating the rich

vehicle-treated rats had decreases
extracellular matrix synthesized by the ABM-SC. Control gels constructed by the same
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in cardiac function over the course of the study
(negative delta), aninmals treated wth cell

woRhepsseaisi on showed significant inprovenment i pcaarsdi@®@®o7488
function (D). [*p<0.05, **p<0.01 by 30 ANOVA] Figure

metho]d4 bﬁh%ﬁn é S&iﬁc 86 8& s?{mfb'h% lﬁﬂh% Jietha %%%%&atm& that the collagen and

I'ogenesrs tn

glycotafrﬁﬁbgg}cam tith iﬁAEMlSﬁSrocﬁeaﬂl by tndellt. at ive scoring was
used to evaluate changes in infarct size in the .
Figunedd, showsan expmpleceiehg idnantitissiof nanlgple mapregensealiyg cytlrines secreted

e A
by AR EA B saal T oarnd R g WA asC
secretapotenkialiypthetapedtic daycsntwfttoas ofiskvenal rowithi factorsndABMKHESs known to

i ndi cated si gnlflcant reducti on i nfar [
sugmph STHOEBFY MGCRRBIIED. SRR IEEIG BN SCABE Bpsty shown to
cons1§téhtﬁ_y RIBGEsePGal EytokiRbS ah8 bW GachBN: SHrbathcluding proangiogenic
hi stol ogi cal scores approximately two points | ower

factors He.g., P-4 | Aplea N EGF s ENPhi8 amdgmgmghmmsnmnu@(mrbﬂa;omf (e.g., IL-6

and 180 e S b it v Gei syl flars (8 FOVIRE MUB-2, Mbp-13 and

ActivaPR) ORirffdr@be, &2 rdRY%Se Gff de@éral @ﬁtﬂbw fattoa ik aibdafatEY fnor necrosis
nmeasur enent of changes in the heart structure of rats

factorr apld (AiWiralphahiadine wor iInApmnB®ry eytakinfaspteaggd dyring the course of acute
. rdial infarction. Figure 16 shows that all ogeneic
Ussuer%r%gﬁ ABM SC and exABM SC suppress mtogen-induced 10

Figuré- 2 khoviy @ Imddet aijh@nrehpbrﬁe eavayle MoRatiihation, kepepératiyn, eand fibrosis
rreacti on) as%gy Figure 17 shows that all ogeneic
from iRjpgy H png eXqmpples |of dpelequlgs that faq; Rigse golpsiny frflammation,

regenéﬁﬁBﬁ%ﬂ ﬂbrgdﬁqs 2-way MR chal | enge experinment. A
D vision Index was cal cul ated for sanples collected

anumtli!oﬁ&ﬂm ameemnqbléobnnﬁﬁvdhyasrdmﬁmtromatemdm inga ttdated with human

ABMSI PO Ve aflst et s Adisivivg GM9C HerapGugd significantly
highePa¥ipRit ;(Pea[llaﬁoéiﬁvé- Patb Uf $odtir€ @hhrszeyRiafifes W) e Ex% essmgn changes in

stimulated wth ConA was significantly hlghert
cardiag funstncmrpver tfhitecoufsgrof dB3study by subtramng Ohwesketrdpritt values from 4 week

valueﬁ@%s y %tg y%lgbgt)edsilh_%gﬁﬁ re t % et%hr nﬁaéﬁgegcgealsF]s in cardiac

functiodl everCthei etﬁﬂsepeffthél i yd €h (gembe Sdeltﬁ) I :ihlinlﬁfseﬁ'e:ﬂ@& I il Seither cell
conpari son_of baseline (BL) measurenents,

by th
prepar?é@gmherv@ﬁt%%%@w HERrQYGMEEY s@fétac fupCtione e ﬁ?tomnarw to vehicle
treategflgl}/{) S&}os{ e \ﬁn%QAEN@Q@ tdgﬁloﬁ &F%l%’l &?1{19 fmver tau values (C),

ion rac S neasure ree
suggestimpakcteassl left veasiehlan eofnBlianose Taurietheninse mﬂshmt of 1sovolumetnc left
measur enent obt i ned 90 days post- treatnment wt

VentriGRIaRIPERSSUE r Sliéleé?(%‘f?praé% ob PrefyuiTt anes (/a0 expressing

chan%ﬁ Y4 'ES&P&' ﬁhétfonCéNe? khdeSurs€6f ﬁ{ees‘iudggby 'sﬁﬁt?acg}ciig__ 02week -dp/dt values
L-6, Activin-A

from $Drleek vah;@s S@é}ta d;ﬁdxﬁ B&honsratedrtbat wiside m]ncfl@ftre(aya_da'hisrimd decreases -
%E‘r{ ﬁgxb ﬁ?flernﬁﬁ%\@sle&gfﬂ It %antg%glyg G Llraggg%iﬁ treated with cell

prepabftionShbwee sisraREE JdEYh i BEEEMe fLREtdINIDE P8)D.050 **p<0.01 by

ANOVA]

Figure 14 shows reduction of fibrosis and enhanced angiogenesis in a rat model myocardial

infarct treated with hABM-SC. Semi-quantitative scoring was used to evaluate changes in

infarct size in the hearts of rats receiving vehicle or ABM-SC seven days after myocardial
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generate conditioned nedium (CM. The CM was then
concentrated usi ng CENTRI CONTM PLUS-20 Centri fugal

woRobg/e%72gni ts (M1 lipore) prior to analysis. 3IQ@TRISQ0USR07488
21 denonstrates that exABM SC reduce TNF-a levels in

. vVitro.in ose-.de ndent ne

inarclon, PigSpngl B el SRR BB Gloro YR 30 430 g fministation

of ABMLSC] ¥ndicnted StiifcahNredudtioneins inthen sizd inred ficeiving hABM-SC
various seedi ng densiti eseé gi 10, 000 cells/cn?

compared bpyehiglel | Agcording 0@ presehoerleciatssreepiving lehBMsStidiad histological

scores Db B P It BBY MERL IR TRy S m example of

typicabindmet size edpgtiarented wi th 10ng/ nL TNF-a. Heat

i nacti vat ed [l.s re al so i.nc¢lud a atlve
Figurg J3shgps r@%@&%&l&?(ﬁ“@ﬂﬂb@%&ﬂ gww anamﬁe ipately 30 days after
admm(s\{r |ﬁ6h DA §€n[§§gﬁﬁ’§gﬁr§t (5fa$Haﬁge ofn l?lH %taﬁ%%étu!r@ of fats receiving

whi ¢ entr at Figure
vemclamdAm&@mestdamakrmbaICardéalmﬂarmnof TNF- a appears

Figurtg‘%ﬁgs%&{{/? 4 ata@%g\%é@%gq i}g@fﬁd‘ oh Oﬁ%@@lgldgwppress mitogen-induced

T- celle?b‘lbﬁefﬁgﬁ)in oRa63 Mtﬁwﬂlxmmﬁ&ﬁ@recatm&MEsa?I occurs

i'n the absence o ro-inflammtory inducer “( 3
FlgurWnl’lI shovesT Hrat Fallloge@m@pecumeeeﬁw %@rfaréctpallblu@t Tecsd medmlteyd immune
at a

respoi§3if a 2obBL MR TEdlsted Bxpetfmodhul R pivIRET frddR s Bl for samples

collect@eflddsaling dnl S dre3edsysPost@EdmedNimd then ahalleagddiilro with media,
detected, suggesting that the secreted r ecept ors
vehiclenpABM-SE<or réwbeTm wgrags diyisiom index Famiallhapimgls atfjay 3 or Day 30 -

for Cl?r%(a ?:gil%x{hg ﬁg%ngtﬁmﬁ%ﬁ SRt @tohRnw%J ilgxgl)%%mgfg%}iépglgn the division

een concentrate
index (feﬂﬁ:mw adlledrdrhakhisbcamet pABM-8Cetreated ahimalRAt Ydith pre-treatment and

QEMS at about 43 popul ation doublings) is
NECTORFY dAdlent. Basal |evel expression of IL-1RA

Flglll‘ngsJ kRowd thd %hﬁﬁ%@ Nf eca?éla@ @ perfiklofNHBH X ¥izt NHURR%: patients by
when prined when TNF-a, sol ubI e levels I ncrease
compapspnouf traseding (Ea)lﬂwhmrdnemts/- syiths nreepremments sobtained 90 days post-

co cent r.af,i of substances in nmedia which has been
treaml?B Hﬁ‘f‘ﬁ%% 100x). Figure 24 shows expression of
FigureL19l sh@§€ MO ChAped R Nasdiad le N{eth&ﬁ)ﬁa%ﬂgnd kneh8urbd NAi theke patients by
protein (I1L-18BP) by exABM SC. Human exABM SC expr ess
compiyisoal of éaaeﬁlmeoth)Lnleaslere@sn@rwnhnmgqmmgt:ntﬁ |abtgipad 90 days post-
d 1L-18 bindin rotein (IL-18BP; Fi ure
treamf@%fvlteven in the 20 absencegofp an infl(armatory Si gnal
Figure Up(h shswd Nkablebeof duiagtities wkrthropfbﬁhilcCcﬁbHMe:i hé&reted zn vitro by

human ABM SC reduce | evel s_of TNF- ha (Fi 2A_l%
hABMIAG, 6 iLgS, ASBI i YEGE: M UGHeBuaPY T ARISERY - ABMSC lots were

M(
g RSN, ity SRy 016 s,
Inc.). Meﬂle weee fir<E cniteetiad s@&hﬁfree Favahed DMEMI@IBCAIMD forathree days to

senr S ShRAL s e SEbD o ek P o 5% Elrscone
pLU&oﬁ@eeﬁmhgall ane%%ng @Mlmeo&f) ﬁhsmobantabeﬁ of
ogen-induced human peripheral bl'ood nononucl ear

Flgurcezll d¢rPendBptesrtbati $XBM-50 reduasgTNEratevaBM1SEro REGBBGsE-dependent

manner R EestﬁM SC (at about 43 population doublings) were tested for their ability to

reduce TNF-a levels when cultured at various seeding densities (e.g. 10,000 cells/cm?, 20,000

cells/em?, and 40,000 cells/cmz). Cells were cultured for 3 days in serum-free Advanced

-19-



10

15

20

25

30

particular | ot of ABM SC that have been sub-cul tured
to about 19 popul ati on doublings and # RECB906

wornewBsegt s a particular 1ot of ABM SC t hat hayeUxe®3/007488
sub-cultured to about 43 30 popul ation doublings. To

o (G T B LB G B LT PRE R v

cells wird aisolificladdd ay £negative Soitesle (Dhﬂcﬁﬁtﬁathtd’f TNF is shown on the Y-axis.
Thy hyl - 72 h
(Y axxsﬁagk%é?sg&q[ng%%@n@é amaﬁ?%qla?%@ r{l@ﬁ?/lfvrhsqh[hs%gthggn concentrated 100x).
n | td b¥ Snedi
Fs RO B L S AP A it by
secretibataﬂsﬂ"h]iﬂ" REeasuk STNF-RAI by eXAnBM S(ZG(a't abont 4y pomeation daublings). Basal

level %{pgésntsfc:)g: ({ffqﬁﬁoﬁ?gcﬁgré}ll ) %to en | Celt{)% 1|38u<?er (A), while
sTNFﬂﬁI {d el cpdd éi'aPBx%EFaBIé 1@%19 Bnll%lvl'i%eﬁ’rst lﬁﬁm&i‘%nth TNF-a (B). These data
bi onol ecul ar [evel, as this process begins to occur

revealtangnverkd relaiopship Ibetvmnlth@ pumberrdspbs ebed@d et thgilevels of both sSTNF-

R ang ORI st uf e SRR s BRGRABRG Y be binding to

and mREGAFBhATNIFOE! (YCRIJ rdp¥deents tBhentratord of Sistd@ed MSmle@ia which has
dlfferentlate it leaves the cell cycle (i.e., can no

been qogpgyurategol 00khr ough nitosis) and enters an irreversible

Flgurg.tzgtdgm%ﬂél‘e?érjsyt% %@Qleezﬁh ?%\Ie(ih %fgiilass o@a‘%&éﬁgﬁ at about 43 population

doublingp) is dase-depeiddins Basut devichatgressidasofaL-IRIA 6dtuidinithe hbsdaice of a pro-
i ncreased ex reSS|on of |ntraceIIuIar roteins p21 and

inflanpeiory pAueer, Pyswhest pRmed when YNF(o iselubly fevels Ipgrease approximately
i f I

10- folq (ﬁ"é{ﬁ{{/e’pgégﬁrg:s 21?% trgﬁ%r# g{ su gﬂca%lgé:é ih II?E%GQF%)uc'h%as been concentrated

100x)d| fferentiation or cellular senescence. Furthernore,

S I R R —
(IL-158f b%leé‘.@lﬂM -SEN APithhR SIXABM-S Sprés¥Pb4sal 18785 of IL-1 receptor

traditionally accepted scenario, an unexpected and
antag@urrtyiﬂp 4RAg FigzgeB6Apand He 1p baslarg proin (R.el8BRyFigure 86B) even in the

h , ABM SC
absenfd o el bTER DR B TNEY el - Cenoun ot o

Figure @5A% BYﬁhisl C st @it hiudh e )ABMISST t&iuk $eveRf o fINNIS-hiphh {(Fig. 25A) and
Accordi ngly, aone_ enbodi nent of the present invention

IL-13 Fig. 258) ayfler sramitrgeoyslys inducing gleyatsd @xp@éﬂrwr@, of Wht2n(Eig. 25C) in a
R YRY -
Mixed 9@1\%{3 Jes 1%@02% |}%'1u<g[§l 35% ?ﬂoingérggg}wé’an pr o uc f:i?)lnc otfeated PBMC
isolatéd frpiml s}mﬁaudxpmrtas fRasspaider,(Srim "=t MiohiyeirsQppatdd BBMG isp)ated from a
I n another enbodi nent, 20 the exCF-SC and exABM SC of

differgr{ dOBPTdsent i nvention do not express si gni ficant
Figurd481thb ¥ § aP febréRfa0bn BPRhibtiGH 6f MjtBeersin@lidd hARMn peripheral
lgu1quant|ty'%g§%§ala%ﬁn ecures 1's a quant et %emklct S periphera

bloodimationa¢leareccli(PBMCT) prohiésatemcesinginenai ABM& c BECBI0dyrepresents a

. requir ffd Gien ress on.l evel s 21, pb3, .
partcl}éy of (S C Ui hafi PR e Bt AT ocyiftap doublings and #
RECBU0%! reBeBéHté @ patibhlar fdtedfdABM-SetHal e bedd Ik IARed to about 43

woul d expect a non- 25 hematopoietic stromal-type cel

populatirit dwdslmgs)stha stmplats PBMG prelveration; ewltires Meret ylogulated with 2.5

: perat i of, Rronot.in atlon
mlcro%ggnéﬂytsﬁl e{nagglglgls Thf}s ra%GOt OuIS lﬁrg'#ug ’n ée $Jvere pulsed with
Thymtd‘iﬂeC[MGﬂlQIBH?Shkﬂ bt 7 hé € isotpeandorpsreest wag qudrlitdtb® (CPM). Human

ability ﬁenerate extensi vely passaged Cg SC (e.g.,

meser;szbwsb»)tews hweepvBcluded asy pesitive qoptrgbt retain the
ability to generate new tissue in
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vitro and to pronote regeneration of tissue in vivo.

30 The present invention is drawn, inter alia, to
woeigneeesof repairing, regenerating, and/or  pCT/US2008/007488

rejuvenating tissues using self-renew ng cells,

referred to herein as colony-formng somatic cells

(CF-SC) (an exanple of which are adult human bone

mar r ow- deri ved sDwediied B&kliption ABbhSIHventior! f - r enevv| ng

col on¥ formng somatic cells (CF-SC). such as ad

Typic{lirarttegp el oc %hewbcﬁéwemmtopeﬂﬂsdsmﬁtww@sause the cells have

commitid’ t8V% ﬂﬁ{lbﬂl%d dﬁ%ﬂaﬁoﬁ bihdva gA%M' t%g)blaﬁotéﬁggr ié?/uf %@ this process
present 1 nvention are pare escr .

beginsPai encurPthisl ¢atlatases tido abm&)ﬁw&s&mhd t@UceStanAmgnlahag inoolecules (e.g.,

s SR S ey ks SATH B e s
cell typ8/ 3hlks,68% celll BegthsI6 Rﬁffer@l@tuatgqgl')e)avesﬁﬁg '&eﬂfcy&@??@ can no longer go
pat ent applications are hereby i ncorporated

throughematosink end m:ntemsan le'nvqrmbtwstaml catlell rc® manehe lpjtll can no longer
divideyo BRI 150,080 §ofladgSsadiateq, iloraeaie, *Reifhes (hallpsgks of which
incl déuﬁ@f dded ABRA¥ion WfSntrielvias ipddtains P2l edild | THR! 1R of pl

e 60/ 9§5 ZO%Q(f%llogd ontrAu ust p%t nigﬂ , a%sggﬂ of plasticity
(the abyligy ite idifierentie e %wurtz 2ficsH tyen) ggesymg%ly( fscmsmresha prelude to
cellulé}b&{ﬁ%S{latildn &0 zﬂllar SE&%&@&}C CLfJ %elﬁr%: %}5% 3P éﬂgt?cq yf {5 2% typically

urce popula 'on of ce

assoc1ﬁfedrmltﬁ.@hé)<lm;§ ofed’ celly éaﬁBMyS&b@MtﬁK&B%lS@éne“faat InSdont‘iast to this
i) é enta, muscle, unbilical cord bl ood or . connective
typicaf pud fragitionglly preenied Seenaig. amMBFWerisd And sprpristg Gpwt of the present

1nven§dH Esaﬁﬁt e & @te§fsﬁféep1‘3£en@'?ré\ée%’ﬁgﬁ Q%'gjn )@TBIES @ LStfle to self-

or exanple, but not limt senti a
renewl\/lénhphumrl@ ph]:ﬁ-ret(e&va(b at av mldttat@llﬁ donstemtHY@eDNEEFPte loss of plasticity.

enment ut am ne.and 10% f et al . bovi pe ,
AccordfRf ong ettt (R D BRySE Ares BN oLy (eGRY, "end-stage
cells" @ﬁtﬁz Qboﬁﬁﬁn@ |c§ ?tfoﬁ&tlf fe‘n@%vhﬁ@ 4 %ell@%a%ﬁ)lélbf é&ﬁﬁfued self-renewal

-5% at a 5% bal anced wWith

and P@db@m&ﬁﬁqmma@ é@ﬁt@m (4>1o\ﬁ10®éld SUPH@Im sélls"gs I(l mhela@nbodlment
the o SN REARSL, BF Ui CTaL e A8 hef e sBbifiseph goanties of

p21 ahélof p5SUGersn fa°"m?i(ﬂ£@it aiwg @tsald Mdl€dlldsOis @ quantity which is
doubl i g& rate of ess than out 30 hours) through

indicatilienof GEM spRsseAnae i(WHeIGBUINFIGECY B Y Hegre Bitigizatpipssssion levels of

t EE“% through 10, 15, 20, 25, 30,

p21,p§§: alﬁigé’iro&ér o]I/%gClEg popuf'ati on doublings). 20

Additionblbyli mest sxpértd e thaveelti of th@yprmeng enmbﬁdwmldh expect a non-
CF- SC and chF SC for eﬁanpl e

hematGH?‘FH? gdonape gl ]6%3)}1?% oSt Past IP’I%F& WFe ’é‘n‘tﬁ FH’ @‘anpablhty of

HRIICEN Fhd cgeifti & 8o Wtand- 2Q%ed f ah §X;ﬁ18%
gener wher ei E thetm(%;r conceﬁt rati c?)énh%l sanabtout 1% u2% 302? Sm}msmg and

unexp§oted BesultfhHth@pyesotinudiion ] kothe a4y to3generAGexteaHyelypassaged CF-

SC (o BB SR A R LoBC RS v etuthe AR 48 Bnerarg new tissue in

vitro &fndipkdrAce r%&éﬁhﬂn%ﬂtlglsuezn g@pcentrations are about
20% | ess than about 20% about 15% | ess than about

The presgnt amvsmtion 08, drpws,s interaaliah tumetlpods %mnalm% regenerating, and/or

: h % % . hes a 0
re]uve%lg)?ﬂ$ Zigésh%% ung % %B%%%gac&l)lg,t ?el{%%]eﬁqte%ggr;é S a%lgrllﬁ' lfl%'a}ung somatic
cells €CPSC) @%exhﬂ@ﬁe bhavhietbatd adte hakantbod¥ mh@&@ deh&éd somatic cells

about 2% about 1% or, wherein said | ow ox
(ABM SC)) Self-renewing colony-forming somatic cells (CF-SC) such as adult human bone
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conditions are in a range fromabout 1%to about 20%
about 1% to about 15% about 1% to 30 about 10% about

wobwd/Bsemigout 5% about 5% to about 20% about po%outs2008/007488
about 15% about 5% to about 10% about 10%to about
15%. about 96 0% out,, 2% 9
marror de Ve ﬂyn? gsg t g%}ét' o35 u%&) 1 othg rg%ng?ﬁyenggru{ tari%repared as

descrllb@l 1ﬁ® 8t P&ibat I&MU&U&P/N b 02@3005944%(U€8) QAyiplic2fiort Noa®igyR60,244, filed
3% about 3% to about about 3%to about 7%

bo
Sept. 2dp 200hhsnd Bof- Basnt Pub ioatign Nepg2009862%412 (U.S. aApphcatlon No.

1025 LS, Pt 6008 BT M p A PP ioh bt nf OB ncprporated by

refered® ihaheib entire6%4 Addoointorpbrataal by caferebeé habinudre 198t Brovisional Patent

Apph%lggxg%gqj/g/%%ig P g@f?ﬁhgﬁ%}h } ééi qqﬁgﬁtlﬁo}/]@q_zgﬁ % ﬁov?solonal Patent

I} t e
Appll&%ﬁﬁ g?ﬁygﬁdng%éﬁz %I(?:)gu%g?tt g(?‘g&boggdaél?%(?w%ggnal Fatent Application

60@9@0%ﬁﬁﬂe®nsthembmhlQ@D7honcentrat|on range from about

In parlli ClrCoop g0, FOmog S SO TP 8b 0 Doiuds. P gpample, from
bone rha¥bw lﬁ%l\/[-'g@/ancpéx&ﬁlplﬁ-SCP'fth shifVp18eendd) ghnlslea @B licaltdrl blood, or

ni trogen. Enbodi nents of the invention maybe generated
connegfivehtiSECHGrapdreiiEt- 8Gdhery to emﬂpmdmrmmfg@ ghthe presence of an
appro;()jr)é(ziri‘eB M}el ea; (sgﬁgs?g)?%x%pgeglgg{ r(rl:](g 1 n% edrS] tgf {\/Illn?li\él% Cf%sér}tlal Medium-Alpha
(e.g., Abilbble Trodb Oy CRONES %p&dpﬂ@ﬁer@emmh 4, ml\mgnakrﬁné hed &%l fetal bovine
density is about 1, 2, 5, 10, 20, 30, 40, 50, 60, 70,
serumy gnd 9@ urg_(bgndegdgw ogtggen gfq;ghthg@dsuc@(ﬁ; f017 g@am@lgobutg@@hmlted to, O,

o bog i - RS 308 el 8L RS By AR Bsgaged attow cal

densnteba(nucmbamat D 3@910000¢ﬂls/ché}asu¢lhﬂ]at o GF - S(()Gﬂamtam an essentially
cells/c

h 500 /cn?,
constagf, BoRUIaERy %%ﬁ@ztaﬁtgqswcgﬁt fﬂaﬁ’f%&ﬁsﬁo upjt %ff M {elbling rate of
less tHaﬁ‘ %ﬁoﬁt@@'}loﬁpﬁ Wiroath AemERub ?6}9Jl'gtlonododbﬁﬁ§s Gshé}pasafé? dkartPle, but not

[ s/cn2. Enbodi rents of the invention may
hmlteg @n gpmgdurou‘gh 1R, THE202 3130, 3%d30; $Taid/or 5QEIXWtE>n daBhLREs).

mbofiftenls aF Mot hat: be gersipigd B KIESCC T S or exampe,

ABMAE 9ndntABMIST) @xarsdl fnd¥whase %x&%?@l CdnbitiRAP Ulhbled said O,
doubling rate is maintained at | ess than about 24, 30,

conceg@anonagangsgfrowboggl -2060 (fop exagplegwhemin they Og@om]ergt)\on is about

10 d4,nyent g r o
4 SRR B AN 000 17 30, ZRARARL B, ps o
and bahacel withhaitesgeh. FpﬂreuhmpiemeIM-SE anBp b&ncvﬂ&ﬁ&htUnabﬂ Yow oxygen
const ant, doubling rate through a range of_ popul at |

conditijispiheigia %Qzﬁnpwt@tlpaﬁg@ %houae% less sbarpalzﬁnta?to"/mﬁbout 15%,
less tlg;gL’aEJohp 950, EQ&;@P@W%&% thah %B?ﬁtnl dohCaboRf ﬁ%o%ég(man about 7%, about

rate |'s naintained for about
6%, léss 2pn 530215,6%5-3361,1t Bho3kss thatabobt 8%, abaurt 4546,50ss than about 4%, about

304, 1RSI AR D8 e RO e e b A dB oxeen
condif6Hd N@MBW frérﬁ%bapmttsohbbmt BN AREOHHI fRut X5%, about 1% to

accept abl e conposi ti ons which y be ina liquid,
about d 8%, abeiti 1¢s tmbosléﬁfydabolkte%maa?eout 8%, gbout$do tcealmvt 15%, about 5%
o by %, phon? TR0 Rt T Pt e 5] 205 e lo SO 8%, abou

2% toCAMBROBY6L BBt YWhakdut 686 abeht 234 a6 8bout 5%, about 2% to about 4%, about
2% to about 3%, about 3% to about 8%, about 3% to about 7%, about 3% to about 6%, about
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contai ned can span a range of physical states from 1)
a common liquid state (such as in an 30 ordinary

WORDY2ise1280i cal saline solution); 2) to a w depcan@@oioorsss
| ow-to-highly viscous states including jelly-like,

3% togali)a;&:réa‘y eﬁhdlu(t: gf/o 0 3 Coggi’-l? outs’él‘g/"1 gl?] u\{\% I/d rﬁb\gggr W to aﬁovft 7%, about
4% to\aebut 6%}/\413631\/ a%tooziboaxsw;l@sdmttﬂ%lto wee B%,fabbuemwlabout 7%, about
., ..such that the conp05|t|on ranges in viscosity froma
5% t°§b‘a‘lté/\?d@raé°i“t %00zes" slowy Iike oil or honey to
C i | f
s P PRS0 T SROBLITHET K BLOBC (or el
ABMjSé] aryd exABM-SC) abltered $Lada:r- lelvastyigen camdifions whhﬂeﬁaﬁ‘aa ;concentration

0 a.Sso like st te (havi very low |levels o/ =0
rangegan?amn u*%ﬁg’ (&%&w Syherein t ﬂ% £Qziconpeptraipn &s 9&’%% 2%, 3%,
4%, SYN B, g%h@%e Toefoae), ethok hes o H%Uof mswy s 188D, and balanced

were initrally’ suspended into a dufa
with nitpogege [Eambadousnts bﬁthesnvctritloplmzab‘tbeegensmwd with €15 -8C aad@¢xCF-SC (for

 examglp ABRPSE A dr ARV biacenly SERTR s 30 i RET aBhsitics, wherein

said c8lf dBnsity r8fges frdif LﬁbSutlﬂé\S@m 6'@1115%%12 ((f&loé)@lmple wherein the cell density is
Vi scoel asti ci tXQ; al so known as anel asticit descri bes

about e H), 20t BAt 4G50 59+ 70:80n9%i K80, 309 460,250, 600, 700 800, 900,

00 JRSERSY L2558 LABORS OB B BB SO Rl o s

densusets roauésslthaiﬁ@dduy 2800 belt/tw®, ledethardatsdut @960 icslisigan], il&@d than about 500
stic materials strain,10 instantaneousl

en
cells/cgl@ b é?Séhtélan Ahauy 49 csHs/em. ,clepsy thagt thowt 59 Mé(%oﬂ@sguthm about 30
2 the r l:
cells/c%rl to? I&F fo?gl‘f thoui 12 rrc;ézlts/ghizf %g?%ﬁfgl?nt:sf ho;fgtgg 61?\26%{(31?1% |n(1=_\ Q’ be generated
with ﬁlFeSC asnds wgF-SEx{fobiexamplee ABMERGenhd sexABM-JC) wherein the cell
adm nistration of .cells in |jqui

d,
pOPulété?ﬂ Idé@?l} ralgfq Ao magutqp ‘%é’hfﬂ%’lgés"fjvxj ?%J Iﬂéﬁ-‘i‘aﬁ'i’%“ 24-36 hours (for

examﬁl@ Phh&ah! tﬁ@ c@lfl pbﬁﬁéﬁ&?&&ﬁhhﬁ te ?rshﬁl@fﬁt&lﬁe& Ekeleé“sQEi&@leSo&fm 30, 36,
he wound d, wthout trapping 15 unwanted exudate

42, 48 n54,h&0, vﬁﬁuﬁd 780188 A0ngr 96| hd:mlr@ nmEmbodingentp ofi dt snveptibn may be

gener%%‘%t:hl (?Ig-sﬁﬁr@@ngbégz&\gﬁ%%@ e, gga@ g? exCdeAng éé) wherein the cell

popul R hiint@ins L4 Bfkeh@dly 36RtaX RIoABRA® RateOfhrduBAOA trafde of population
secreted proteins such as cytokines and matri x

doublings shetops an eirapse el ahtsod@ populaten devhlings (&7 exBwpse wherein the
poputhfor® %Hu% ﬂﬁg'r&% id &g%?ajged"f%&l 085 3PREAL 5 tso%({mf eib };t-ﬁ)t, §.35, 5-40, 5-45,

revent “scarrinig
or 5- Sl()q&phlatmgdomblmgﬁ) mal scarring (see, Exanple 7).

Addi ti op I Ly, the apparent i mTunom)duI at ore/ properties

Embogyments exth ey easiori desise Rf 6§ SC Aptpdt Rt d(fencagmpipsp BM-SC and
exABMS-S@ (?n Qrgféa {oep As)rmlﬂ?éﬁ%cglm&% fabRNS itldA8 rv@m:}?ﬁlay be in a

|nco ese ce sattract ve for e treat nent
liquidoiermimmlhdod)mihddiked;tes@rUsﬂ' of the terohis $ h@ﬂdssemlrmhtl,vorrsghdhﬂle state” is

mtene R 5 40P SRR G ot SR bR i L cots ar
comainw lé§n %{)éﬂ B%?eoﬁuﬁh}(sk@ stafs atdm Vg rasébim'ﬁ%thq@icﬁ §@&E(such as in an
(QVl , r eruptions (i.e., adverse cutaneous

ordmajyugnys@gzglmbmg)me gghxtxen)gdZ)pqoo@ oyide-rangg of low-to-highly viscous states

ern nt fractlosfro SC. a
includife e SABE. BRI s, G GheHiang S b B ot atseical gomposition
contaid€ ﬂ‘Bixﬁl%ﬁ}Cﬁl@h ad vieryPIows wv@méﬂ@@raeanﬂart W&BS for example, such that the

composition ranges in viscosity from a state where it "oozes" slowly like oil or honey to

-23-



10

15

20

25

30

concentrated and prepared in such manner as to nake
themsuitable for in vivo use. When 30 prepared this
wowags/15628di ti oned serum free nedi a from ABM SEchas28e07488
denonstrated to contain nunerous pro-regenerative
k r r I 1 ] . .
increafih bl belHond ) e BN et WY M b THERRE i, semivclasic
and/orlmallehBleaBtola QlidTlile stnahing Vet love levtls dflenﬁ‘ﬁ@cﬂlala@fwater) wherein
sol ubl e factors produced by ABM SC can
the livipg ey tyidpie dhg ynaprx dyave psmgdele%hw@%sv Pogeipghey were initially
susperPd(ég/ i ZPR0R7 468 £56 ousF'bgygtgl Bliabid, ns%g-l\{'e%ﬁl: %[doﬁqﬁllé‘ﬁ)le matrix
ot her mactonolPecul es’ can be excl'sed fromt
(whiclgdbisexaapie, ihde sdmé bfthe sama plibtde hweimetastic prdperteds wf mammalian skin);
ractjced . in the art, such as, for exanple, MALDI- TOF
see, F&%%‘ié‘gé‘ﬁlr Bet ry (l\/at ri x Assisted Laser Desorption
(Note! a vﬁgcaaagt&ny,T alaaelqgwﬂg &fétlasné]ﬁ’)‘f e @IBRE Mhleriats tHad EXnEBiPBoth viscous
he net hods di scl osed (as as ot her separation
and elasmmhaqaeﬂstsqsohhasundatgommplaguacﬁﬂfymlohowscwa‘ mb@nals like honey,
r ot ei

it G A BB o R EBA ) S Bt s i

instantaneilRly WEEH stdstehedlt 21dGHstAs quick®y tHarnQb thEE @ﬂglw $tht8bnké the stress
an appropriate vehicle for therapeutic

is rempyad.nV sceglestisnmatenalsnavertleente of both of gheseapraperties and, as such,
[ fractions would be reconstituted in
eﬂnbégseﬁksagg Qﬁio fagen or fibrin-based vehicle, 10 and

Clinicap RHin@stitiohcaf lcylls @ntlhﬁudwm(ﬁ dotid, ahéh satidilikeoneticles will enable
products generated by CF SC and exCF SC (such, as,
applwAw ot tﬁmgm@mew §@pe @n§hen geriewr ghdhe yypungs bed,” without trapping
unwatERENRG qhkﬁgabumfcceptable small nolecules to | arge
macr ono ar conpounds (including biologics such as
Combiripg sslpblermiteix to®mpenents lsuéhaas: ceitagehss or ﬁ’atyn math CF-SC and exCF-SC

(for xR R SC A ARG Sices e ol el ta gp-regulate expression

of im r@ﬁi@ QE&Q@& r@teﬁ'ﬁt JukB 93 gfbk{‘ﬁlés%d%mg& ARehIBYeinises. Moreover,
such as, C and exABM SC or products generated

applichijors qf;hB@é-lSleto mgcajbnndumﬂwowmlsaappeary tes fegtilitate wound closure and

sanmpl.in uch ditional .nolecu ngl ude smal
preveflaPREn QR A E0e P A Emel TarTe e EVIIE Fhat or | oo,
AdditRnhilYi thé iappareii inkuASmod@ilgory PRIpetties (o‘n@nsa}s aﬁ@leﬁcprsc (such as,
to nane but a few categories. Likew se, a very snall

ABM $ipindn gxABMiS§Do gie€s eigay Example e makec compositionnt andy therapies
1ncorpg>:]z?%1% otg%e é%lllg %ﬂ Vd%k 9? & t%g tlcegéﬁ%ﬂrtr%kl%lﬁ %ﬁdgﬂ Iﬁ}]sggders and diseases

I'es, act ors i nes,
involhih@ thdsskirg lsﬁdfh asforcmmhptd bpi notdirit&ptol, byoniceinflajnmatiet§t dermatoses,
nucl ei c acids (such as ribozy ti-sense
psoriagis; {ehfincPlapyy. Japus g therpgions &53 £ “YesHsogt dispase (GVHD), and
I ¢l al variants and
drug éém |d\¢g¥{%e@§¥5§§ﬁﬁﬁé6§% dé% f@g@ésﬂusch as various
Secreleé piateins and nal@mvﬁmatalarﬁhcguhwﬁomSCF@@ avel ¢xCsSC (such as, ABM-SC
t| tion,. |ns dele on varlants ese ..
SRR tlﬂléc? |r?ecﬁ§/ ﬁbtr.lgid 5@“5 conditions,

concekaﬁate@ aﬁ&@k@a&% #Ysuch %ﬁm%k hi k&ﬁhak@ th§ saifdbld k’&t in Vitb use. When
onbi nation with the teachings provided herein, any

prepam;lntbér W@)", mrdnttqn@ﬁ serum-fige tmedip from ARVa$e has e ylemonstrated to
d b
contaf NG pOORIERTs SHitkhede sl s ape aix. proteases in

thera&aﬁéalgrefﬁddﬁbe aéncehir@tteg (fedeTabR mgtrB afa 110). Thé 6bmplex mixture of
CF- SC and exCF- SC (such as, ABM SC and exABM SC),
hundreds of soluble factors produced by ABM-SC can be distinguished by 2D SDS PAGE
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or products generated by such cells, are contained. 30
One enbodi nent of the invention enconpasses a net hod

wobostsetg! ati ng wound closure in a diabetic petrigabos/0o74s8
such as a diabetic foot or venous leg ulcer, or a

surai . . | as.
(see, ﬁg&%rém@g%%€w¢6geg?s rr%nr% &t\iﬂﬂ ﬁglg%gwg%c%gﬁ?ib% ae?agédefrgﬁxythese gels
and ideatifisiSuding fechhiqbs ffutiasly Aactce®Cn (heiah, agch AABMrSampit, MALDI-
exABM SC), or products -25 WO 2008/156728 . . . .
TOF prass \poeieraneity AMatny e Astisted dLasgr shesorigan Jonishian Rige Of Flight
| naturally occurring extracellular matrix and/or
SN%H%%%%Q' pl asma proteins conponents such as, for
Utiliziag arthpd emethiods f discdlosat ufasl wetl rasc eilxrnaeparatiorantechniques such  as
bovi ne, rcine,. or reconbi nant coll agens, | am nins
chromp{ogFaPhy g Mot el calfiiersySipms) b AP SiEprpfetis or Cell supematant
fraction® AR Vel isGRtIBVidbfredd g)oﬁhﬁltzea @d tsforad HBARILd, IoR Ghabsiited in an
a human, at the site 5 of tissue damage. In another
appromginte o elelet for sharepsiutialadynisigtratinns t br ene pinbodigreatiabe groteins or cell-

superghint froghinsv i oot BLBHE] FhcEnGroEERTRED of g vehicte
and applidd mgi@dmqudwwomdned wi th al |l ogenei ¢ CF-SC and
exCF- SC (such as, ABM SC and exABM SC). | n anot her
In additigroth productsfeenpratednie RE-p ang kT Padsunh #a/ABM-SC and exABM-
i ¢ | . . :
5, ST Ind! k' Q0TRSO o o

macro@folecutdr coxgIphds (ihctudingtbiologits tsach tae lipidiayrdteingnand nucleic acids)
month or | onger),. producing the de novo formation of . .
may beopemporaied {91sadmministiajon yoith @r PhanbacRutEsily afcepipble carrier such' as

biode%rQHé%BIé @gwcwﬁ, M@f-@@&l@eﬁ?-@bﬁ%& 9@%@1@1?@ 'eaha%‘mBM-SC),

poyl gl yco I'n anot her ehbodi rrent,
or proghets gemazated dbxlsucto ngltss atei contaisedc UA$ aivery small sanplingf swed additional

cel | medi.a under nditions of reduced oxygen tensian, :
moleciss B miFdtut UL TIPISFEEd PRATSEGRcalS, GUNT Sty nmatorics,
antibiGtd] Vigdn®ias, 4nd riaeials @acYasQalcini bmebid deWantRdriv. thikewise, a
nitrogen. 1n one enbodi ment, the invention enconpasses
very smatkstropling oprhaglagicagnay pivdudenedtacelbelar mutnip @soteinsnblood plasma

rising the.steps: preparin sol.ution risin
coagufeioR prptelty | alibscicte ey Bt Phatiiiingee Wichilcs, Tpids (such as
cardiofﬁEﬁpl 18 NépBieh gohiylifl), Utaddl RAcleROCicidy istskar ROnabezyn@8d anti-sense

~ HEPES (optionally including 20 supplenmentation with . ]

oligonugleatides; ox A<y e¥pressiongraTBIcteineliding therapeudigalhe henefigial variants
and dc? vatveLdf sﬁéﬁ:ﬁio‘?&ugs%?cl? ofis 1@?%%9&9@8de§%&1& as well as

e solution;, and, transterring the cefl suspension
substitubion, insartioe, andl déletion vacjunty.alThade drbefentbned merdy healayalf example,

. 37C, for ex e, when pl.aced in_a cell culture . .
as it ¢afchiy aPIHP?‘?tfgr%hgloé% é§@_eﬁéfl b a6t thah dp ac.orfﬁﬁnaéwn with the teachings
provi({éﬁg{e%ﬁ,eéﬂy' ﬁlﬁhb&mﬁitfdngpstmlnépgﬂ ﬁl'e%?éhtliééll‘&m&ﬁﬁﬁ compounds

step ‘of Incubating the culture f an extended
could plerr iinodudefl farnadnimustiations, witlora phampceutvatly nascepthblai ¢agger such as

biodegrtesble BAG cEy I VABRCT 5 ABETICEoSoRNgbRs oSRRESC agf gxaBM-SC),
or proa¢taB&Reatell b sidH dePleeite contained.

One embodiment of the invention encompasses a method of stimulating wound closure in a
diabetic patient, such as a diabetic foot or venous leg ulcer, or a post-surgical wound.
Stimulation of wound closure may be promoted by treatment with a pharmaceutical

composition of CF-SC and exCF-SC (such as, ABM-SC and exABM-SC), or products
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I n anot her enbodi nent, the invention enconpasses a
nmet hod of preparing a pharmaceutical 30 conposition

wWOo0NPisesNg the steps of: preparing a sol uti opcT/us2008/007488
conprising fibrinogen and thronbin; re-suspendin

g
generat(t:{de %g?{lht ?@glg:éégﬁlé'@&) E\\ng(w%gg éﬁ%@%&{ra@iﬁwrxﬁ&%x' dhd/or blood

plasm&pidteing Gofpofems Suclads] fursdxamplhy pulfi€ied aratirspendedmbinant human,
. solutjon to an open wound. |n anothey enbodi ment, the. .
boving, nRRIRIFO AT SHEIRPRERTE SoBageRE-h Kanigmsy r@ps'apg% gpd/or thrombin.  The
h RRCRipoSion hABOSAh] r‘é@'if@aiﬁﬂré' il it BRIREEPS hfnan, at the sit
P mg%%élg?iq%g ﬂg‘égg uti‘on corrpn?#%i ng sol u %’collﬁég%n, an, at fhe stte
of tissmerdamage.e dn @edthec ainbudimengdi fopidallypuiplivisentdebiiodegradable matrix is

| ut am ne,  sodi.um bi ocar bonate, an EPES. (opti onal |
formefl Erich ktuES, 15| RS Re Vel 451 Pt TAtaral | Gphtecampght collagen,
ﬁbrincg%éﬂ,/ M/ SethesthdiA) cobidediwiihNglldehdid ¢IH-90 At efx@CSGE: q?fﬁ;gras, ABM-

cel |l -supernatant derived from CF SC or exCF-S
SC and xxABM-SCABM SC or exABM SC) into the solution; and,

In ano laeg{é{s})gﬁ%rglrﬁ%erﬁ? ﬁg %eof?l(\)/lerﬁ%cjnggﬁ gﬁactgilt?%h; gorglg(leﬁqtioriraf allogeneic cells and
matrib€¥R@llRredEDITR) 8siesh elteAddepéricklbf URR (sGEnAat F .exdiple, but not
. above nmethod of preparing a pharmaceutical conposition
limitedrig/ 1 data onsrraenth oF dopser)s Brodueing heege rfvoifprpaiion af goppgetive tissue.
. i .. ; _ s )
in andy U o, O GELGHONEIL 5550 ShahEQUFHL Sotgen o
poylgl32olindcid% Thlanother amtiddanereritedpieemacetiosl comporiticnis cultured in
enconpasses a_ nethqod of preparjng a pharnmagceutica 15 .. .
semégwpgili e updnsePdinags Pﬁ@dls‘?“é‘p%"%?‘? Pe.aﬁleaa ﬁ@éla;’fe but not limited
to, ox?%@n%ﬁs% é’q:i’,lm%'iérﬁ kP Bhdult BLI97 @He5,a00,, bha BARAEL WiK hitDgén.
action or fractions of cell-supernatant derived f?om
In on€rengOdimemx @k 8Gchfion enesmppdses aABRHSE off prepaABig SCpharmaceutical
into the sol uthi 0{19; and, adm nistering the solution to
COmPOSIIHOMRIEYRSC 35P$'n anot her enbodi nent, the present

prephy@gt ia°@oﬁﬁ69mé§§1ﬁﬁ§in§i 8S1uBler Q:gﬁb‘%%_rn?t dePlim-free cell culture media
particul ar!%/ in the treatnent of tissue danage caused
t

supplemiented nwith cglatanine]i spdihue rbdoqasharates and UHBPEfu(eptionally including
disorder.s): .i,nfl tion .(incl,uding.both acute and
suBh B RS ity e B AR e P et as

re Bi§ealdmigaF-80f G KOFOST; (fdrrexdiipld, ABM}SC ¥r ESAIBM-8€) in the solution;
burns, lacerations, and abrasions); infection (such
ands bacterial, viral, and fungal infections); and,

tragﬁ%gﬁn‘;&gth% L&%ﬁ?rﬁ&éﬁﬁe\éﬂ Y09 Sissdd ok of E@ﬁg{lérgi’;ﬁégggﬁ g{g gongeal at 37°C,

sses t of a diversit
fod excamipd e rvehenfplacedXa ekl cultiratinaubhtok.i m t ed t o,

eur ol i.cal danage and di sorders of.fhe centr.al }
The aG1A GEE08 f PEHACBEG ML L5 SoppiAon sy, B eyallyespmprise the

step dfSnéubatifPtAbulGRE Fdr bh RkteRAGPéfod SEGiMeAGuéTPYs, ¥8r example but not
caused by neurotrauma and neurodegenerative

limiteditg,clxd glays onlvogém underblowi ereyigen ddnsidmeconditions iequivalent to about 4-5%
03, 5% CO,, and balanced with nitrogen.
In another embodiment, the invention encompasses a method of preparing a pharmaceutical
composition comprising the steps of:

preparing a solution comprising fibrinogen and thrombin;

re-suspending CF-SC or exCF-SC (for example, ABM-SC or exABM-SC) in the solution;

and,
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enconpasses treatnent of di seases and di sorders
requi ri ng bone, connective tissue, and 30 cartil age

wohegaRengt i on, chroni c and acute inflanmmat ory pbirh®6008/007488
di seases, vascul ar insufficiency, and corneal and

o e HRISASLALL BN 100G Gh ERGH RN Of t he
AvVent 1’ vn enconpasses reati ng cardi ovascul ar and
In anophernemitsrdymeiatirageinyestich emwodpassef faometnod gl grepaingha @Barmaceutical
nmyocardi al , ischem a_and repair and regeneration of
comp%rtmovgg@g}gstf@s;&mﬂer embodi nent of the invention
P e o OB Sor dars. of Sancr SaTorand o culture media
supplpmented t wisls Lghutasing | Sodasn didvarbonated aadi HEPERd(optionally including

exocrine gl ands. .Anot her .enbadi nent. of, the i nvention

UG EBRpALQR Y e BB AR G UERedC of ¢ hymus

miRhg'8 I ffacBSn & MBIctibMTBN Belf-Shheriit Al Usdrvad s @F-BeY bNExCF-SC (for
organs. Anot her enbodi nent of the invention

examplenPIM-SEC or et BMeS Qhimbytbe splgtidnsandder s of the 5

el e iR B Rl RERpChERHE ot 85 pblih e 37°C. for

ex@MPRITASS phickd BAd tdlicul@fdlinagbatstd herni ated tissues.
Anot her enbodi nent of the invention enconpasses

The aboweamgthad of pesparing ar phyamaseaticd rcompegitiondnay addiienally gpmprise the

S . - - 9 .
step of SRl ¥iPrissuETmdle. 8F Calitbic releSAhdBP anitilhiafe Bflen tension
conditil@isieqaiyafeqotm bouS[3-a0% @xdd-53CCsuch as, ABM SC and _

exABNLS%&, can al so be 10 reconstitut%aﬁgn a . .
In anapgr; guqdimenty (the, JYADHRL B9BIAAESSS amesth RIEPYTNE,3 gharmaceutical
e Snhdrith [ manner, the solid-like collagen
cmnp%%?rlxiéﬁ%égkﬁgrégsgver several days, giving rise to
preparmgatsoisioa cohmrisingditrmbgércatdettirothbinpwn uni que

mat ri uch - SC and exCF- SC (such. ag,. Al and
TSR OF A OF e SR B drord S pip SXCE-SC (for
ex@8MPIDATMIS(Y Br £SEBMESQ) into fhie@Uhu€idnSand/, and 10A-C).

These structures could also be sterilized, chemcally

adprinistering ithecgplution tbaneopen wokedl, or further processed,
render.i the.cells pon-viable and in ahle of .. . .
i anch i uloRybol ik el B Bu s FRRE T Byrtapn. parictarty in
the tr&@ment 6f @bsuenddnhiyet daR8EdTBI intrhufl Elatel Ndisdtdérd (siidH hs autoimmune
t hi ckness burn wounds. To rebuild a vascul ari zed

disordgguni lpmnatign(inshding peth asuigand dhepic inflanygnatery disorders); ischemia
-tr W - riifici . r . t . .
(such 2y Rt R RIS G AL AT GO BER TRy, 85 abrasions),
infectisaU(suthbestab@siah) bk dnd tflreabinfedtioas), andrehraiid setgoens wounds. The
treated with artificial s in.groducga or %gfLicgtioFs
preserinYARYioR SRPINPAsET 'Sea e P4 iy OF dpmags i fsiders, for example,
but ndt Hnf R SneutN PRSI danI3e and HEBrdess SaRs téhed nBROSS Bystem (brain) and
when used in ITeu of a conventional artificial dermal
periphsraldugrveus eysgem @EERVAERAF Tord) , (forngxampleg syeh tdsemay be caused by

neurolr iR, 101 gRro NGRS (HEBERt apf ot AR iRy of e invention
encort eréfdehi ONSdi{asds and dfecradth ereQuirinBy bog Woahédi¥e tissue, and
_T-cell nediated i mune responses, conpositions of the )
cartilage geganerationy elronisrandegcutre iammateryelives risqagesp pascaler ivgtfficiency,
n i ci ot . .
wnd §reb I Bk B, ind LRSI Eekiin cncompaces

treatir@@ydiovatalat ane pulAdMaSdnease ahé disosdwsvYot exaeupleuth bhityocardial

) foll owi ng properties: ) . .
ischemia and repair and regeneration of blood vessels). Another embodiment of the invention
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In vitro 30 Secretion of cytokines inportant in
angi ogenesi s and tissue repair. Release of factors

wof206s/Bee¢ent i on and inhibition of scarring angcialsHrs/007488
turnover. Promotion of migration of endotheli al

encorfiis el ok it A B PrbBbERE B i opltic sifle"ds"Vel as ot

endockinPlany @Rettind glandy. C ANethet Bmibulimenk &f ale [fBJlenmilﬂ ehcdniasses treating
acute nyocardial infarction (AM) and st r oke.
damags gndqisapders o temys-asov e %&@Ber iptrpuefedipedysing and harboring organs.

Anotngte'irﬂa%ﬁBﬁQ{tatl)f ﬂi%l in‘(@fﬂoxp ﬁ&ﬁhvéa%ﬁ s Rl nlgsdé}ﬂﬁ e. and dlsorders of the

tectable in tissues el S post-injection.

gemtduunmaas/sreab(fer exarople, sucbmsrthe uagie amlblaédldr}: Alnnthen embodlment of
di ment of the jnyent.ion, 6 nunber.

the 1n§?f&l°ﬂé§8ﬂ@?%ﬁ§?%@%@8|mﬁs pit Respgreiimite. fApgfhergmbgdiment of the
invenBOlerbfripasies (restaitn SepMBMeate@iifh, %&%&o%g}ud?ﬁyl MBS Ostves.

in treatment, repai’r, regeneration, and
CF-S€ eindven{H-56n(suth damABad-SG sndiex ADM- Sﬁ)gamprocgucﬂndasqll supernatant

f or, exampl e i a ur,onal s agnd .t S
fractiopRydeFN &Y BT Bl sr P S GHER A A SN Sl RS AT R S] g also be
recon§tt@earifliaddolidifily 6611428n-HAM fevaée. StWidtEIhe cBIS e rdtohitetbted in such

factors which can be secreted by CF SC such as ABM SC

manngyrs theahdilike Feqflagen matrigois Jed, OYﬁe%eé'efaécdadﬁ,s giving rise to a

neotl %%a%qgﬁ%c%éegl ﬁg L Mq{){q%attgi( . @E%QZ%%F SC (such as,

ABMARU iaid Rx ABMP-ST) dﬂi@ed&coﬁ@ﬁ’cslarefiﬂﬁblfls@wfalél, Jand bloactlve (see e.g.,
Additional factors, such as those |ljsted.in Table

Figureg6gfandcl 04ngy). aThese seuciures spuld alsp besteizady lé%paléccross -linked,
freezd- Q&) cfi‘ rthet %e%g r&éeﬁ?@% s nokSidhid an? -Eﬁ&{ %ble of further

1A, 1B an cretion of pro-regenerative
growthy CF- SC and exCF- SC (such as, ABM SC and exABM SC)

Y T N, T -

burn RREAES! Tof RELIA aa{/&t!ﬁ‘laﬁgé\!: woliRd Bkl E)Qtlén'ﬂsd'vb?tﬁ {¥€re bums are often
production of conditioned cell culture nmedia or to

-treate@ Witheart fréificell Idsnb@frgplecqmnt nftst swgicahreséctionldf$he deadl tissue. After

the B B oy Teafes I DB ot Fr e Dt B i ¥l sim products

or ap;ﬂicendslﬁs oflepithélal aéliseiﬁtaﬁtin@mga@%ea%awmb&%ﬁ&mﬁee e. g
ure 12. In the inflammation ase there occurs

Comn%%@agéu@h ag gescaibed aﬁ@narwhqnfuse& ipfieg of psonwentigaal artificial dermal
produ) £ 56 GA GRATRE] SYE0S LA NSRS <SRN graned
allogdnemadkln dfy ihhibitingosratedti¢ing hlﬁdesﬁﬁbﬂ,e T-ﬁell hedidtédoindaiuse reactions (see,
w5, A ol AT A ot
1nven{Y9ﬁ ﬁﬁy%rmﬁ sM@é'eh%rM r&ppH¥didel mﬁe ?Hﬂﬁcﬁﬁ Igﬁ'hctﬁf g?ﬁltglhlggéeadequate to

nol ecul’'es play a diversity of es In ea
stlmupttenmewgh of3be petignts oWngkine 12. Use of CF-SC and

The oA\t oo AT e DoHe OGN 1 PRI SHE™ TGRS
Mam‘mt ion, nethods of stimulating organ and -
e Secretion of cytokines important in angiogenesis and tissue repair.
® Release of factors for prevention and inhibition of scarring and matrix turnover.
e Promotion of migration of endothelial cells indicative of pro-angiogenic activity.

In vivo
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tissue regeneration while reducing fibrosis (i.e
tissue scarring), and methods of stimulating 30

wOo20@/ BgReesi s via conpositions (e.g., cytoki n@gr/us2008/007488
pr ot eases, extracellul ar natrlx protelns etc)

¢ g)ﬁ(%‘i_‘ﬂ &3%?' (i}gléccﬁ}eas, %E?ﬁ%%%gn ex t %)"9:"'35 %‘% acute myocardial

1nf&&ﬂﬁin15M]3&nd’§ffékéSZOO8/ 007488 I n anot her enbodi nent,

and exCF-SC may inhjibit the bIO|O i.cal pro ess
d Effeﬁctmraae.vgell toﬁfffbﬁeéémgacﬁ@la& Hdntggegred ;shgebmmo GFI $vound

many human
e PR B T Yearring, s
¢ Nogngwufableammunepesfonsndgaimst cellyenerating tissue with

opt] mal fun on, ec al the heart a centra
Tn ongBpbiment &bk rierBS R Smibe o e fepenpts, ARG efoRsecreted by
CF- S@ "ahh extesse gchﬁraSOWEM@C BhAIRRABNIST) Yy B¢ G8dd Rreatment, repair,

cell's disclosed herein helps to prevent or
regencrremm end/pb reevanationi of damagsyl tisausisland atgeas ($uehlaeafor myanaple, cardiac

damaged ti ssue The f,i br be pr.event ed
and rgfial Pubask B A, (iR Bye 1 CLUBPIEy THAT ofattre due to acute
myoc&@fal ifektioR (AMI) B8 s@bk&)e| TheBé ﬁﬂ:ﬂﬁﬁ‘fa@t@@@ﬁich'cﬁﬁ%e secreted by CF-
i ncl udi ng menbrane bound cel | -surface nol ecul es.

SC sunpi@s ABIC ps ghawn s Emedé e§QT SHYBRL, thescp fastiue éntlusle, but are not

11m1te§gﬁﬂ %@ﬁ“lﬁi %BGX%PC@\?my a em§CBDé\?§ (306, B%r ' ALCAM, MMP-2,

Actlvm[ ML, MMPH 13, 04CB-1. 192e ali‘igtuhen eA&diﬂbﬁﬁl)faMSﬁ chhtabehose listed in
resent inventi on, angl ogenesli al so known

Tablen’e‘%vv]a% and G, a2y o b §eqrﬁfeii @as%% Crang ex<di- S@dswhs%% ABM-SC and
exAB@pgcygg&; SThBﬁaﬂ@ #fgﬁ@?élon of new bl ood vessels,

I's a key c frponent ’of regenerative medici ne because
Secremmvw&prbaegmérattws§wombs'tCF—S§,\/zmdanEFe%@ (suwhpsyABMEC and exABM-

angi ogenesi uc i f endothell cells are | ost
SC) 1 PR DGR gn TS BY s RUReT it SHERPR, RS dapch as, for
r 1. |
exam;gE:t ?lgg{r?ee’rﬁ?s}é kl%ﬁ?é aﬁglg‘é@gﬁhél]%&% Q§@12:')i(3 Cﬂe@éﬁ&idcﬁﬁn of conditioned
cell culuaepiedia oABMPSDedhel C@kmmrs@munsuatmnm sells toraspatlent
Acuteﬁ%(g}%glggﬁreab Sql%ﬁn{]%{pﬁlgfio@a Fegg Eczgfcgg%%lpaést ! ﬁeﬁular ghd chemical events
in the GERMEE bBdany and BEsueX AFF £g., Fipudanag ﬁﬂt}ﬁaﬁﬂarﬂﬁatlbﬁ? Ph&E there occurs
Angi ogenesis is_an inportant. conponent of tissue

a relepserRfi faciarfoandatn Bfbwariecelln te diy iminred site.win e jegerssation phase there

occuré QIP%(%JJ&I{'[QIR d 11%Hfa't1 %gll Fo? tl@eegtl g Inr %@?B?:?gnil t§s§1llleeSAnd in the
er exe ary he sen I nven

ﬁbroslsrphahag abert h)ecui’s iar‘ddpailtloxm ob fibrozigesoas avhichn potentially compromlse organ

rej yyenation ocesses W thouyt th ngraftnment of th
functigrir MereeVer o VIRV 1 cpiplkifis gnd et BICIRGE mekeMes Pl diversity of

roles inq:ﬂgh bEMRCSblesslY r&%@te@e,rlﬁléﬂfe fJ.ssue-specific
fferentiati on of human ABM SC or exABM SC are

Use og”e(EﬂéSéJ hnyd n@€F§€e Ksuch Lgg éAMRf hdtexAlBM BEOhmnihs rprbgent invention

eludd ritagoe 7o o et BRI RGBS organ and

tissue1egdRAFRN! Whilld) fedusBs! ForbliIBE] MSwe ase%eg) faeatrﬁétﬁo&dﬁsysnmulanng
produce. This is not surprising, however, ﬂlven

angiogeNESIS 63 COBPOSENESE £ CIHOREICHTPIOIEASIS emaqg wlaF darix protems etc)

| .and tr on
proauF b A A OB RE" bt eSS BP s RBRERT and xamne
SC). organs wherein the adm nistered CF-SC and exCF-SC

(for exanple, ABM SC and exABM SC) do not exhibit
per manent or
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30 long-termtissue or organ engraftnent. Instead, the
t herapeutic CF-SC and exCF-SC (for exanple, ABM SC

w0206k 8¥ABM SC) provi de trophic support factor$cT/us2008/007488
suppress cell-death, inhibit fibrosis, inhibit

In and.rtEéSrL%E]%SBgl'is Qrﬁbr 5T« h"%gﬁev%@%{% %?g&aﬂﬁf&émal process of fibrosis.

FibrosE%Q‘E/aUSﬁﬁ@Bbﬁ&Bé&& ofexdund-tealihgll searrimgl and inframtieidnnig, many human
i ogenesi s w t hqut, _becanm ng, part of

g/or stjml ate an

txssuest h 1br95ésp gisggg'lowns%gbr 1C éc%g* Fl%%ﬁ‘?l lgimtdmppgxqug, to regenerating
I

e AUSHORN# LT conills HDOE NELPTRL Bt OGO SRR NS, becus

scar tiashiei displaces edlls ne¢ded far eptioial degaediipctican inketmenti with lvells disclosed

hereinghes o GBSO YA EorDud 1 SHF G ELYES he mea Lt Gimaged tissue.
The fibhédis HRGTEE BELvEACRH Wy addiiVe P SR&@NCArfdcR 6f t\|v8 drhﬁore secreted

repair of damaged ti'ssue. In yét another exanple
proteinsh er peléwducr:qhv:enmp@mons,l msluldaxgu mgmbtasle dtqulndtqﬂl s.uh@ce molecules.

| osed rein 0
Addltl}&&&q&'jg}%\%‘l)& P]ré) cases 1|n'dgc i 91 PIQ u%ﬁ |b&fg@1ﬁ 181‘§Fe|r 4 cEXC %8d exCF-sC
(such by, ABVIL SO bisd EXABNRETE Riay pidy ahinffodtaht Sargidgstvdnhial fibrosis.
t hese transplanted cells could potentially stinulate
In angther o exeRlABe YS¥mMe thee sPEsRG . IINGRERILr ANgIQRPRESES) nglsy, known  as
n I I
reovs ol Vb AL QET S BB, ¥ A5 n ofne
blood vesselsf Brasltdyaomponent dfa'egfmérai'm@Irﬁied1¢1ﬂ€ib€dalu©e’lna’f'lyéformed tissue must
T-cel | -dependent immune response in.vivo. A T-ce
have. g Bloge o thP e rDgIRERRESS i1y guial, 1f sodatheliy F?IIﬁIﬁée lost during
degen@faﬁ@@ﬁ&%éssg:éqﬁﬁse@sreeprggxfeﬁél&? Y @butk $n hﬁ@é fOPgV'thh the present jnvention is
regenerative, and uvenation p ocesses. 15 A% used
a treafmmngi Hehem ued PEEF-SE aadmmﬁF-S(E gfoanxanplunﬁmm&ﬂ amdethBM SC) or

comp%slltug{sgggélfcgg% eCt b%ﬁf é}gﬁgeﬁ/ﬁﬁﬂ@@gg%%ﬁ;g%ggenegig alpl’target tissues
and of@hd QEPRIUE, forfé#(@ﬁfp'l@ﬁ'n dhib8Gr dardiac Hbduey LAK Foge‘%sw is an important
COﬂpOSItlon mhereln Sald Inprovenent IS I N cative of

compeneip petissue rensdr andadanperdte imeomwnctioasyigh biasis, inhibgiadny to optimize

heahnrgeogggr%% etd't?sn or healing of the damaged tissue, organ

gl BSgpes System 20 Table 1A, 1B and 1C shows an

AnotiRXeReifipMy hieséf tHe Sredcakiimamtiof iavdlVes @etstinfulatfdl obtegeneration or
receptors, and matrix proteases secreted by human

TejuVeREIATERTORPRE S ‘é’I}BO‘&}h% EIP%aﬁWﬁms‘éfrtbﬁIaﬁm%Sté@ﬂlceH%I {njyieo studies have

showi 5| B W CetHAREARLR U (RO SRR SEfeniatirBF Bl RM-sC or
exABmsérmagermralﬁomMaeEm aiuggé‘s?mg tRiPIthe fkﬁdlﬁhmmﬂa&lwhmlg thksd/cells incite
s BT e B G L o VB Aot respons o e

cells ﬂh@l%b'él{'e% SRRNEEOAL el PRddUREMEMAUS ddt QBAIrkid@ hbREPer@B/en that the
sol ubl e receptors |np0rtant for tissue regenerat|0n

role odrABMpYU|inthona ofrowds ltmmn‘edsysgu@maéraedprquhmetq)myt Hence, the

presei (<R S CABLe &8 i BERG e ots AFRTtip the administred

CF-SE€>Re ek TPBG (fbeRampla ABM $@tand LRAIBVESTPdd @bt fhibidPermanent or
base culture mediumwith insulin, 30 transferrin, and

long-tewn disPusnpnaEEancenEraiamenty Instrady thestherapeutic (Fob@iand exCF-SC (for
examl.l)lg, m% *Ané‘sex%iéﬁ?sC) provide trophic support factors, suppress cell-death,

inhibit fibrosis, inhibit inflammation (e.g., immune cell inflammatory responses), promote
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indicated in Table 1A, 1B and 1C. Imune D sorders -31
WO 2008/ 156728 PCT/ US2008/ 007488 Cel Il s and

woo0PRsIki ons of the present invention may be pggatk2§08/007488
prevent, treat, and/or aneliorate, inter alia,

extra-égﬂg%? gneartlgk'tr%hm&gk gﬁd}?regtﬂg 1%323% §9(£€éng§r1% gs?tgl%gt fi‘&%mmg part of the
repairédniisa@htedsi pefioat or heﬁently ddtectablelevkkenpl ary only and

are not ended t.o be conp nsive with respect to
A furthgr exmm@}ilaafwmvﬁ@twaﬁ%ﬁcﬁ?ﬁ ahir grRprigd 49 $ings s administered
cells agés‘i':l1)td('léf&:rtc9:fe HEPE 1r§ﬁfé%lxgeltulﬁ€ntfaphﬁlﬁm 9 E@stlﬁg fd E&iﬁ 411stered cells

imting With respect to pathol ogle
are comlpkmlg dlearadhfromehe bddys Thrasuggestothat sacrﬁecbfactdrepby@sasdsential role

i nvent.i.on anpl e of sone di seases with a conplete
in the gepaig & &pﬁlﬁﬁgﬁ%ﬂ%mne etiol ogy: Acute disseninated
In yet SRGERNBRHELS the $ résé@ﬁ%entxﬁﬂ‘ﬂlﬁé?ﬁnﬁ%%%ﬁﬂﬁe the hABM-SCs disclosed

Anky I05| ng I:egond ylitis, Antiphospholipid “antibody
heremsa@m@r fsom qnarBnor Apires tASCS@heihesc ce&l&t%ullnbmﬂ@gqe@atcﬁld itrgnsplants in

pat1en§. gvg.higmj tml%%gétl {1@? ’tlixetlsg t%eIVIB émtf | %th %(Hl@? rPaﬂtentlally stimulate an

adversREiffMinEOtedponsEONAPRSér Serpsisig Y vAdTEind Ghatvesisplinfedadgeneic cells
Gui I lain-Barre syndrone (GBS), Hashinoto's  disease,

discloged hspein ciatly ,cmw@sgggﬁq)gpnp\gﬂwa'f cedh peoliferatign in vitro and avoid
1nducta/ scelt! lﬂgﬁ&d%ﬁy fn@ﬁ@é ﬁ%g%’(%se i {J | Rl’lece?lﬂn ﬁﬁ?édsimmune response
enia gravis socl onus nyocl onus syn

is a l(e@VB)ctorQ:ﬂ iimmuneUpriotésses @ial’ sret dtrinedial its, hd%m‘gh ir¢geRerative, and
Per ni ci ous anaem a, Polyarthritis, Pri mary biliary 15
rejuvepatiQIHIereSseSsRheumat oi d arthritis, Reiter's syndr one,

As usedOHERh S'asYOREDNE . arﬁ@llﬁ?tyaﬁuaﬁ Ahb&lti bifSicient” qu?foﬁhce detectable

arteritis (also knowmn as "giant cell arteritis'
improwerheit nmu fiesuee mngqn‘, |QI hlolnguaa,l syateth \(‘ege nirhgne system) performance,

.granul onat osi | es of so €S _suspect ed
functily; PR S0 OF ORGP, VREBFbOR SRPOUERER & idicative of
complBRNGEfarBal s @Rt fion he@station] i reas Qegéﬁléfa‘i’iéhc of BtdIBigeof the damaged
syndrone, Dysautonom a, Endonetri osi s,

tlssue,wrﬁmﬂapbgyalswmm ativa, Interst | tial cyst itis, Lyne
Tablegf%‘fﬁgg}l% IYQE&O% N%clfena §0111 %If g o] ShnyY {ac%/oés, soluble receptors,

rcol dosi s, erO cera
and mﬁﬁﬂxl ﬁrb&ase‘s’lsbctrbteg(b,y lﬁlﬂﬁm\AJBMJSQ Rﬂ'lﬁ:n sumrmﬁeﬁﬁn @éruﬁloﬁ‘Ee cell culture
I mmune yper sensitivit di seases and di sord

mediap| M@(ilg.sélps@@m opggnirate; £1= Adrngad INEM éGlePTMérsgpelemented with
4mM th gﬂlkzﬁx‘nﬁe ( &2@& %&m&%@ﬂr%gL@I or'\]ﬁﬁlzﬁ rl%ﬁb acontalmng 4mM L-

glutandae mand t HEP(Eé;c z@he(Jlpnd)utsopplennertet e wathy t Insulamﬁ\narmfemn-Selemum A
) oi mmune 25 Pernicious anem a, Coeliac di sease,
(Gibeggnt act dermatitis (poison ivy rash, Eosinophilia,
The r&dutts rHeﬁQJn§§£t@Sth§t hehabous tro%ﬁfc”ﬁ'i:to‘is laHA Sofubld 'Péb‘épfol@?mportant for
reaction), for exanple), Goodpasture's syndrone,
tissue @egmanom gch seodulatonesf thi soawiae $istehi arst prcgluced by ABM-SC at

thyroiditis,, He tic di.sease qf t ne orn
therapgdaly’ Felovine TEVER: bR, SUREET Sk Wi Sheniptably, carlier
experitenss Gembastraidaias, suﬁﬂmlah@tism JRNBE Bt (buﬂtﬁivb?Enedlum with insulin,
Rheumatoid arthritis, Serum sickness, Subacute

transfessis @l afelegurenat de@itedsto aghipyo mecrefed| profam levels such as those
mdlca%ﬂBtﬂfﬁe P% f@laﬁﬁl _ Synpt ons of tubercul osis,
stem ¢ U

pus erythemat osus, Tenpor al arteritis,
Transfusi on reactions, Transplant rejection, and

Immune Disorders
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Uticaria (hives). -32 WO 2008/ 156728
PCT/ US2008/ 007488 Exanpl e of sone inflammatory

wodeisgeiss: al | ergi es, ankyl osing spondylitispct/us2008/007488
arthritis, asthma, autistic enterocolitis, autoimmune

di seases, ..Behcet '.s. di S roni ¢ ihnfl ti

cetls o rRRSINGERTT 1B PrFRS nelhy P WRETR £Pleppy rear, andior

amelidrate| Aneredlns, ymbowe) adoiseAcRs and éhfldntmatonf diseased mid/disorders. Some
di sease ,soriasishagsoriatic arthritis, reperfusian

exampleg of guchr diserdgisAre indicated tielow; theser lists reapeniRlpcenly and are not
mendB8 5 %Gkl 2 G £t 000, R A ant itemcatry

diseasag anraiidondderk; namsloudd dhSddblbmting ebed tonsragd @b uimiting with respect to
Deficiency),, T cell defjciencies (such as | George's .

pathologics WhHRR %Amwreats% aGith cel fptRtEBE e aﬁgeﬁ nvention.

ExampBR¥AsShEFisdnsel WRR ra'c'oQMé%t%}gpgﬁﬁim a%g?mbrﬂet &EBA@%J'? :A[bh@ezdisseminated

receptor deficiency), I'ned T cell and . o
encepbdlomyelitisi (APEMY Addison's sliSasgr AnKylnking espondylitis, Antiphospholipid

.. L.mmunodef i ci enc i sease (S ., Wskott-Aldrich ..
antibod SYRGEe GHEF). APIRRTE AP i L raLing P (uiEimune Oophorits,
Celiadedis &€ NQrBBn'S SHikBas8s DRLEEE t a{eNith JtypedeMGestational pemphigoid,

Her edi tary angi oneurotic edenma and Par oxysnal i
Goodpastirrels revndiesm gGeyiesiudisayse, MhriainyBaré ¢pndromenGBS), Hashimoto's

. syeh . L hesij et ci ency,~.Chr.oni

s Hip i BHSPR BoREe B e KA APAEY DERERT Lous comhematoes

Multipl¢ nsh1€0Es, Myusthetian DA% Opy@dsmisg mysyloauo ehdrooye [(OMS), Optic
neut ropeni a, . 15 Myel oper oxi dase defi ci ency,

neuritty, (Qrgkse thyropdisisp Ranephigisy desRisions candemia | Bolygrithrifisy Primary biliary
. nt - i Gi Var.i , ..
cimhopf SRGRR ) el BFEY pdiy SRR SHAE Tekayapu's atris,

Tempbralraneritisefisoikeooy BY'gimo vell (AéridS)'), Waino ditoEnmeno herhblytic anemia,
V\} nven i oqr}wioo Par.ti cul ar enmbodi nents of the invention
and Wegener§ g YPF¥wi ng: Al . A method of administering a
ExampR§ bR REME esRlicy sussdchla M liRkedPouRbRhGRY: Alopecia universalis,
conposition or conpositions to a subject, conprising
Behced'd hiseasst €ihapes' disessei Chsorif datiguensyindwina, ddlysaptopoinia, iEmdometriosis,

) f .sel f-renewi ng col. formng cell,s, wh in th )
HidragyfS R SR o SrERHBRLI AN Eh FDE 4By svErtichy Ngromyotonia,
Narcdl@ﬂsfg' Oteds, Jakddi @ds) Bt REddRin g aPREative coMIR! Vitigdahtll Vulvodynia.

cells have a normal 25 karyotype, and wherein said
Examplgy 0f sameinyowa bxpsrsearitiyidy disegses pnéddisietderst Allergic asthma, Allergic

coi I8 SO ARSI A AR 8 Aot

Arthu€ Gegutiof) Agopi€ i derhstitisa{dcaemi)) A libimmghes BEmOIYHP GsicniQNAutoimmune
.ar conpositjons produced by an isolated popul ation of . .

Pernigiays 2pgiiini Goeltas] 8is§aseorGRTiiert cagrmatitiy npoisgp vy; yash, Eosinophilia,

ErythffbHstsi! FLAINY FBaherd L%%leus- Stitdn§ e xlampleg, Goodpasture's
conpositions to said subject, erein the cells

syndreme dGoeks' duepsd, diraves' diacase sHagtimotolsahypidios, Hdmolyoe disease of the

T

gravisi, 'Wﬂl'bhéhg,zlﬁ%umatic fever, Rheumatoid arthritis, Serum sickness, Subacute bacterial

endocarditis, Symptoms of leprosy, Symptoms of malaria, Symptoms of tuberculosis, Systemic
lupus erythematosus, Temporal arteritis, Transfusion reactions, Transplant rejection, and

Urticaria (hives).
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- 33 WD 2008/ 156728 PCT/ US2008/ 007488 A3. A net hod of
repairing, treating, or pronoting regeneration of

wobapagethst i ssue in a subject, conprising admpgraiRHisHYT488
to said subject an effective anpunt of an isolated

Exam‘z;\zger é(?l%l]e? la C’Ié‘ft?’g)! dzs:r)rgagel 5 arh%rgl popu}’lo? 51%1#8%@31lns arthritis, asthma,

autistiS Ukffefutbliais,| Yaurimmdnei pliseasds, dBehedt'e nidisthsepn clmpax: | inflammation,
wherein said cells have a normal 5 kar yot ype,

glomeplencphrtis dnfampiatery hosveh gisepsend B inflagimatary ';zovheémﬁfases pelvic
1nﬂmn9{at6rgp(gkéa!s9 g%sotriraﬁ'@t b&g'l tlgrarﬁ{rﬂgmnr‘d{égfursﬁ)g_eﬂ)?&?,t H@ﬁnpaftmd arthritis,
damage rrsing: (I

subj ect
transplasoieydctmg, anldevakduditiegi cal conposi tion or conposi tions

uced, by an j sol at at i. o of self-renew.
Examif i i RGRATIR Aot 5 6 g6k Qe iste s bih gt Lo
aganm@é%&tﬁﬂin@&lla %H&TBQI%bﬁ\Lé)ﬁ&ﬂHﬁn&gQ&m&ﬁﬂEéfﬁﬂém&P ”IS@éllddeﬁclencles (such as
ect, wherein the cellsn said cell "popul ation

DlGeom@aisaswdhsmaﬁﬁhyaht yplaslahmllrorponanbcmmefogs emtdidinsig iyper-IgM

a4 eSS AP TR L B
(such AESREE CdmbineA IAEinBdeiEEHeG DiSeds& {$ IR WiSkbtt- ATIHEA/yndrome, and
or autol nmune acti VI‘E;]X@,@@? 15 a subj ect, conprising

Ataxizaigifngiestasia). {¢praplemant nedgs (suehetsfiiareditasy Amgipsdems or
Heredﬁ%lylrﬁ%%%)%étgrg}ig :&%\%ﬁ% ;ﬁed 1%5} g%sn’?aq cﬁgﬁ?&lﬁgg@g{nﬁﬂ%, Phagocyte

deficignefbgl(Qich@p Leakeytsidhstian defitibycy) Chodi¢ Gpafuddthatous Disease (CGD),
differentiation capacity, wherein said cells have a

ChédigleFigashi yadipme feb's amdrethe (ynerdak ayrdipme). fyslic neutropenia,
Myelo?Q%xﬁJggp&éf?éléx?c?dGhégse-é-lpﬂg%ﬁ}%% n@%&l#gogéﬁdsg Qef?&eﬁ«%ﬂ glgd ﬂﬁ’erferon-y

amat | on hmmune, ctivity In
deficieselyj) catd, C@mmpn Vairiabte Ifimuricdlefictneyy GVA® )bV ol egidtarhe, and Acquired

co S|t|on C itions produced by an isol ated
imm %%%éeﬂ%ﬁyn 2@8§)enewi ng colony formng cells;
and, (ii) adm ni stering said biological conposition or

conpositions to said subject, wherein the cells in
Emwdimeetslofﬂ@mvamim have substantially no multi potent

ffe tlatl aci.t ein said cells have
Pamc‘gj ﬁsfg&}iplgve ‘Rﬂ&ﬁ%h\#} 4" €el s are non-
Al. | mrmt@lethz)adof AldmidiBRrinBt HogeRbe@dtull9f uQRARNOdEBA Sf AL b1010g1ca1
to A6, wherein prior to admnistration, said cell

CompQsHIAN @it JOBIPASKIONS Eeh sWhise agrmapiving Rdmimistesing:torpaifhubjest an isolated

populzgg]?lgltg(%ff 2 e%h'g Lél@gf fOSrH’Il{l]% ?%IFSB%VP%%%H %?#?ﬁs n %% %elll opuﬂitlon have

ose ere

substaﬁa@lay:irtoy mufipdi8at difecremidnod cdpasiny, oheredd saibeeilsrealé a normal
to A7, wherein _said cell po ul ati on has uni pot ent
karyotarp?,fa@fié\thr%wﬁ@ﬁ celipareiney-immepriatiged. ret hod of any of

A2, embodi gRibhe A ddthifiBteri }A(geﬁ eﬂh@raﬁ@ﬁtﬂ:a\f}gl hsefl@4fount of a biological

subst ant | aI capacity r self-rene
composition or compositions to a subject, comprising:
(1) 1solating the biological composition or compositions produced by an isolated population
of self-renewing colony forming cells; and,
(i1) administering said biological composition or compositions to said subject,
wherein the cells in said cell population have substantially no multipotent differentiation
capacity, wherein said cells have a normal karyotype, and wherein said cells are non-

immortalized.
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-34 WO 2008/ 156728 PCT/ US2008/ 007488 Al O. The net hod
of any of enbodinents Al to A9, wherein prior to

wo2de8/Bsakrati on said cell popul ati on has beepcpas3ag®Hol74ss
invitro for a number of population doublings whi |l e

g-et a'hgi c}]éy Peg)%%r}ltl% ?rg%én% fogl %ﬂf onrlge € ene ?({]nggﬁﬁliééﬁ"gled tissue in a
subject@hrizitg wintialstedingo saiddubject &0 fBdctidle ﬁﬁllohnmﬂ isdlad population
are not enmbryonic stemcells. Al2. The nmethod of any
of sel§reneyfing neslemyreAmaing| cells, Avhereifhfieercplly e wéd |cglli population have
S | [ €
sl AR ATPOREH PIERE, b LIS v o noma
karyotypé tanpoﬂmném aalid| ciellp amgmmmnmrmﬂzbd; ( MAPCs) ,

mul t | pot en dult.stemcells (MASCs), or fibr Iast . .
A4 1o A% lwffe ﬁapﬂgaigofre 8ﬁ@$%F°‘§}$o¥9§FIFFé?'H%n qugaged tissue in a
subJec?‘]c%m in said cells do not differentiate into one
re ceII types selected fromthe group consisting
(l)cﬁolat)ngn&te doalygiesl; con)poadiopar gomppsitions, profluasddrychnosglated .population
1A].Ii;. The nethod .of any %Ee f enbodi nents Al to Al3,
FENGY 1% FORY forming, cel eposit detectable |evels
(iiP hdBigtértp afd biov fqm Eb1886418G ot RIosRRNS &) SHEY Gt &R,

conditions. 15 Al5. The net hod of enbodi ment Al4, o
whetieindhe cslds i erid soll mopulatior heonsnbistaotislly nelm@ll@potent differentiation

caﬁé{; gg&h%]:élg ns}%)%lg %glp oﬁgvex% 61%%.'@11' ?ary%oy%? og}}gl 1ne rszéldncells are non-

indnh@tadiebd.s in said isolated cell populati on are
derived fromconnective tissue. Al7. The nethod of any
AS. one Hmehashef theating onredusingrinflamymation.imomnee elr foimmune actwny in

© 3RS P BT ROBMLEKIR S SR 8 ¢ an ot

populavier & selfirheewiak Icolong femmidg celés) Ivmemh theldellp opssaichtélbpopulation have

CcO- express CD49c CDQ0, Al9. The t hod a one
substagfia st REHPRIoR) <E BT RTRtoRn ERRaFIb o NOCESUR | o el iR @ normal
karyo b Nl Wiger&in s@RleAX bitaloalihre@fiiant doubling rate

through multiple in vitro cell doublings, 25 A20. The

A6. net hbdn@hocmiytr@mgwﬁ redvicog inBammafipn timnid@, onmdeigimune activity in
bi % cell.s are negative for detectable expression of

a SUDJEHRCBPPINY&E anti gens sel ected from the group
iiosladisd ihe®bidlbzical coﬁ?k@ltlolﬂ)or&)— ditio@¥kod€ded by an isolated population
(%D106§%/C‘AM1 glA21 he net hodﬁg? any one of Y pop
ofspfuenaveng solany fermipg celighandi n said cells are positive

T e AR

whirdinGha<sHsl iragdid g:el] popt]litloﬂ:}la(/e? sibseinéilly no multlpotent differentiation
2-M crogl aobul | n The et hod of any one of
capApbelYhssee satd P%‘ SAhave arneraph %‘é(PB’PE’eWF‘% whepsi saidggells are non-
n?ﬁ&’ia?frd detectabl e quantities of conpositions selected
romthe group consisting of -35
A7. The method of any of embodiments Al to A6, wherein prior to administration, said

cell population has been passaged in vitro for a number of population doublings sufficient to
cause the cells in said population to lose multipotent differentiation capacity.

AS8. The method of any one of embodiments Al to A7, wherein said cell population has
unipotent differentiation capacity.

A9. The method of any of embodiments Al to A8, wherein said cells have substantial

capacity for self-renewal.

-34 -



10

15

20

25

30

WD 2008/ 156728 PCT/ US2008/ 007488 a) TNF-RI; b) soluble
TNF-RI; ¢) TNF-RII; d) soluble TNF-RIl; e) IL-1R
woaossagensst; and, f) IL- 18 binding protein. A23wusiigoo74ss
nmet hod of any one of enbodi nents Al to A21, wherein
Al0. Sa' drh%%l:rﬁ?& JP 5&2 8f Q&Po(gmféﬁfsrﬁz o %@t %*e?e% E d'rr{lhlfc;&atlon said
oSiItions ec rom gf oup SI st

cell pcsmﬂmmiilﬁas bech [idsuged imviliioea i:ﬂmb&tBofﬁfdﬂ)u]Wion/@lﬁdeI@S@vhlle retaining
nmet hod of any gne of enbodinments Al to A23, wherein

substanfjal "@BP‘PE}’ fPhsggFe@ew@%ol ated cell population are

A1 TNt feodob@hed oBEOdP é}nﬂ;dcﬁ Bilfts SR 16 eA 56! @ﬁéreﬁl {eOfBIls in said
the group consisting of bone narrow,

1solateldicigepulatien am’ rfaibmbc;)omckstmn o@)ls pl acent al ; e)

Al2. ?ggl"'l cal H}ﬁ)%r ala% Hg%e don@@ﬁ%@@s?@ﬁ? e‘%lp ggre}phﬁle cells in said
lsolaté&%éé?ppoﬁiaﬂ%ﬁb&éi hHleﬁEm'%%ﬂs r%b%haaﬁnaﬁtéiln ELI%S WemSRPbREC stem cells,

IS human. . The nmethod of any one of enbodi nents A
multlﬂabenglult/\mqwmos acls C(MAP@@p uheltipoient rditht stemscells (MASCs), or
ﬁbrob@#PrOX' mat el y constant doubling rate through a nunber

Sn vitro cell doubli ngs 15 selected fromthe group

A13. CONSTIfd ineehodf of @y dné @f en@Idime@sA 1 BgA120))wikeréil sh cells do not
cell doublings; c) 10 to 20 cell doublings; d) 20 to
differeygiatesinto epsudsimorgsell éypeggeleeied frogethe gmmqnﬁlggng off 40

to 5 doubl h) 5
to 2 EEpvES I pReSefnd HRIREEE GOU0I i nos: 1)
Al4. 20 tDheédthedmidl oidémbblohélgﬁ' enkl)oduﬁ@ntt A bGo 13, vdlestihi sags cells do not

to 10 cel oubl | 1 to 2Q cell uhl i ngs;
deposﬁ)deglgactag1&2319%(!%pqL cai@ugx(feﬁpwﬂ@streagyeq ermtqpétpqo ctive condltlons

AlS. d ou b']l'lﬁé"ﬂl%thoﬂ) of5erh90cg191eﬁtekll 4 dﬁ’/ﬁ@xleid" Eid OgaeoﬁldhgtI@ ccﬁﬁlltllons include

I ngs; r to 40 cell doublings; s)
exposumltb edogdmlousigsupplﬁed]l‘ﬂbggm 40 cell doubli ngs and u) 20

to 4 cel bI|n 7. The one
AL6. oot Biriodp dey A58, ofeabediient Al dal Rl oBirSH g cells in said
1solat$@§ell%§[aﬁ@ﬁ%r@déﬂif@’@%ronpéorﬁfé@weaﬂids(?@ doubl i ngs

selected fromthe group consisting of: 25 a) at |east

Al7. abouThelmem@ubﬁtanbmndcnibmb@bmebtﬁ Al tbeAts, whergin th® cells in said

ation doubl c) at | east about 20 popul ation
I“ﬂm§?¥ﬁ“RQRﬁgnoafrat“P%§§Fuabout 25 popul ation doubl i ngs;
Al8. €) alhe htfsdd abahy ob@ FogHbatientsdaubbi AYP,; whereht the cells in said
| east about 35 popul ation doublings; g) at |east

isolateghenlk papulatiop spxpisss HEMBF PRGSDN) “at east about 45
t
15, PO PRIAELTGR oflpadindle AT3D AR Y sl poputaion

maintein ad apErok snatély cons@nt doubléngiare mmughbmﬂhpm in azltro cell doublings,

ggmp SI L fg)gg%(rg]agg 9 %%Igt@%ng %g}%ﬁ}esdgf gl érgfﬁosaur cells are negative
for de?&%é—é&;?@s‘gloﬁqlou§gp%@% §s é@&ted-rﬁ&n"fﬁé Brflp anﬁﬁ}hg of:

one of enbodi ments Al to 8, wherein said bi oI ogi cal
a) CD10; b) STRO-1; and, c¢) CD106/VCAM-1.
A21. The method of any one of embodiments Al to A20, wherein said cells are positive

for detectable expression of one or more antigens selected from the group consisting of:
a) CD44; b) HLA Class-1 antigen; and, c) B (beta) 2-Microglobulin,
A22. The method of any one of embodiments Al to A21, wherein said cells express or

secrete detectable quantities of compositions selected from the group consisting of:
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conmposition or conpositions are secreted into the
extracel lul ar environnment of said cell populations.

woAd/15¢e net hod of any one of enbodi ments Al pb@/A2808/007488
wherein said biological 5 conposition or conpositions

are SUENRIRITDEP sf Li%c"’tlﬁﬁe' ub%oﬁQFRII; ¢) IL-1IR
consi s I'ng of: proteins’; ) car dhy ra es,;

antdgphidg; d) fatty aci ds; e) fatty acid derlvatlves d)
gases;. _and, e) nucl ei ¢ acids. A3 1. The nethod of
enbd@ﬁﬁ@ﬂ%iﬁﬁﬂnmﬂﬂ@ﬂgPW»sald proteins are sel ected

A23. Tromgnae t@t%? %@'osftekﬂ?)dﬂﬂemg'%lat)o ﬂﬁy Elﬁtsﬁgi cells _€xpress or

pr ot el ns; cyt Ki nes I nes; ynpho
secrete) dgeauila flaattivies; of ) compasiitvne feledted Sfrom) the group con51st1ng of

nmor pho enet ot ei h) hornones. A32. The
comp‘?ﬁétt“ﬁlﬁ é‘h%ﬁg[e ﬂ%%“(il erein said wherein said
A24. biolpgi ﬁéthoﬁ%@%}t foh@Tbf é}ﬁb&ﬁfﬁEﬁé'At QBSAS, n\%&@maﬁfé cells in said
i nactivate, or reduce, the biological activity of

isolaterbkelt pbpelatien et edtialty inolatérk figno aptissoe source regleofed fiém the group
S\%b f'gtty acids; b) fatty acid derivatives; c) receptor
consiBetul es; d) cytokines; e) chenokines; f)

| y"’ﬂi)%n@&ﬁarr&)/ 13} ﬁ’(\ﬁbbsef ﬁﬁfsh@/lfét cm;klhr @PBIa@eﬁthCte?rL&lblhc)al cord; f)

nor hogenetl C pr ot el ns; and J hor nones. é
temfbtnh ehligamentdodnwssin faggia, andhid oghen cemegtive tm;gs C aI

A25. COPHRI hEABARE o ESTRASI WTBALE R IR EEERT AN

cognat e Re“Group

A26. consTigt mﬁmodzﬁ aly: on%) off @hbodimentd A 1 t& Af2&I Whemdir 6hid cell population
derivati ves; recept or nol ecul es; cyt oki nes; ‘e)
mamt@lﬁ@ﬁ%@m@g}mataly CPS}%IH&GUHB%E TG tlgpm ahnqug‘e?roqfsm vht)fo cell doublings

select JﬁB&'tﬁe%ﬁ%@%’bﬁﬁ_ﬁﬁﬁ Sdporphogenetic proteins; and, j)

or nones thod of any one of enbodlnents Al
to AB3, toviheelbdoutdimigst h)eﬂ tosl Oawll dicnr]bthngsj c) 28 td @0icel rdeabklings; d) 20

to%ggeﬁ-sl%iélgﬁ%g gggfto élﬁy:e l ogl C%# H:’eg(?p glip ltttglnrtsgg;gg) 1 to 50 cell

ddMBﬁﬁgé R) 53 50 e&lt HSutngs; 15‘ ‘i’t)' &?5’0 célpdﬁib@ihg§,§) 2o SU céTPdcﬁlbhngs k)
bi ol 6gi cal conpositions. . The netho any one of

3(etobdbicettednublings; ol 2230 colh do@blmgsambi 1d0&0eell gonklings; n) 1 to 30 cell

do?léplg%gi iglto %@n%gacl)&ﬂﬂ%gg | %t (r}%cﬁeﬁ éiﬁcf)leci f] OﬂoT?d’ cell dlou’bhngs 1S

tomdldwahﬁgs‘\ls) I@to@@cellﬂb&ﬂﬂnr@s S3i1d tO®nE call d6W1fgs; and, u) 20 to 40
bi ol ogi cal conpositions is se ected fromthe group

celllogbhrgsng of . a) TNF R; b) soluble TNF-Rl; c)

TNF | & I t S , :
A27. Iﬁé Tg% 343913 pr o e.‘ﬁ“‘*‘%@'\?&& 8{5@??5%%5115 §aia 30f population
has uﬂéﬂ’édﬂS&Gﬁh&ﬂﬁB d8p&puidthn doublingst setedtedf fran yheogreup)f:onmstmg of:
enbo% nts Al to A37, g%lnth cellsmsald(f
at east about 10 population doublings; b%‘ at least about 15 population doublings;
c) at least about 20 population doublings; d) at least about 25 population doublings; €) at
least about 30 population doublings; f) at least about 35 population doublings; g) at least
about 40 population doublings; h) at least about 45 population doublings; and, i) at least
about 50 population doublings.
A28. The method of any one of embodiments Al to A27, wherein said biological

composition or compositions are bound in or to the cell surface of said cell populations.
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popul ati on do not exhibit [ong-termengraflnment in, or
Wi th, tissues or organs when admnistered to a living

womgIBkiz8n organi sm A39. The method of any omeTafs2008/007488
enbodi mants Al to A38, wherein the cells in said cell

gﬁl %{ekho ”P'agg'aér{% QP RE %%Hﬂ%n% .I}PQHSA%“ wh?r\éﬁl §a18 biological
pro tion of “one’or nore erapeuti cal’l
compEsMGI0 o tdodiidsitiony iav® .sedéfed ihee thﬁétehﬁdcdblﬁlla‘inhﬁz@oﬂﬁfeht of said cell
A39, wherein said |levels of production are naintained
populgtins neasure of time sel ected fromthe gr oup
con t f r b : th; .
A30. boﬁit"lﬁe 4§{é910081r gf a.%l a%r&e' g?sl%b%ggﬂéntg%pgguﬁé9 '%1@%%11 §&4d! biological
compdsitisat or cibﬂlpmbmmhs dxedmy&;r neyre atoldcabestselabted tfrofn theyesouf Jonsisting of:

at | eas t ay east. ab 7 days; . h). at )
o saietiea Bb GO RS O iy B daf Seigfud) ferieRldirphiyfs: o) gases
anheéﬁ{ucﬁel?&é&dff vveeks k) at least about 1 nonth; 1) at
| edst about 2 nont hs m at |east about 3 nonths; n)

A31. at Iﬁmmeﬁnbd@f eBbrdimcn A30awligren) sazd proteins amgisolgrted from the group
SX{ £ Adl. The nethod of any one of enbodi nents Al to
CONSISNRE °"Wherei n sai d patient is human. 15 A42. The
a) 'ﬁ‘?}c@@ﬂa@ﬁ pPSHIne ) Htok@reROEN JHBRbRingS; d)Qyiffokiiéye E)i‘grﬂwth factors; f)

sald method is used to treat a disease or disorder
trophiiefertorns, ) morphngenetivupocans it hhhomtonea) a
A32. neurﬁll Pﬁ%h o?leﬁl%galgne% A%l S\folg%{n’ sal?& wﬁer%gf gﬂlég o%agﬁgaﬁ%gmposmon

or di sor

or corﬁiiﬁltﬁir@blﬁﬂlﬁﬁérﬁl fhaBAsEe 00 [‘ediibs Cthéi Bfolo@hal&cﬁ@ﬁpbf mblciles selected
di sease or, .disorder; f) a hepat i ¢ di sease or

from @P@Lﬂ’é@ns@‘)m%oﬁenal di sease or disorder; h) a 20
chéﬂ b?"ﬂc]:i/y &X&H&Wﬂ%v%? ‘?ecg tof! 'n?&é&il%s' d} 2yt3k1masa%§j Ehemokines;
I Sease 0 I'sor der an ocrine di $ease or
f)dymph@lenes lg) gmowthnfactopg)ilot tlra:plnh $axaore, Drmdiphogetetic ptytems; and, j)
(g_a?cr eatic disease or disorder; m diabetes; n) an
h P&+ di sease or disorder; o) a retinal disease or
A33. 01 SOTREImetAdd o8 %ﬁﬁ&hrﬁ&ﬁStAﬂal wHERERSRiP biblogRA&omposition or
q) a splenic disease or disorder; r) an inmmunol ogi cal
compoligenssae solubliegereptars thay biad cagnasé hg@mi@ scliested §wwnothe group consisting
£ di sorder; t) an 25 inflamuatory di sease or disorder;
u) .a hyperproliferative disease or disorder; and, v)
a)qaw 8dids; A Fattyl hd Aetii@esfc) 2dtep R ndlécudssh aylt bﬁBIdfh@s R} chemokines;

A42, wherein said cells are enet|call modi f i ed.
f)Amphqiﬁ@eSrrﬁ) s fagters d hhitaphia, BCtOWh@r@PFPh@ﬁPIEPU@é?rP@mS and, j)
%gnetlcally nodi fied by 30 introduction of a
reco i nant nucleic acid nolecule. A45. A process for
A34. maki Tige aiethodalfahgdne @lflenﬂ)@@mi@ts' A té A3dnwherein sid cells are induced

enmbodi nent s to A47, ggf{ﬂﬁl n sai, d rocess
to incpegRpFREES§Ion, OBBPEFWF% Biokp FRBPYIPRMSat i on of cells

A3s. fr onTﬁé]nﬁﬂﬂ)ﬁer%ﬂg onf Q)f em‘b%&rﬁ@tszﬂq)% ;9@@7%%erem said cells are induced
PCT/ US2008/ 00748 culturing said source

to exppegsidnator orrobiodedi¢ad compvs'.ltwn:s
A36. The method of any one of embodiments Al to A29, wherein said one or more
biological compositions is/are selected from Table 1A, 1B and 1C.
A37. The method of any one of embodiments Al to A29, wherein said one or more
biological compositions is selected from the group consisting of:
a) TNF-RI; b) soluble TNF-RI; ¢) TNF-RII; d) soluble TNF-RII; e) IL-1R antagonist; and,
f) IL-18 binding protein.
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B 1. A conposition conprising a pharmaceutically
acceptable m xture of self-renewing, colony-formng

woamRisescel | s (CF-SC), or conditioned cell cuwlctruirs®o08/007488
nmedi a derived from such 5 cells, and purified

nat I Curr | . )
Cext :’f;t%elin%{thgﬁ lf' r e oofre grﬁs ast(rgr)ank%? g\?féerﬁlg thgf.ells in said cell

populﬂ'ﬁtﬁl Ql@rTnOlSIekhtbit tdngetehad blﬂ@lﬁmBﬂt iy ef ewith,s sissheCForSGrgans when
are derived frombgone marrow. B3. The conposition of
admingsiersd i Hy gigmammalign ORgARISE: n sai d CF- SC are deri ved
fro WhtteiANRe QEls in sai
239. L1 o iRl B or LRGBS W AR FRYEAGS S n s cn
populéticom aaintain| hppraximedtelyi mohstahtndevelsrests . prB8uctibne of one or more

con&ti)sm%@w of any one of enbodi nents Bl-B4, wherein

therapenti EXPPRULONSIRXIVE: npre secreted proteins

A40. Showhd Reth38 |o? ehodibe M9, wherelw s&8 lev-EiLeotCﬁB'ﬂ’&b?ioh' d?& maintained
of any one of enbodi nent Bl-B5, wherein said

for a mgasneeod]tingd mlectcrrhiromxh@grotup@odsmﬂmfa pr ot ei ns

o B Ru?oF et BLS: 134 e touf b Rl Mgl hours; @ at cas

abdub BhysS et 1838k 86l 856 § 6t Rdstfabewnn ¢ 8459 g Mleast about 7 days; h) at
consisting of. a) collagen; b) elastin;

least sboRecwWEsks; a)at Negst ahoyt gyeeétﬁ,t jhet 1egst(qbpgb@ 8epks; k) at least about 1
| | :
N 835 B2 gpy ) KB AgOM oA R Moot 6 moni,
anidFa)c4t 0¢ast dhout k)yeart hr onbi n; 1) anti-thronbin; n) Tissue
factor Co-factor of VIIa(Factor III.A{54 W%@Protelnc
A41. 0) Breonethad of any oRg Qﬁe@ptppdzneléfy A tgA40, red) said gatient is human.
r ot C C F

A42. p v ( p’?lge;@gfgpg 'ro!P 5}19{)&%6? erﬁ?@c@ﬁ{gﬁ ADF §6 i‘&—gg t\iél#erci}ﬁ)sald 1?\9&185 is used to
treat ddisdase eNdikdrdengeldetelt foom Ithe grahp c&mﬁtmgo)ﬁ, x) Factor-Xl;

y) Facta actor-XLI1; von W/ ).ebrand
2 o8t issgsd BrEaPIRRer 00 17 CuBRC AgFe i BRBIGT ©) @ skin disease
ok &HaEr; Ki rﬁ)nocgﬁfbleté‘ldﬁluﬁ’éléﬁmeﬁ%% dis8fder;P! %?nhr}eslﬁlfa}ory disease or
ti ssue-pl asmi nogen activator; ag) urokinase;

dipdrdenyi ngenhepatic \dasease ion Iiisordeny - 1)) alnrbpa]adl)sease or disorder; h) a
i vator i.nhibitor

e QBRI SR it g oo | D8 % SeT dbsiRr POt ) an

enfddbrdind @ideasd @k disdkdey; ORY W hémMgtopdictic 8lsadsebr@sRdd NPNta pancreatic
cyt oki nes or chenoki nes. 30 B8. The conposi tion of any

digsee of disorgedi mndipbges;em) o epwprdiseasel ordispriets| |o)| aretinal disease
ﬁgeorr%%i n@ls Q%rgsé%éﬁtﬁﬁﬁlap ﬁ?ag:?s'e E ths%y(fep ki Ié@ & sm@rﬁg /dl%ease or disorder; r)

erived from

ammmoﬁdlbgleﬂ difeaaa yr aiwwrddr; empoah B‘ﬁbtrﬁmBﬂ.e B&ﬁawfmfﬁsdirder t) an
aid ar maceut i g}gl ly acceptable xture forms

inflapm digepseor SsOIdET:i gr iackynsmreliferativg glisgase or dlsorder and, V)
caaPQ8/ 156728 PCT/ US2008/ 007488 B10. A nethod of
treati ng damaged tissue with the conposition of any
A43. one The nestivatiofeantys o -dB8¢mbddiments Alhetoc dBositidrein said cells are

genetl%afl)i/ r%%idl%ed.

A44. The method of embodiment A43, wherein said cells are genetically modified by
introduction of a recombinant nucleic acid molecule.

A45. A process for making an isolated cell population in any one of embodiments Al to
A47, wherein said process comprises:

1) obtaining a source population of cells from an organism; and,
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B11l. The nethod of enbodi nent B10, wherein the liquid
is applied by injection. Bl2. A nethod of treating

wodassagedst i ssue with the conposition of any operlfs2008/007488
enbodi nents 1-9, wherein the conposition is applied as

Sol PpeH b IR FR A R T BUER o2 i ot s B

10-B 12 wherein said tissue is darraged as a result of
a condition selected fromthe group consisting

BL. i se%§empa§m%9%mera$mg @mﬁﬁna%ythaéldw@ﬁ?péabla}ma@%af seéfyrenewmg,
i

}mrl] )gl ftr <% gél%sla{)CF gbz 511 &ghd C}Qgsnreg c['?ﬁac%ul g{%ﬁﬁh&ér%d from such

cells, andnpnefied sihemallyBodeturifig or Imiizitexﬂ rﬁiorrénﬂmxﬂlamrmttellﬁla‘canamx or blood
wherein the damaged tissue is skin. B15. A nethod of

plasmg proieint-he compositi on of any one of enbodi ments BI - B9

B2. for ficichpositdnof &hby@RREE B, wWRtRin SuilethQd ﬁfe d5ivBd from bone
t he conp05|t| on of any one of enbodi nents BI -

marrowherein 15 said con‘posn t| on inhibits acute

B3. ¢ qocltraping gt Raoliy s Bk Bed brisurcas CRARG jberived from a

huma®ONpPri si ng contacti ng sai d danaged organ or tissue
wth an effective amount of self-renew n col on

-1 ; Yy .
B4.  f or niheycerppegitien oélany @ne ebepdodiments Bi-Bausdgrein smd CF-SC are
| t id 20 treatnment, repair,
demve%%%%éﬁab‘?lgﬁq%nﬁﬁalh@gl g%’f%%ﬁe damaged organ or

B5. ti SSTie cdmposiilvm mﬂo@leocﬁf @nthutiinems 1B 1ICB4, wherteti shi¢ @RISC express
damaged organ or tissue_is contacted wth an
one orelm@csppwdm@ms SBngé‘P TablerehilBtardi6ny formi ng

B6. SOMBFLC GRibdsitiH 0?085{? (g{et bP %ﬁlboﬂﬁﬁ&vcf?ijfSr QHerdify Nai extracellular
cells by ans selected fromthe group cohsisting o

matma))r bljodqtlasmm prot@nd bempaseagedonmyan flﬂf-ldngﬂ)smealtdm)atlvely processed

. application_.onto the damaged.organ or .25 tissug; C .

isoforfiy BRSNSV FBRTRAF: T PHEN Y Sl lss SEIFoBA 198 dhg gfyp consisting

off application proximal to the danmaged organ or tissue;

and, e) intravenous adm nistration. C3. The nmethod of
a) entlagtingbh elastl; cp AibGectimet)dpmirtibiee) catdctin dnidogen)j f)dyyaluronic acid;

frombone The t ho

) S g o ERY: n ook BRI ) ABRY: § HretRlombin @gactor my; 1y
thﬂEJﬂlﬁ)lﬂ‘ElP A6 tRoniy: W) TBisSfe ﬁ&@ﬁ@b%ﬂbﬁomimFaM&engl fl) Protein C; o)

the ce or conposi tions pro uced @g\lbsal

Protern B p) @rotm@d%,c@ Biolain Jerqlaipd, peotpass jahibier; (3 héwrascofactor II; s)
a R

FER) TR YO T L LRAE 5 SRR Facorrx;

FacenniX; ) [Factor-3E Nyl efactog)XII- é}) IM‘&OQHZ ]aEISKIBB Willebrand factor; ab)

US2008( Q07488 C6. The, hod of a ne of
Pr@‘%(ilﬁf" 1 gaplegplar We 1RQge;s agﬁp EBIREEN: PPhBlasmin; af)
ud@ﬁé’ﬂ}é%ﬁw%& §@tﬁ\glt&e!ié)smoﬁlﬂg§er Qfl) élggrhi"ﬁﬂ‘g&{ é&ﬂaﬁﬁ’ ShHibitor-1; and, ai)
I nhtbit acute 1 nflanmation. hod of any one
plaﬁﬁmangﬁmhcnsamgmhlbI@-Z wher ei n the cells, or

co S’el Eomposmon of any one of embodiments B1-B6, further comprising purified

colony?

v%

naturally occurring or isolated recombinant cytokines or chemokines.

BS. The composition of any one of embodiments B1-B7, wherein said extracellular
matrix, blood plasma proteins, cytokines, and/or chemokines are derived from humans.

B9. The composition of any one of embodiments B1-B8, wherein said pharmaceutically

acceptable mixture forms a semi-solidified or solidified matrix.
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produced by said cells, stinulate or enhance
angi ogenesis. 5 C8. The nethod of any one of

woeitwadisment s Cl-C5, wherein said cells do not pexfiishids/no7488
significant or detectable |evels of permanent or

| ongg t n S g r
B10. tlsgﬁerggtﬁ]&g gfl_q;etaﬂgg %ﬁg d ?ésq(e) g\gffgf ﬁ% nﬁ%é??rﬁeﬁ?lg of any one of
embocﬁﬂ:reﬁﬁ BMBB/ whéreiathe cdtame@h pragausd.are  sel ected from
BIL. éﬁ‘@ up. consi sting of heart, brain, and spinal cord.

10

methed abemberdipent B Opthersm hedignidie aprliegbydg)ection.
B12. Whergige ﬁleadofﬂmaggc dn?ﬁ%lgﬂ {lﬁuesﬁitﬁcih%dc%ﬁ&lﬁ&? of any one of

group consisting o c tissue, neuronal tiss
embodimeaisudd nghereint thalcoapdsitipeis pypdied|as racliquod sbuts;het&aﬂer forms a semi-

d vascular tissue (including major and
SOhdlt{-‘r‘?ﬁQ{rsoiﬂj‘tﬁga -veins, and capillaries). 15 DL. A

B13. COMPARIhéRSd 6P &Bbbéih{éﬁtsaB BT IRARKA Al ¥ RGSE ARMABRas a result of
m xture of self-renewi ng, colony-form ng somatic

a condgadri sele{omdmth@grompmdnslstmgeqf cell culture nedia

o) Gfenes o ghaiea amact) isQlenfior e o Puoh iyt infestign: o) viral
infREtiGH; 29 Sungal AFEGoR! A h)rtgzsrdgalanzsﬁ of BTl s9steR
enbodi ment D1, wherein said CF-SC are derived from

B14. ponelhexpethed Pﬁvmb@@methl%mﬂ?mgnﬁhWrmgeémw igskins D1
B15. &' %mé@goe({ 8{’ Um?xg tge mggslé&r? 09 y \éﬁ‘%o ok nen %%{%@39 for facial

heconpositron o one o
skinrejbeeﬁﬁtmnsal d CF-SC are der| ved from an adult manmmal ,
i ncl udi ng? humans. 25 D5. The caqgnposition of any one

B16. onhottimethed obpsng, thessemppritignicd any_ase @x@@?@%dgm%ﬁ%@b}” wherein
said c%ﬁ&%ﬁ&?{nﬁhﬁé RIRUEAMEmIGW i n Table 1A 1B and 1C

e conposition of any one of enbodi nent D1- D5,
wherein said extracellular matrix or blood plasm

Cl. g{ ? K q%gfgy%bgﬁrgg géglgtfingng%ggggﬁﬁhé B}?—g‘g@gr;& flamaged organ or tissue
comptigiRg B@rﬁﬁcﬁm Qralcﬁ&’é?h‘d;ggﬁ%rg’in SR BEAHVAR 2R RIfREGRIarhs NI R8I f renewing

group consisting of "a) collagen; b) elastin; c)
colony ifpymung soinatic @t)zlls gnpmmposm()nsepmé@(tqdnfméw stoly eadls s¢) s to effect said

h | j

treatnf¥fy i oo ion, o7 b Al PiFeef B b

C2. (Factiy mbthbpd olf emboBin@enpiol, “ih)eream&ald damagdi @rgaﬂbr fiksu2U€ contacted
factor Co-factor of Vila (Factor [11); n) Protein C

with &) effegtivammopuigef selfzeneming YSkpsfonwres somptie cells os: compositions
produ@% ﬁ&rﬁtsﬁ&pcéls bg)r{lgz{ngts?fegtegﬁro Fhie?? @ \%otngéﬁff 5 hi bi tor;

I'n cof roaccelerin,
a)llﬁjebﬂmm frac ttloe )lamhgedFangtm) for sbye; W) aEpB&a‘mlbn\élritd ‘tha/hlamaged organ or
.Factor-1X; tor-X' X) Factor-Xl; Fact or- Xl | ;
tlsgt)le'[ggﬁjsq.tlox rpx1 {}gﬁiaw ged BF%’ﬁd)rftléﬁlfe@ ,d) a%}k})catlon proximal to the

dﬂ&%@b}gakfo%esuea&ﬂd l2) ﬁiﬂrav%cﬁﬁléhﬂm%t%t ki ni nogen;
ad)” pl asm nogen; ae) plasm n;
C3. The method of embodiments C1 or C2 wherem the cells are derived from bone
marrow.
C4. The method of any one of embodiments C1-C3, wherein the cells are human.
Cs. The method of any one of embodiments C1-C4, wherein the cells, or compositions
produced by said cells, inhibit or reduce adverse immune responses (such as cell-mediated

autoimmunity), fibrosis (scarring) and/or adverse tissue remodeling (for example, ventricular

remodeling).
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5 tissue-plasm nogen activator; ag) urokinase; ah)
pl asm nogen activator inhibitor-1; and, ai)

woRb@sixsggen activator inhibitor-2. D7. The cogRagkéisdir4ss
of any one of enbodi nents D1-D6, further conprising

pur i-fj rall k: r~i sQl . anhi ol
co. By efenBELERRL b QEGHDEALAC] IS et BROIIL T %bmpoiions
producsiebyosai Eeedispéongrol inflainnhitionvdndr g iifihibid acute kiftaaanrhtion. ar

10 matri x, blgod pl asma Er ot ei ns ((::yt oki nes a}:r;ﬂ/ or

C7. chendicimehod pE ape P gembetimenisenk Copgherpipthe cells, or compositions
r%psg ' ] ts D1-D8, wherein

pmduéégl p?]&aéé?rrg’cég{?gl?g%lo?%ﬁhg%g ggggg+r{§§f% xture forms a

C8. seniFiwahkettbd iof dngrons alfietitfodedenta 1 &S5, Whéreinssand téltsdda ot exhibit

. . treati d ed tissue with the conpositiqn of .any .
signifigan o dNgraBIg Uit STCRSTTIANCRl 2y P 1P cOSHANITE (Bl §4id damaged
organdor tigidsd. 15 DI 1. The nethod of enbodiment D 10,

wherein the liquid is applied by injection. D12. A
C9. et Ndw mwéthpd eftany gnd afegbddinmentu €1 s, hwheein seidpdasnaged iorgans are

of .any, one of enbodinents Dl-D9. wherein the
selectgl RIS PowPien e oLas  ormi, oo B Cother oat t o1
C10. f or "ehedmeRA1 ofSatlyl kel b emBbdisitntsdCH iCs] WildréihXsaidd@maged tissue is

The nmet hod of enbodi nents D10- D12 wherein said tissue
selecteds frgarihpegroun conpising pf gardigeotigsueoplirenad fisseg @aclading central and

pro 55 4, e B G538 104t i,
veins,iand egpiilaniés).g) viral infection; h) fungal infection;

and, i) dysregulation of the imune system D14. The
net hod of enbodi nent D13, wherein the danmaged tissue

is ski . . . . .
DL oo S FPTRRaton SR e pdhpRicpcay SEERAR, HiRfrobr rencing
colony-&prmieg avmatic c&IG(CIASORt drocbnditianed rglltduwdtusompedsi dérvad from such
of .any .one of enbodi nents.Dl-D9, wherein sai .
cells, B BHIEN SR DR LIES G QY SFRHIIGH. o sceIlarapaieig or blood
plasmh @fotéingat i ng, repairing, regenerating, or healing a
damaged organ or tissue conprising contacting said
D2. danabfedcamppstiicor of ¢embediment B1awhefeire s2ideF-Sfbanstdepived from bone
self-renewing 30 colony form ng somatic cells or

marto¥snposi ti ons produced from such cells so as to effect

D3. sai dThe doadjodRidh of efibdiiment£DE Be D2} WBBreiPsaid ERLS O areQferived from a
t he danaged organ or tissue. -42 WD 2008/ 156728

humapCT/ US2008/ 007488 D18. The nethod of embodiment D17,
DA. merﬂle”cér?#»&si{i’&ﬂ%@%ﬂ oAb %&b%?ﬁﬁ‘éﬁ?s T -BSN WARHSH said CF-SC are
effec 0 y

W t h an I've anoun seltT-Tenew ng tolon
deriveddirom ag aduitatairona ginkckidorg lmemgmesi ti ons  produced from
such_ cells b s selected fromthe group consi stin

. e .
DS. of: He saRasltioBoh Myconerny abtieents Ljaldophered s CFySC express
one oABle sedetddbrofdif shben SRTABRA O 1FaPiC. O Lissue; c)
injection proximal to the damaged organ or tissue; d)

D6. appl Theatormopogiax ofiwinyt anet b embadmymt [Di-Pan vdrerdin sgide pxtracellular

.and ezi i.ntravenous adm.ni stration. :
matrix or blood plasmaproteins comprise one or moré full-length or alternatively processed
isoforms, proteolytic fragments, or subunits of molecules selected from the group consisting
of:

a) collagen; b) elastin; c) fibronectin; d) laminin; €) entactin (nidogen); f) hyaluronic acid;

g) polyglycolic acid (PGA); h) fibrinogen (Factor I); 1) fibrin; j) prothrombin (Factor II); k)

thrombin; 1) anti-thrombin; m) Tissue factor Co-factor of VIla (Factor II); n) Protein C; o)
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D19. The nethod of enbodi nents D 17 or D 18, wherein
the cells are derived frombone nmarrow. D20. The

woeisneg28f any one of enbodinents D 17-D 19, wae/usshévs/o07488
the cells are human. 10 D21. The nethod of any one of

odi D17 - ' l:su.0r . : .
PeGRHESL PE Pistel Zhook erostt - Bidled Bt bl o) beparinygofgetor 16 9
Faatdy eV s@roaenelesn, tbilenfaewr), IY Hacws- Vi L)y Faewdr-MIEg v) Factor-IX; w)

aut Qi nmunity),. fibrosis _(scarring)_and/ or adverse
Factog-oX;eX) gﬁgegjxil;n g) (l}aepor 5’”@ @,actovéﬂﬂ'r jaa),vqp Willebrand factor; ab)
EfRdeli hi ] . i i .
PrERRET: A8, piel ol Ufer SRR KiinG, 0P pRlopFARH, T8 bRsmin; a0
tispuespliaseohopen sativitarpag)surokioade; ah) pladrhianpat acsivaton didtobitor-1; and, ai)
inhibit acute infl.ammation. D23. The nethod of any
Pl TUNQEen ACHYYPHIDMRIOHEY . D1, wherein the cells, or

D7. CONPAR drRRitRImOdt &S oRY of 3iBodRhdnEs DILDEUfuRher %m}f)rising purified
enhance angi ogenesi s. D24. The nethod of ‘any one o

naturadlytpgcimn g os isdlareddztombinenied ok néscbrebemgkides.not  exhi bi t
signi,ficant or detectable levels of ent or .

D8 o othecfesraion ham ey Sifulman delD Vi gh eid pxtraceitutr

matrix, bfsod§siasmtdfrotelhie cyBkines afl/orberfdlendifare BBEHdEsHh humans.
D17- D24, wherein said danaged organs are selected )

D9. fr orfherompositionad sy on¢ afembodimgnts D1pP8; whergipsaig phagmaceutically

- e . odi nent s
accep%ﬁ[ﬂw% Q\I/:%%Eeﬁ %ﬁ{s‘%?gdﬁ{gﬁg’gé%‘?‘ﬂﬁ%‘gﬁ’éﬁ% sel ected from
D10. t he groethodoositedating ddmaeddiisshet Withuthe Bemposidbn of any one of

tissue {i ncl udi ng central, and 25 peripheral nervous
embodijnents ) 1-D8s wrdpreiny the coqwesitign 132 4Q4d- (i ncl udi ng maj or
and - ' . i . i i . .
D 208, R BALEE Bl 0, ASE BB Sl mpdhon
D12. geneA amietododf neatingddarhdgeddtissae| withnthei tompofiddn ofheny one of

embo SRR DD RIS B FosiAR S PaSl i AR Ol hreater forms o
semi-§o¥ideitldt dr\éatidified Afathemat opoi etic precursor cells with
self-renewing colony formng cells. D29. The net hod

D13. of €Rtzodetived of pR8odinentsdd H0-Dd2dvhaetif spidrisaneig danlaged as a result of
.orn cells ,are human bone. marrow deri ved somatic
a °°n‘5:‘§?‘? %eq*?%%%'/f’gé}’? ST%8 C\‘/\bﬂitb‘lﬁs‘?eflse?zs PCT/ US2008/ 007488
a)@&Rase] BppiRidabgawha; el ) BAfg; eyt ifNbacdérihl infection; g) viral
~hABM SC are derived froman adult. D3 1. The nethod
infsetianyhbiesdfinfertienianend ymegulppm ofithe ramyne gystem.
D14, €0° %ﬂé h¥@ba 8F emHB&iLﬂefx?El?i‘, \ﬁﬁé}kfnRﬁé Hﬁﬁﬁ’glte% tRa4d dsSkin ©
mai ntal n separation of the hematopol etit precursor
D15. cel | A m&héd ofrusing thekdmpesidon nf any bneyf eobotingenteDI1sD9 for facial

. while allow ng exchange of conpositions produced by
skin rg)yyenatighf - r enewi ng col ony formng cells across said

D16. barrA&hethod of using the composition of any one of embodiments D1-D9, wherein

said composition inhibits acute inflammation.

D17. A method for treating, repairing, regenerating, or healing a damaged organ or tissue
comprising contacting said damaged organ or tissue with an effective amount of self-renewing
colony forming somatic cells or compositions produced from such cells so as to effect said

treatment, repair, regeneration, or healing of the damaged organ or tissue.
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D32. The nethod of enbodi nent D27, wherein said
i nduction, enhancenent, or maintenance is achi eved by

woSesiskidgvat i on of henat opoi etic precursor celpleg/sbd3/007488
i sol ated conpositions produced by sel f-renevvi ng

coI n .S
D18. I{é?tégzrl] gg@g%@efl}ﬁéﬁg‘%heﬁg 'ﬂ Cs%{ﬁednagr?a% o?q %‘n% 1% contacted
with ai efﬂawiw anotst oRkEIerdihy @3l Ririning ebﬂnsm( hAHSMoSQ)ompositions
D34, The nethod of embodi nent D33, wherejn saijd .
produggdetpsush eellsdwi mpeans selseied omuihg I grouneansisypg ofet hod of
[
o) Fechlif st (ARl de i, bYABRRL oA Arko WROLBHAIA organ or
tisaungy c@mgecﬂfonqnbxxdlaﬂrwme daBzgBiB drgantve tssue; dairpplic@tbmpeckimal to the

4S9 sitions are preserved., D37, The nethod of any
nB%Prgéﬁt%&FWh [?32“%’&“0 WAGEPSRIY | sol at ed

D19. CONMPAR k@B olemboliachtdDh B o?']TﬁSO'iNHEFHiﬁ the cells are derived from bone
pharmaceutical |y acceptable carriers. 20 D38. A nethod
marropf. produci ng, isolating, purifying, and/or packag| ng

cel | zderi ositigns.and/ t hlcfa
D20. B0 T REFRE A B Bt BN L7 e HEGr A T 47D g uman.
D21. Sai dTREdh@h6®PNéfaiafl§ 68 SofOmbddintdit -1 EB20EdiRereid the cells, or
A method of isolating and purifying fractions and/or
compesifignsdupdueed by sardss]ls.iinkibit ozsed‘ur:@ CHIFmINEegsrasg¢sAsuch as cell-
medlawglﬁbﬂxgi@u%:&n?g (%ISCPSQ%J% gzl @ro? a’a{lerlseS (t)1§srqfee§ee§1{/o?iamg (for example,
venma:ﬁld{ﬁfncﬂmi)@g)dl ng CD34+ Cord Blood Cells (CBQ). D42

The net hod of enbodi nent D41, wherein said CBC a
22. expaHifednsthod Rip@p¥i epe ofylembpdumenty %DzTheW}FFé?lﬁo&Pe cells, or

Compggltl&{MGdl{E%@ By %&ceﬂ@ %5{:1‘15 lﬁflay m g? fﬁﬂmqteq}ﬁﬂammatlon

co-culturing "wt renevvlng
D23. coI oTi;e fmathomgofceahysonemaf eiﬂbedmmitmd)b’t-Démbodhemint the cells, or

eln sawa | f-. ew colony.form.ng cells
compG RO HESACERRY P v SO CUpeRes WERSPE PABM SO
D24. - 44 W3 £eM84 59 §r?>2§né° S drhiRF8AR QYI478]§21 [¥rereift s‘ﬂ@S&lls do not exhibit

sol ution conprising Balanced Salt Solution wt
81g111ft¢elxtt pogletet@SBDevelDAE. partranertstr bwigeteiny rengfaf@mmdnwesmd damaged
5.wherein said dextrose is at a concentration of
Organ%B tﬂﬁsui 5% dextrose. D47. The wash sol ution of

D25. eﬂboﬂlthﬁi&fho@Acﬁ" em_rF dXtBof éxﬂbédiﬁlen@qum DRUNGhBITRBai8 QathAbed organs
5 al buni n. he wash sol ution of embodi ment D47,

are selgteddrom g gomml%lég @frheart brain, and satnabcord
D26. The method of any one of embodiments D17-D24, wherein said damaged tissue is

selected from the group consisting of cardiac tissue, neuronal tissue (including central and
peripheral nervous system tissue), and vascular tissue (including major and minor arteries,
veins, and capillaries).

D27. A method of inducing, enhancing, and/or maintaining the generation of new red
blood cells in vitro.

D28. The method of embodiment D27, wherein said induction, enhancement, or
maintenance is achieved by co-cultivation of hematopoietic precursor cells with self-renewing
colony forming cells.

D29. The method of embodiment D28, wherein said self-renewing colony forming cells

are human bone marrow-derived somatic cells (hABM-SC).
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concentration of about 5% human serum al bum D49. A
cryopreservation nedia conprising dinmethyl sulfoxide

wo(20&@Es78nd human  serum al bum n i n a Bal ancegcald2008/007488
Solution. 10 D50. The cryopreservation nedi a of

D30. :ggﬁl?{e oang)4 Iﬁﬁﬁg%egtonﬁ?ggtra .96%8?'2 MI?HS% %ﬁ?ved from an

adult. An i sol at ed ceI | popul ation derived from bone marrow,
wherei n greater than about 91% of the cells of

t he
D31. cel IThsomathad ¥fnavh o8k el @9@9@8&?\% -B38o Wherfan v%ﬁ’é‘r g9-Fultivation
utilizes I%ese?rﬁBJenné{bl@ BRHeRkd Ahidt P Sg f:xﬁatg legS Precursor cells
han about 30 hours. E2. T e ate atlon
from dfe edlﬁo@emng dellgnywienmeng delie whilé q@bwﬂlgtexolnangs of compositions

der.i ved m human bone. marro E3. The i sol ated cell
produifgm r&fle%wm?%fpgméﬂ cglls ge30sS AU DAY he cel | s

D32. of R ?r?étlllod Qﬂpblllnﬁodlﬁfbn{ r]§ﬁ7 CQ/h@?&EH Gard %mﬁn%nﬁ\‘Mment or
do not express CD34 and CU5. E4. The isol at ed

maintenange popglhlawd)ﬂvya@comldwatgart of dwmampelﬁmfc preberdpmmeelis with isolated

e cells of .the cell

compasionsarefied Rus EER e ddSnEemtuatie enoo  ur ¢ her

D33. eXprERsméthod bfaaibo@ingent I3, ddefeh 5di@ delfretwahg Bbl'o99 formlng cells
factor selected fromthe %roup consi sting of GATA-4

are humap bone gk dertyed sgmatip gelisdbABM$EDel | popul at i on
acc [ o] CI

D34. Whe?lreh%ngl té)ﬁégfln (ﬁmt%hteﬁcgg’r I(&}%géglhlssallta on ﬂ{gt%r are>derived from an

adult.co- express CD49c and CDOO further express at | east

one t rophi c factor select ed fromt hecﬁroup consi sting
D35 of : By Brethor (®fr idh8dONe R0 PPEpRIMENES P4 ADNjereing paid - isolated

nterleukin-6 (IL-6); 30 d)
cmpﬁ%’?l e‘%’ hlg)l?‘%‘l_-n; e) Interleukin- | | (IL-11): f)

D36. Ner VBheGnuoathdd R;fctany OINGRf; embpdiNentotDIRBA; Ividin3paid isolated
h% I\/Bcro&yﬂ&ﬁ attractant Protein-1 (MCP- 1); 35

compasjtiqis AF %efr?’%‘gootei nase-9 (MW-9); j) Stem Cel |

D37. Facte Rdod SMNEny Kdnd/asC bhibbdianaed Medi-pk4 GvoNdrlin said isolated
Factor (VEGF). -45 WD 2008/156728 PCT/ US2008/ 007488

comp@&lorfsraee ingedaviduorsor mpr@mhllaanaconn@élo'cacmm@lc oarangs o ne

of e%‘b eint cel l:s
D38. o MRS o8N at-oltip, AT FanAiorr Goctiglis cell-derived
compég\;ﬁdﬂ@&hd,%)(ﬁ-bpﬁlaﬂi&ars or p53 and wherei n expression of
p53 is a relative expression of up to about 3000
D39. t r arfs @qthdsof producing conditioned media, wherein said media contains sera or is
sera-free media.
D40. A method of isolating and purifying fractions and/or cell-derived compositions

from conditioned media, wherein said media contains sera or is sera-free media.

D41. A method of isolating, cryopreserving, and/or expanding CD34+ Cord Blood Cells
(CBO).

D42. The method of embodiment D41, wherein said CBC are expanded in suspension
cultures.

D43. The method of embodiment D41, wherein said CBC are expanded by co-culturing

with a feeder layer of self-renewing colony forming cells.
D44. The method of embodiment D43, wherein said self-renewing colony forming cells

are human bone marrow-derived somatic cells (h ABM-SC).
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5 of p53 per 106 transcripts of an 18s rRNA and
expression of p2l is a relative expression of up to

woabeisc28, 000 transcripts of p21 per 106 trangefiusbesbrass
an 18s rRNA. E7. The isolated cell population

D4 e e @ or G pRRAEH FRStin nR acRipSoD)

D46. i n Viterwashhyobutiph ¢f embisdément! D4Hpherdin o4id déotibdel i8@6 a concentration
selected fromthe group consisting of: 10 a) at |east
of aboyhthato dexties®ul at i on doubl i ngs; b) at |east about 20
D47. POPUpty, ?‘tl?cld et D483 DA Otthér hﬁﬁh
7 douﬁllén gﬁl gg Bﬁglggg&gbout S&pogﬁl a%tlhonmﬁﬁﬁﬂk’ﬁ [ an serum
albuma) at Ieast about 35 popul ati on doublings; and, 15 f)

Das. 2 R o OB o M STl b i

conce@@ﬁﬁ)nrfﬁfabgﬂ\fS%Miﬁ{aﬁ's&xﬁ{ﬁﬁﬁlﬁr than about 91% of the
I's of the cell population co-express CD49c and

D49. CDQCA apepreseeyation tiediac edrhpmsing | dametyl satfoxidd oiBVIfOYy and human

30 hours, 20 conprising the
smum?@@ﬁgndPa §§M§S€Sﬁ$Sﬂ§&8 Osource of the cel l popul ati on
D50. underheferyépiesdrygiRn médislof érfibodiment DAY wiskkid 4idMBMSO
stress condition to produce an adherent cell
concepfaafisangs pbent Simand aid ﬁsm eATiceRiration 1nabmi St cel |
popul ati on at a seeding density of |ess than about
2500 cells/cn2. 25 E9. The nethod of enbodi ment E8,
El. vvheneil fsoldied el popangtionaderived iffontl 8ohey Ariowo Mhati® @reater than about
one marrow, El O The .net hod of enbodi ments E8 or

91% %glleeqell]lstq{éhg Sl (p@pgllatlt)]p]@ozf:ép{e%&&ﬁ% a1, CDY0, and w%gerem the cell
populdt ng'ﬂ&en& 1@§s thgn gt&tlutt 4pedudt an initial

seedi y se ected fromthe group consisting
E2. of : B® &platakscl ipapulabowtof 7Z50ig@limentl EA c whereamdhe cll] population is
&Phan bout 50000 cells/cn2. Ell. The nmethod of
denveélr@m’& BIO5R PARHEE M®¥nt s E8 to El O, wherein the adherent

E3. cellThdReMtcaldeRDoplilafbR 86 LmBAdinRntsPRT br B2, Wherbinl the/ e8I of the cell
at a seeding density selected fromthe group

p0pu1@t¢mst|hgt Gongxpafss Cé)4ﬂcea@§ (DR hdanelexprese C D3| and/fog (D45. b)

Ies t han out, 1000 cel | s/ SS.th about

100 TS FepRR L oS i e RS O BRB AR, B2 or B3,
wherdiﬁ tHee&eIst dTatie @EIQ PophlAti6® that /cordkpre3®@D49¢c and CD90 further express at
least one cardiac-related transcription factor selected from the group consisting of GATA-4,
Irx4, and Nkx2.5.

ES. The isolated cell population according to any one of embodiments E1, E2, or E3,
wherein the cells of the cell population that co-express CD49c and CD90 further express at
least one trophic factor selected from the group consisting of:

a) Brain-Derived Neurotrophic Factor (BDNF);
b) Cystatin-C;

¢) Interleukin-6 (IL-6);

d) Interleukin-7 (IL-7);

e) Interleukin-11 (IL-11);

f) Nerve Growth Factor (NGF);

g) Neurotrophin-3 (NT-3);

h) Macrophage Chemoattractant Protein-1 (MCP-1);
1) Matrix Metalloproteinase-9 (MMP-9);

j) Stem Cell Factor (SCF); and,

k) Vascular Endothelial Growth Factor (VEGF).
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e) |less than about 30 cells/cnR2. E12. The net hod of
any one of enbodi nents E8 to E11l, wherein the | ow

WORNYEB9728D condition is selected fromthe grower/us2008/007488
consi sting of: a) between about 1 to 10% oxygen;

bet ween about 2 to 7% oxygen,; Iess t han about 20%

oxy out 15% en

6. han st R el Bl bR F. B2, or B3,
whereii the cell} ofifiuiéel Bfopuiatipmnthatdodexphéss @Mﬂrwﬁuptbaomm express p21

of enbodinents E8 to E12, further including |ysing the

or p5},agd Wherein sypresEen of pa3 is 3 selateve @qprqSH@ncsé |up ta@i@ewa%(?%htranscnpts
ofvs TG P SR B L R frsion oo

to abouti20,000 tramckiptsi ofgp24 glee t0% transeripté bﬁmtl&srrm‘éﬁ source of
t he ell Eopul t|on by passage through a_ depsity

gr ad Tianisof3fdoselk REPUAIom A gD BH, R8O bFmbaflinteats EL, E2, or E3,
where%gﬁ'{ég%é%t%@ celll_:éépulﬂi'@n LR IKEQ:H c‘ﬂft QYn @iFo f?{r L%ibé)ﬂﬁrﬂﬁ&t(ﬁ population

, rein the cel he cel
doubl'pxgp a¢la¢tbd) frotrtht gocmpmopslsssg 61‘9490 and CD90, do not

ex d/o1 16. The method of any one
Cﬁ’r‘h‘ E@p‘fﬁmﬁié" &bein the cells of the
cemat %E Bﬁowﬂa&l% lé&lﬁs%ss CD49c and CD9O
f G} tatdeaseaoneds papulpiorsdowdlisesar di ac- r el at ed

t darat dedaspabionh 39 aepyetieedeubliags;f rom t he group
cehsitdedshapont 35pdpulation doublingsidnikx2. 5. E17. The
el hadeast atmmy 40 pepdbtientaudilingsnt s E8 to EL15, wherein
the cells of the cell 25 popul ation that co-express

E8. CDA9& mletho€D9PO nidkidd@h ﬁ&ﬁte@sgemtpob@ﬁﬁsn QRe@ived OBdth Cbone marrow,
factor selected fromthe gf consisting of: a)
el

wher@p arentaethpy aonted %6t oo pisi t e ((eg[mpgulatlob) co-express CD49c¢ and

CD9 éra\fvfé%ﬁ th%) ﬁ’lfb%&lgﬁj&& Iillfln i é!ri({)‘ %1 E )l?_ss t_}l}jm apj)ut 30 hours,

comphbhgme(atqwtdf Factor (NGF); 0g) Neurotroph| n-3 (NT-3);
h) Macrophage Chempattractant Protein-1 (MCP- 1); 35
i P) MR et pf Sieersihpentdatiqmmdsy 2 loy axygencgondition or a low

R
e i odliltweing sh&-BdHeperE 8]l popeladon at heealihd dersitytdidessehan about 2500
cells/cm?.
E9. The method of embodiment E8, wherein the cell population is derived from human
bone marrow.
E10. The method of embodiments E8 or E9, wherein the source of the cell population in
embodiment 8, part a) is cultured at an initial seeding densify selected from the group
consisting of:
a) less than about 75000 cells/cm’; and,
b) less than about 50000 cells/cm?.
Ell. The method of any one of embodiments E8 to E10, wherein the adherent cell
population in embodiment 8, part b) is cultured at a seeding density selected from the group
consisting of:

a) less than about 2500 cells/cm?;
b) less than about 1000 cells/cm?;
c) less than about 100 cells/cm?;
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40

40 popul ation that co-express CD49c and CD90 further
express p2l or p53, and wherein expression of p53 is

woodselsgiasve expressi on of up to about 3000 tr pesarskeig®o7488
of p53 per 106 -47 WD 2008/ 156728 PCT/ US2008/ 007488

tranl??sdh%&bo%ftsﬁgeﬂs%?’% and expression of p21l is a

reI to about 20,000 transcripts
e)of S‘?E @%‘}@%{5‘2 ﬁfglﬂsé%qnl pts of an 18s rRNA. E19. The
nmet hod of any one of enbodi nents E8 to E15, wherein

E12. the TROhRRA 6€lahy dRPYF diibBainkaEs P8eRd Eal ! Whekkih the low oxygen
vitro through a nunber of popul ation doubiings

condigest isstledted from e growp epnsising ofisi sting of: a) at | east

abot 15 L doubllngs b) at |east about 20
pop VPG a(ﬁ’BE E é’oxy% ’at | east about 25 popul ation
D) dou st e aboys °¥¥8hhout 30 popul ation doubl i ngs:

d10 dyssd aﬂ%‘%@’t‘ %’cﬁi‘tygS’@; popul ation doublings; and, f)

O)at |lesssthamhaut 15% @ogamat i on doubl i ngs. E20. Use of an

d)i sollassetia ahdut pOYLIxyEEWN accordi ng to any one of

e)enbaddssthai sbddt SP@oxygenyandt he nanufacture of a

f) medi sbanes% dxggei.r eati ng a human suffering froma
condition selected from the group consisting of. 15

E13. @) arglegensidiad§ of€BHthbolimenNESRD EPZ‘tfﬁrthé}J 1H61Md1ng lysing the red
condition; c¢) a heurological condition; d)

bloodccaﬂsalmaa:sommechﬂth@mll PepulERibn pose tmtulmmnugstm a.w@b @fethb cell population.

1. 2P R Rttt P o s fieckn 4h 17, PR st selecting o

fractidHaben s&ﬂéé %EltH@ cell OpBpaldtied ehie pasdape thlougk W Eensity] glll'aﬁlent prior to
condition. E22. An isolated cell population derived

culturingdhe popee ahihe 6ol PP greater than about  91% of

E15. t he ’ﬁ% h%th%lqer IYC(?llhé opgrﬁﬁl)&%ﬁg é)tc?iﬁﬁ haﬁlel%?lg ﬁfe 96'111‘3 of the cell

ula
populdmubﬂhan@ é)qir&sC(ID‘l%%ldtG‘WO albtmt eﬁﬁen@mm aindier CB45.0w
oxygen condition. E23. The isolated cell popul ation

f
E16. enbobiagrmsthodoof anghereaphempedigients B HuEdp; herewn the cells of the cell
populgt%ﬂ Yﬁa‘ii dd- 8{?};&5 225399 Nnd ”@Dggv‘furtﬁgr4 §xﬂ— V\Ese 8 AL e Cc%k(lhac related

popul ati on Iments E rein the
transcoiptige factarcaltcted dron thetgrowppenmskiog bf GATA- yomé»em@eﬁmm

E25._The isqol ated cel l ul.atio f rrent E24
E17. oy TR melfod] ah it it BORdinIenRy B to HI8oMhaRim i el of the cell
populgﬁ)&l thah&-baREAEY45EINd COPY hiFtHep ex&tessaerﬂyea@ﬂ@neqiopmc factor selected

nbodi ments E22 to E25, wherein
from the group consisting of:

a) Brain-Derived Neurotrophic Factor (BDNF);
b) Cystatin-C;

c) Interleukin-6 (IL-6);

d) Interleukin-7 (IL-7);

€) Interleukin-11 (IL-11);

f) Nerve Growth Factor (NGF);

g) Neurotrophin-3 (NT-3);

h) Macrophage Chemoattractant Protein-1 (MCP-1);
1) Matrix Metalloproteinase-9 (MMP-9);

1) Stem Cell Factor (SCF); and,

k) Vascular Endothelial Growth Factor (VEGF).

E18. The method of any one of embodiments E8 to E15, wherein the cells of the cell
population that co-express CD49c and CD90 further express p21 or p53, and wherein

expression of p53 is a relative expression of up to about 3000 transcripts of p53 per 10°
-47 -



10

15

20

25

30

35

cell population is cultured as an adherent cell
popul ation at a seeding density of |ess than about

wo2pbhseeisl s/ cnk2. 35 E27. The isol ated cel |l popgirats2eg/007488
of any one of enbodi ments E22 to E25, wherein the

eansc 511 HERSA kb D T0h PER B I i BTy o dbwr 20,000

transcﬁpﬂslofpbppérat()'%fanﬁxfnpawfammschNmbodl ments E22 to E25
wherein the  seeding density. is |ess than about

E19. ce| | Hrectpthodro @anyrt?@el%foﬁlﬁb@@n@@m EB dguEbisi wher@m Qﬁ‘ylsolated cell

popul HR 125 LR TR e e o o g HEon IR slected from

the growgotamssting ef: | popul ati on of any one of enbodi nents E22

to re density is | ess than
a)aboﬁ?%aéta@@f‘f L;E ?at }Rﬂﬂ%ﬁ’hod of making an
b)j so|zhisagt bept 2 B?Rﬂlgtqndf‘f’“b\lﬂﬂé%a n greater than about
)91 %abfeast Fhoutd pepwatiandoudlings; popul ati on co- expr ess
d)CD4 %t leastchboDo3) pemdativmedaaiblinghie cel | popul ation has a
e)douldt laagt abahe3 Hpopdstsont drawbliagxahd,30 hours, conpri si ng
f)t he meaptsab@ht 40 Pomlatistpdoudlingg bone marrow cel |l s from
S|n%¥the red bl ood cell conpagnent of

E20. bonerarrfraawﬁ%l@tsdﬁ popystierasgrring W@Wdﬁﬂ%@éﬂ’%%@ts El to B7 in
the m f%c\?mlyi‘ﬁ %?Llﬁx? éoh?ﬁn- nt f&gféggﬁ%ﬁr}gﬁﬁggvufgéﬁggﬁ?rg agc)(?ﬁdltlon selected from
thegrau;semiﬁmnegoﬁ) cultur| ng the adherent cells under a 5%
oxygen condi.tion;..and 15 f) passagi ng the adherent
) cel | LegENSIAUVEAN Wensi ty of 30 cells/cnR. E32. An
b)i sol aacHtedBIUY pIUINIRI on obt ai nabl e by the method of
¢)enbodhaveplpgical conditiongandyn j sol at ed cel | popul ation
d)obt = srediapgondidomet hod of enbodi ment E31. E34. A
nmet hod of making an isolated cell popul ati on, wherein
gr han ab ut. 91%of the cells of the cell,. .
E21. poo BSASIGH 1E0Jo189 L BEP RO Sk AET IO ISAT-AMS SUFEIBimensE! to B in
the mﬁxﬁlfhctﬁ‘ém-fl Anb@Bamétt tﬁﬁﬁe&ﬂ%’é‘ BLinAs st Ofromes aegelﬁé‘ﬁtlve or acute
about 30 hours after 30 cell doublings, conprising t
injurysqoefbmoof a) aspirati ng bone rrarrow cells froma
huma b) .s act d source of, the ce
- popaiaisilaiEBuSE helaon SR Sind B Mt efites han abou
91% 61 theetls g thbeefl r@@hlaﬁaato@okx@eésh Lh4YcAarid ewe and wherein the cell
cul turi n(g) devi ce; al | ow n%pt he fracti onat ed cells
populgtiprgsardoupBngraig pf lsé%tha@)ab@u momgmtdﬁréa @¥ygen condition.
cel |-§,u [
E23. f he a %rgg‘?] daceglf/‘}) (gah ég%g{btod ZE%% virl%erggstﬁgg:eﬁgpopulatlon is
derivedlefirdrs hamién bdfe EﬂfrowAn i sol at ed ceI I popul ation

obtlnal t hod of enbodi nent E34,
6‘l“he golated ceiil popu atljgm of embo mentg%ZE or %23, wherein the low oxygen

condition is between about 1 to 10% oxygen.

E25. The isolated cell population of embodiment E24, wherein the low oxygen condition
is about 5% oxygen.

E26. The isolated cell population of any one of embodiments E22 to E25, wherein the
cell population is cultured as an adherent cell population at a seeding density of less than about
2500 cells/cm’.

E27. The isolated cell population of any one of embodiments E22 to E25, wherein the

seeding density is less than about 1000 cells/cm?.
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E36. An isolated cell popul ation obtained by the
met hod of enbodi nent E34. EXAMPLES Exanple 1 35

woBbeekidi ty of Adult Bone Marrow Derived Sonmiicirfys2008/007488
Cells: Production of Serum Free Conditi oned Medi a

E28. PT Odﬂucetf S’ﬂte‘af 5 Cﬁdﬂg‘l%{o tca%’}d&le' A& IRALRS WS 1o (E23. Wherein the

produced for use In assays,
seedirsdenbiey sdéSSdthmlﬂ)ﬁt ana d:dmd:ynzc]apt ure of secr et ed

pr ot ei ns (also as described bel o
E29. 2008Yhessiatedmety m@éwpwmwneﬂmb@ms%% t00k2% wherein the

dr{é’iﬁﬁ QleRthatboRPPd i@ doubl i ngs) were thawed and
seedt e- é;sl e%% | n elp??ier SA vanced DVEM (G BCOTM

E30. Cat alegns#thQéleop@uldlmh of F1GR3F enfboriinents A2 OAES, wherein the
. Carl shad, UA u eniented wi th 4nmM L- gl ut am ne

Seed“‘@éf%‘?%’él %gg]%’b%’?if 3. QE 134-7944, ( HYCLONETM

E31. Labok RlkdEst theing ah 9GAdted Egil % t)ono’évh’ébég ater than about 91% of
RPM - 1640 ( HYCLONETM Cat al og H30255. 01, Lot #

the ceNRO2 8861 papwlationi angexpuods I_Cng‘)maraln@BQO,aml wherpinetine el gpopulation
h | nsul i ans r Sel eni um A IT (Q BCOTM
has a ddoling 154 ok s BRS04 A hop®s SREDRN e eltbodf penet ons
Ver ex)t Bgiratiag 8eak marrbw2lis MdnihtBhNDTM  ( Comi ng | nc.

NY, 8YSAsirfpbink ¥EEbIbb@ 8K chrfipdrient §f BULHASRBLHARbREC 1 h

a paé eRLLy € OXAYRd bBh&RiXEroRS &‘fl@ $&R:culty &t
msdl(g ﬁhﬁ &I%I_YSQAb ?t%grr Tjé h%%o arE E'fh

76 ﬁ’*seae% bhdeth 5 é% é*ﬂmz
bal geasse\m %Tlsgfgﬁs %S&Iaaﬁ B8R &0 felllams

E32. Cul t Nk @108 &1 fupRildtidn o8 ehindbid by fhe @RdinGE S @nSliBAEE31.
day to renpve non-adherent debris and returned to the

E33. i nc utbamiatemlldaapulaglon@étamﬁhyt the meathadi of epgrodiment E31.

concentr CONTM PLUS- 20

4. Cont S MO O ERPE AR Sy ST PR PR, SBEsT xper Uap agout 91% of
the caMé.of Uﬁ%ell PSpudRionENENpReds \TB49SaridSDYOCaridoWEereibbthe cell population

Briefly, caoncentrators were centri fuged for 45 m nutes

has a dgubling @%eof tosh eptapauteld M@ﬁﬁt%ﬁeﬂ doyalings; eqmprising g steps of:
f:& ;:l%e%l %BMQ}HaﬂJoéJ c%ﬂg ﬁ%&ﬁ’&@ -80 C. Fresh
e

conce as .desc |bed for
By et EY e S et B RRERY PR phrouen o

fI asks u3| ng 0.25% porcine trypsin EDTA
GEESFMINtCat al og #30- 004- CL ( Medi atech I nc.
Her rrdo geeding theiGaptionated sells in pdissuealfurag deviss; zed by
addi fig aBewingdhe &geimnaiad| oghe taddhee toa Jurfeedst ure nedi a
contei wiltgringihe dhertntivells medes @rSdbrox ¥gin| condition; zdd
vi abf)| iphgsaging ltyesidhevams celfseat b aeeting devisitg ofl 3CELNSTERTM
AcT 10 Series Analyzer (Beckman Coulter, Fullerton,
E35. CA)An RBRtdd eHPdphlatién B@IHABIeHY B8 HR¥ifod df%%ﬂ%@trhé&ﬁ |EB4
erform 2D SDS- PAGE, human ABM SC (Lot # PCH627; at
E36. . 3 A ispiatesachponsiabby Abisined huitee mdwdeof amdodiment £34.
re-suspended in either HyQ'r) M ninmm Essential Medium
(MEM, Alpha 25 Mdification (HYCLONETM Catal og #
ESKMPEBS01, Lot # ASA28110) suppl emented with 4niM
L- gl utam ne (HYCLONETM Catal og # SH30034. 01, Lot #
134-7944) ) or RPM 1640  Examplel

Bioactivity of Adult Bone Marrow-Derived Somatic Cells:

fro

Production of Serum-Free Conditioned Media
Production of serum-free conditioned media was produced as described below for use in

assays, such as the solid-phase antibody capture of secreted proteins (also as described below).
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(HYCLONETM Cat al og # SH30255. 01) suppl enented with
4mM L- gl utam ne (HYCLONETM Catal og # SH30034. 01, Lot

wo#oosHs76844) . Cel | suspensions were then seedeg@r/usBos/o07488
T-225cn2 CELLBI NDTM cul ture flasks (n = 3) at

Ll 6pL .af [ ( L= \3 r .

Huma%ongﬁ?ﬁg% C(i&uI%{ %rggg %\]1/99? eﬂtlﬁc | rg%g @0}%%!%% ‘glglf%l %lgwed and re

suspeﬁdeldgﬁﬁ eltherulddy aiced 4DMEM (GWM b@htaloged134%1R015, Lot # 1216032
en) for approximtely 24 hours. Culture

(nvitgogen deprip ¢ Garisbagn ChreliraTbrlggcisy 8" h 45Ri, d.-glutamine (Catalog
HSH3OOI. 'il%{#fify %Q @@ﬂoN'E@" Lfa%fﬁ"tcgr?éél one%@g;gdm USA)) or HyQ®

I ncu at or ovm ng day, con I a wer
RPMIemmoe(dﬂé@Lopm}P‘ecatamgj#&m(msmgeaoa# Ammﬁmﬂmonwmng 4mM L-

N T e N S——

#513(@6(%4 LBHQ%&%@@ fcin s'ﬁbl%n"slohﬁ Wee ﬁfeﬁ lsedRdah T-8%em’ CELLBIND™
anpl e Di mensi onal (2-D) SDS PAGE Separation

(Comofg EecrhéYeHSF%amuhn@ flmkg (edtury suﬁa@z dreatedi witbtaspagénted microwave

s S B B, SR 18 A D G sm. of i

(n = 3Dt ¥&idtiod)! | Ofiltdres Wwees phaePies wmemhham%d tAipsk WRGBR6r (4% 0y,
to room tenperature. ApprOX|natelg 50nmL_of each
5%CQahplancetawith yifpegen) FaepPREAMASIN?4 Sovse dulrggogere then re-fed with

fresh @Sﬁa ac%lne ’%B‘ge%gg t? gérh%{]e%%(g} Oel}% eéll?1 g‘a@ z%} u%e%l?%%h% /(i)ncubator. On day

3, celd |cym€réCthe<ﬁmdNéi9mNha'dﬂt1&tedpdr§uﬁg 39manCER TRICON T PLGS&BOeCentriﬁJgal
The s les were then djalyzed agai ns%

FllterﬂJpgsr '(Mqlhpogﬂ Sy oI V\%IHGH% MA,1 8549 g B8 menEiaciNees s instructions.
Briefl E@fcéﬂﬁaﬁ?’rs %@ cgﬁtﬂ@tlkge@i@} x5 hﬁy%%i fnlp?lr40c9]ti‘m@oﬁt%hﬂ&ed supernatants

ter o The sanpl®&s were | zed once agal n,
were trensfersabiovaehn ImEOcﬁrymmals @bd sfor&DE B0F I0. nkreBu Chléure ngetida were also

concegggtag ﬁﬁ; Id?sigpagtf rf](g Lt?g pé@%%éatwo&{ ﬂ]{e 1'551? o(%l]g l{;tbegg thk()a(relfrgmoved from the

ﬂaskseﬁs@% poBhY rp%ﬁhﬁe 551H%I5@A”BSEL§9GR0dMn@a¥a%§ h@O-U@U(Eqd(Medlatech
Farrell arrel . Biol.

Inc., Hoddon, 00A, US@J)S) Taspsmowasothsn nlegtmaalized tbb'lasidfngdmkrag e@asl volume of

cell cthf:%tgpc r;rél g guf Hg‘? fggi%g\éltﬁg %g%lnggdefgner dl g Vlagllilty ana1y51s was

perfoﬁh&lS@ﬁ@@QKDUE’lTERaMaW 10 m}lei %al&@e@@fhckﬁiah -touter, FQM@rton, CA)
of I EF internal standard troponmyosin) was then added

andtrvnareld@ﬁe&%ma%assmrfespww sin standard is used as a

o pARAEELTSREE B T ABSLSE 1ty I 9,29 Brypon onvine

were éatveqd!ang. rE-suﬁmdédJ beeigedr HYQEP Mingmim fisseritial Meiim (MEM), Alpha

T LN I A A P ———
4mM(L1?%&££i¥1€ EH@*CL@&EWW @'Jataﬁugo# fsf}ﬁob??h 01 2L&7% 352:7949) 9@? RPMI1640
rs each tube g was sealed to the top of

(HYGL&NEE% n@agukbg t Wat SH30285. m) i sumplau@ded 25with 14pMbf laglutamine

v GHREP ARG StRBoBEY. S TR L0565 Shipsians Eiecthen seeded

in T-BA5cAPOELITBND® & BadksQh el Msat OFLANB00EERIca#Hin 38mL of media (n

were added as nol ecul ar wei ght standards to a single
= 3 pee| donifitionhe Gujturess epoplacer infa 3HE Bemidified trigas incubator (4% Oy,

5%CQ,, balanced with nitrogen) for approximately 24 hours. Cultures were re-fed with fresh
media on same day to remove non-adherent debris and then returned to the incubator. The

following day, conditioned media were collected, pooled, and centrifuged at 1140xG for 15
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agarose is cast between the tube gel to the slab gel):
myosi n (220,000 daltons), phosphorylase A (94,000

wogddg/Beas, catal ase (60,000 daltons), actin (481Q%8008/007488
dal tons), carbonic anhydrase 30 (29, 000 daltons), and

. o (14, q ) , oi | . /o
minudPRHIRS ), A90  B05)qaaERL0 1 M USRS BT shorctem
storagt be-88eCy| am de sl ab gel (CGakley et al. Anal. Biochem
105: 361- 363, 1980). The gel was then dried between two
sheets of cell ophane paper with the acid end to the
left (Figure 1). If gels a | ded for use with
nmass spectroscopy anal ysi SESQ%Q&% 2008/ 156728
PAIwoBHB85i00aUR@D) 8P PAGESSepanstivnief Sexreted Factore(Figure 1)

Frose Pl 8 B9 ins SRRt BRSO to Kenari
Labs, RS Al1h&isk) oWt BRAndpdi) Iprhfiao WRE, RaRp 1R AL B8 ed AR Armed to room
ABM SC can be cultured in the ‘absence of animal serum

temperatungr odipprexisaately tS0ore df naahi sample wasdyspluhizadetien re-dissolved in 200

) r ' .and, that _such. 5 ot el C e
microf? o ST oG iR et 480yl s 3 R amganoethanol ethanol,
10% gIFéHr@l RAOCDHEPROTHSE SHGE)Gad 2hE0oPaItRbAkewaREl The samples were then
alternatively, by fractionating the expressed proteins

dialyzpd gg@ingin> mMakrife Po¥ 7-Onfor dwaldays %14?91 using Tt AAP dGBL"P grembranes.
L L e L

re-disstlted ihha®emi@ohuf @RS BoililgiBaffes ahdilgued in Wbdiliag water bath for 5
. affinity chromatography, hollow fiber filtration, 2D
minutgspbgforeppfmgiptahedelt i on 10 ultrafiltrati on. Exanpl e

) ‘0= [ vt oki et d.on; )
T e ENRGEIRCAOUGSE I SRR SR R 5O ruc
(O’FamcBpP #.cé| Bigl. di¥erm. 250e K00 402 1yri®75) 4s follswss Isoelectric focusing was

cont.ai ni.ng, AFG104 dia. . After | owi ng cells t :
firs G 4R 45 TSR arRch AmStEF ALFE v 6 ahiiges, pH 3.5-10
(AmeMBEm ORI &lcRs Ypishanesd N dorf 2R6HE v¥RMes. | Bonat BEF {iémal standard
72 hours. Media was collected,” centrifuged and stored

(tropoatyos®) Wrsutiten| adsled| tps pachf samplyt okheidropoesiyegin standard is used as a

referciH PR ol ¥ B W, alialis 05 Lok PRL Wih 24686 BPEPgptle' ot of Mw
33,000 ba$ 55 .2 'Ehetlbé BEIPIR gradienb fokQhiggétds a$hofih@Was @déffined using a

during the last 24 hours of the 72 hour incubation.
surfacepH getfpdel ot three flasks of cells and supernat ant

: oge o icpdene £ 0% 20
e VESRREERAE o F1OPEERS LA SOLIRRbA 5 s0s,
0.0625Matris, pH R)asach Whergel Ghs saslal todhdopsif aAtacBinggtl (hat, itself, is placed

o RS B b b i, S8 2 S v
carried DuP orSAVRE 8 hodFONM 5 RCUPHS FAIA iRy b%&iﬂ%%iggﬁ\’@hér&cal Co.) were

augnent angi ogenesi s, I nflanmation and heal | ng.
addedSesemolecylar aveight skimdexds taBIsiBgIlechwaeld i ¢lam agdrosenpartion of the gel (the

aguof TR, BB SR eSS REr P EMBOTID. proshortase
A (94,6000 dalt&sh;- dataladed (60,000 GhltorsN actth oG @aRERY)] Barbonic anhydrase

I mmunonodul ators (e. (ﬂ:l , IL-6and I1L-8) and scar
(29,0000 Haltanspr aydnbisaayhe 414,860 reltomsit oFellgwing, silvetvetaining the standards

appeaMXE bgnds'\@ﬁ:fh]e%a%féded%%tg@/thg'aé)y'lamide slab gel (Oakley et al. Anal. Biochem.
105:361-363, 1980). The gel was then dried between two sheets of cellophane paper with the

acid end to the left (Figure 1). If gels are intended for use with mass spectroscopy analysis
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30 Furthernore, the rel ease of several of these
factors is nodul ated by tunor necrosis factor al pha

wo(bddrrsaigha) , a known inflammatory cytokine receaseehsno74ss
during the course of acute tissue injury. Exanple 3B

- ) ; MY Q44 I

they o5 ity S he SR el RO QRGP Rl IO ppl and St

Electrbphorksis 3346 59Ca0aT) i oned medi a were screened for the
presence of variqus proteins such as cytQkines, )

The resulie b dhataising Bieuprdofe prpyidsds mapRMpHagen be cultured in the

. I .

absen A S Ry SO Bh e o in ST PEHEA that such

proteifSAcanl AIndivad B Tyeifient; fiddr axlaisolated g irinditmhed amslid pdeckd in such can
medi a wer e thawe d war.nmed tq, room t enper at ur.e

also U nBest, QUEARY ¢y DB OUSE Vit SN PTP RIS ‘el on a range of

molectBr |wé?%ht§.n TeciqR! for HERin(dené&ittagdn 188 RactiodfidkR& well-known
wel |, nmL 1X Bl ocki ng Buffer (RayBiotech, Inc.) was

and roudidely used biyrtbosd efcerndittaey skill inthoartt dihses techmiquésoincB@de techniques

mn_to bl ock the nb es. ~.Bl ogki Byff er, s_then .
such g8 e BrBHPE BT BRI HEber B oo ZRe RO e aid\dpy-absorption
ultrafiite@idnl Ncubated with conditioned nmedia (diluted 10 1:10

with Blocking Buffer) at roomtenperature for 1 hr.

Fresh cell culture nedia were used in place of PBS as

negati ve controls. Sanple %qeggen decanted from

each contai ner and washe I'mes with 2 nmb of 1X

Wash Buf fBro-Regdiryiiivd €gtokineSecretion by BlurhHMABMISC €,

while shaking for 5 mn. Array nenbranes were then

placed into one well, with 1 nlL biotin- conjugated
Huma?xe&ﬁglﬂgbyw@l‘%tﬂlgggh BisRate 6,6()01%];1&6:0&5%/@912 B E Cult@®ROT” flasks

I ncubated at room 15 tenperature for 1 hr. Arrays were
containirenARGS 0k chedew eA fier dllavesg welishito\adtath Bud éqnlibrdtenfior PRAours, culture

.conjugated, streptavidi.n . diluted 1:1000 with 1X )
medigV g ATARIetEl S EHLENG AR Y e b o bourin dedi s collected
centrifu}el RRledodl 412807 (CCRRET BhdlyEs K& cydokihss uyﬁgmoﬂﬁﬁ&cially available
were then washed several tinmes wth 1X Wash Buffer.

coloribestracc ELEYA ragsayekitss For andlyms plis¢aretsd eptolingereleape, sppsiereflasks were

S .pe nuf urer's.instructions Bi ot.ech,,l.nc. .
weateff o0, PR B A, AP e Phe SR BB U4RE 32 R dncubation.
For ch€HIPIOt ahrek EfldsRE of ¢BlIRUArR. YRt %eﬂée%r@pirb@,npﬁcé{s@dj and banked

protein side up on a plastic _sheet. The opposite

S . of
indepengently Aoy the dagal andrgimuleod carditipas, dayignaied Bawé@éaSAsz, B and C or
. i h a4 A pyhhl es were purged fromthe
Stlml%?r%f;iaa%keé’ %gncélor{eweng o{’jt the plastic. The nenbranes
Resultseshew thaewhex pals-euithored,- ABM-BC! sec{ekopatkntialIigMherapElitio concentrations
fil and then processed using a film devel oper.

of seviery), O‘I'A’l faqtors Apd 1QYtQHRSSSKIAVIE IQ ARENGY ANBIQEeREsIS, inﬁa?mmation and

woun@ e@HHd € See, HigfN11 aGiRES  ABM-SE! B1vEeBRREWR to @Bfsistently secrete
matri X proteasSes secreted by human ABM SC when

several ubrauh¢suarsl grawth efactorst inewtroe icledihg preangmgediia. fabMeds fe.g., SDF-1

S nt.Concent.rat e #l.= Advance M (G bcoT
alpha YRS HSR 7 R AR BRI oINS AR08 (R s b AR dheS) and scar
inhib#&t5Mehd ahé&ulit ﬁxoBﬁ’MoréLGﬁ‘é%.,CMWH! navigdV vl st Akl NRctivin-A).
and HEPES (Hyd one) suppl enented with _
Furthemnnie,ithe mlease pEpevierpl of these fagtons 1sggoc(1(§1tg@ bymmor necrosis factor alpha

(TNF-alpha), a known inflammatory cytokine released during the course of acute tissue injury.

Example 3B
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The results denonstrate that nunerous trophic factors
and sol uble receptors inportant for tissue

wornegenergt i on and nodul ati on of the inmune Sy$eMsa608/007488
produced by ABM SC when cultured under these

SRRFPh 0 pBh 3R Taeiich S FEB el CRIAL 1, 78 ana 10)

Condiitiigd amedht aicte0 Bcreénethfdor B Srevghéd b€ viaBidisi proteink such as cytokines,
insulin, transferrin, and_seleniumwas required to

proteaa%shl e selublee resgpiorntty moli¢vRhase saibody ¢aphee protein array, using

RAYHOF e e, Cy R Afioot? AR Ry BUGIE ey Fshs G Usw)

Bneﬂﬁﬁfr’&eﬁ)TdMqHumf co@ttmhech enedid whredthaved and (vmde (N) godm temperature

Val ues are e d as, nea ptic nsi t
prior 18 U5, ATTRY T REL NG W HEGNASa P 8 VR BB BT T, Seics 1000).
To eaé@WﬁSZ et bid Bﬁ)cmntgrB\?ffér a TRal BRUtER Tnd'ﬁ@ﬁs addd an‘da{lhb'l?%cubated at
for that particular analyte greatér than two standard

room tmpesatienfor aifomen tblogk dhe n@nﬂ»raxwtal uBlsmkmg Bunfger was then decanted

pective ive.control. .Val. ues por .tha .. .
from (a5 RPRHInEE A e s hap (2 ol Y Epptiigimedia (siuted
1:10 wARPBMWCRInEBAffeR) & roérh téhpérhRire forar! \F‘?esfhto%ﬂ @alttre media were used in

devi ati ons above the nean O D. values for the

place of P B negHbgatInimels o vamples were Tthph alegamted gy each container and

wash EPTERELER? AES LSRR A aEI R R B, i

shakir{gVRans @ik, ) Ardir@émbracBackgs diendplackd3hito Gde Avell] Jwiﬁl@ 1 mL biotin-
Angi ogeni.n 5800.5 (+) 4651(+)l BDNF,. 5855. 5 (+)_ 3587(+)
conjuggted 3mém)y s&fézpds' prﬁparsﬂ/pm X2Bircking Brdien.) anqam@ated at room

tempeéi#n% fg Ldd 5%%19% agéé'g)(thgn% ehassgezr%l %439? Eﬁth(w)aflgﬁ%ﬁ‘eﬂ ) mL HRP-

conjugzntdstiapt- BB d@lﬁ)edZ]AHﬂ)(wath 1 KoB xkimg B wvas- a)ddadﬂfﬁﬂeaﬁh membrane

and th%g}s@ugg ’ ))e(ll pqg@fe%?pé e( oy ? 31357 Aszlgm?: z)n%s 1%186%3@6& éla]ixpdi several times
with &6W3€H_)Bl.2fﬂélf4 Deteclion Heasdn® KirnenetfiBanmedcence? 3% Prépated as per

manufacturer’s instructions (RayBiotech, Inc.) and applied to each membrane and incubated at

room temperature for 2 minute. Membranes were then placed protein side up on a plastic
sheet. The opposite of the membrane was then covered with another piece of plastic sheet. Air
bubbles were purged from the membranes by smoothing out the plastic. The membranes were
then expose to x-ray film (Kodak X-OMAT AR™ film) and then processed using a film
developer.

Table 1A, 1B and 1C shows an extensive list of cytokines, growth factors, soluble receptors,
and matrix proteases secreted by human ABM-SC when sub-cultured in serum-free cell culture
media. Media Supernatant Concentrate #1= Advanced DMEM (Gibco™) supplemented with
4mM L-glutamine. Media Supernatant Concentrate #2 = RPMI-1640 containing 4mM L-
glutamine and HEPES (HyClone) supplemented with Insulin-Transferrin-Selenium-A
(Gibco™).

The results demonstrate that numerous trophic factors and soluble receptors important for
tissue regeneration and modulation of the immune system are produced by ABM-SC when

cultured under these conditions. Notably, earlier experiments demonstrated that
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GCP-2 2546.5 (+) 2270 (-) GDNF 2299.5 (-) 2208.5 (-)
GM CSF 2294(-) 2129(-) 1-309 2431.5(-) 2222(-)

wol Jobé/gamga 2807. 5(+) 2848.5(+) | GFBP-1 3192( #)CT/US2008/007488
4528.5(+) | GFBP-2 4813.5(+) 4244(+) |GFBP-4 4640 (+)

supple%%lgatlg?( 7 t}}efgisg ﬁéggf 5r§1 %\H ?vigh qufl ,5&%%( 53§1d) selenium was

requlr&ﬁ&,za&le(ve)secre&@ 20 U lsSARER &is PEohe B2I0N8A G Thdke 1A, 1B and 1C.
| L-16 2339. 5( 2229 5&5) ha 2698.5(+) 2571.5( 1%‘(\ ™
Protein |leveheshovap 75 Laple 243 (1B) and (1 were gesgssed) usmg g A YPIO™ Human

P e e o e

(O.D. Y Q6D far (est) sanifles! X33G0ob (:dijtrcﬂ:SDS‘(/ a-l)les tepptted wAthSa ({)+indicate mean
LI GAT 3689. 5 378. -1 9925.5

0.D. Yalye%fge glegt)partmlﬂrzang gsqax tham Ve Sfmgiardkg 1241095 3@% the mean

O.D. ga;}\g\% for )the %1%4%{:}(@ }:O%goqg(theM%ﬁéegﬁgl G- ()-) represent mean

O.D. vida2. fBr (hay paiPuler dedlyts tﬁ@Z&té npt g@s@r Ehafi-tyo smlﬁaﬁl dévpdteons above

the méag O D° viluds £52 She r5esée_c2ive negative control.

Table 1A:
Media Supernatent Media Supernatent
Cytokine Concentrate #1 Concentrate #2
POSITIVE CTL 11,020 (Mean O.D.) 11,127 (Mean O.D.)
NEG CTL
(Background) 2,360.00 2,271.00
Angiogenin 5800.5 (+) 4651 (+)
BDNF 5855.5 (+) 3587 (+)
BLC 3852(+) 3164.5 (+)
BMP-4 3299 () 2610 (+)
BMP-6 2359.5 (-) 2290.5 (-)
CK beta 8-1 2408.5 (-) 2426 (-)
CNTF 2655.5 (+) 2663 (+)
EGF 3932.5 () 2517 (+)
Eotaxin 2527 (+) 2488 (+)
Eotaxin-2 2467 (-) 2452.5 (+)
Eotaxin-3 4564 (+) 4450 (+)
FGF-6 2863.5 (+) 2883.5 (+)
FGF-7 2328 (-) 2374.5 ()
Flt-3 Ligand 2661 (+) 2414.5 (-)
Fractalkine 2432.5 (-) 2379.5 (-)
GCP-2 2546.5 (1) 2270 (+)
GDNF 2299.5 (-) 2208.5 (-)
GM-CSF 2294 (-) 2129 ()
1-309 2431.5 (-) 2222 (-)
IFN-gamma 2807.5 (+) 2848.5 (+)
IGFBP-1 3192 (+) 4528.5 (+)
IGFBP-2 4813.5 (+) 4244 (+)
IGFBP-4 4640 (+) 4222.5 (+)
IGF-1 2206.5 (-) 2238 ()
IL-10 2225.5 (-) 2200.5 (-)
IL-13 2582 (+) 2473 ()
IL-15 2472.5 (-) 2622.5 (+)
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NAP-2 2517.5 (+) 2467.5 (+)

(+)

NT-3 29

73.5 (+) 3205.5

PARC 2668 (+) 2630 (+) PDGF-BB 2580.5 (+) 2780

wolhls/SRANTES 2803 (+) 2760 (+) SCF 2765 () $¢@iusarsorass
SDF-1 3721 (+) 2562 (+) TARC 2488 (-) 2395 (-)
P 4 B Y Wi 2 - TOUNEN SR Er . ) X O
941 HL- li@lpha 1B: | Medi a ql%@?&ﬂ%ﬁé)nt Medi a Super ngisﬂﬂs (6]
Oyt dkilbetaConcent rat e #1 Zitboent rate #2 POSI TI YESTIF)
12, 318-1¢dean Q[ D.) 11, 93fpoblyepn O D.) NEG CTL 230452+90
Z, 392509 AC 30 2539.5 5 - AGRP 2670 (+
I‘\Ilgl UIL 9Cl. i II L 3372 \T fiﬁé?_r-) L I"\Igl JIII f Cyul I( Ilb éﬁ8§l
(£) a3 axl 3308 Rﬁ@\(hmg 5 ) hEGE 7022%7@
2901.B-4 -55 D 2008/ 158P24+PCT/ US2008/ 0074882402 (+)
Bet a-WF 2573. % + 2544 31BPE+P653.5 + 2554. 5 +38@M83H38
2706.§ § 2553 5 ¥) CIAGKsZPPA + 321 * dtK 2Bdfhss ()
ooty FOER 3057 S T3seSle . e 10 2998808 ()
2650L8ptin FGE- 277041+w4@§é$)5 (+ 37335 (1)
LIGHT 3689.5 (+) 3378.5 (+)
MCP-1 9925.5 (+) 5561 (+)
MCP-2 3117.5 (+) 2481.5 (+)
MCP-3 2532 (+) 2382 (-)
MCP-4 2702.5 (+) 2694 (+)
M-CSF 2387 (-) 2381.5 ()
MDC 2414.5 (-) 2510.5 (+)
MIG 2344 (-) 2342.5 ()
MIP-1-delta 2324 (-) 2259.5 (-)
MIP-3-alpha 2323.5 (-) 2261.5 (-)
NAP-2 2517.5 (+) 2467.5 (+)
NT-3 2973.5 (+) 3205.5 (+)
PARC 2668 (+) 2630 (+)
PDGF-BB 2580.5 (+) 2780 (+)
RANTES 2803 (+) 2760 (+)
SCF 2765 (+) 2701.5 (+)
SDF-1 3721 (+) 2562 (+)
TARC 2488 (-) 2395 (-)
TGF-beta 1 2381 (-) 2311 ()
TGF-beta 3 2422 (-) 2531 (+)
TNF-alpha 2243 (-) 2321 (-)
TNF-beta 2355 () 2410.5 (-)
Table 1B:
Media Supernatent Media Supernatent
Cytokine Concentrate #1 Concentrate #2
POSITIVE CTL 12,318 (Mean O.D.) 11,936 (Mean O.D.)
NEG CTL 2,452.00 2,392.00
Acrp30 2539.5 (+) 2436.5 (9)
AgRP 2670 (+) 2494 ()
Angiopoietin-2 3372 (+) 2656.5 (+)
Amphiregulin 2692 (+) 2447 (-)
axl 3398.5 () 3438.5 (+)
bFGF 2915 (+) 2901.5 (+)
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G CSF 3950.5 (+) 3951 (+) G TR ligand 2973.5 + 3107.5

+ G TR 3198 + 2935 (+) GRO 29446.5 (+ 10214 + GRO al
wohdos/Behst 3553.5 (+) HCC-4 3241 +) 2720.5 +Pch|ﬁﬂ%2&ﬁ%574ss

+ 3936. 5 (+) ICAMl 3043 (+) 2701.5 (+) |CAM3 2621.
v AdadNor, |- BP-3 339t 3P0, 5 UF) G By é%g
NG (AN 32:3 A (. S PR ADUNE L £ 4
L L11C0ka8 5 (] 273" (3706541 40 25R4 (4) 2538333 (D)
| L1ETAGK2612 [+ 2618(+)350214) 2610.5 +) 2555 21744+
| L-2 Btk 2491 ({) 2441.52610)5 (+1-6 R B202 (+) 2848 (#)
| L8 BGEY0.5 (+) 17594. 53(57)5 K+TAC 38P8 (+) 3587671.3)(+)
LymENAZ®Rt 1 N 3415.5 (+)26306P (£y) M 3743 (259626

(Fhg/ANEREFS PN 2792 (F)33¢745 5 (F) | M P- I-Des 26 3K) 5
M BN ”'.‘1.”5‘ SZAT Ly Lo ATV )
Ost aEGFrg eger i t\ 4183 5 ZQ\ )) a iy ] +
(+) 6o _“p1cE 2705 (4—395,945342+) s 130 3232 (4)399d66)5
+ GTRRligand 3124 (+) 31299734 (+ETNE-R 9981 (+317ARSd+h
+ GITR 3198 (+) 2935 (+)
GRO 29446.5 (+) 10214 (+)
GRO-alpha 7351 (+) 3553.5 (+)
HCC-4 3241 (+) 2720.5 (+)
HGF 5535 (+) 3936.5 (+)
ICAM-1 3043 (+) 2701.5 (+)
ICAM-3 2621.5 (+) 2427 ()
IGF-BP-3 3392 (4) 3190.5 (+)
IGF-BP-6 5858 (+) 6111 (+)
IGF-1 SR 2737.5 (¥) 2757 (+)
IL-1 R4/ST2 3463.5 (+) 3235.5 (+)
IL-1 RI 25225 (+) 2401 (-)
IL11 24445 (-) 2273 ()
1L.12-p40 2584 (+) 2536 (+)
IL12-p70 2612 (+) 2618 (+)
1L17 2610.5 (+) 2555.5 (4)
IL-2 Ra 2491 () 24415 (-)
IL-6 R 3202 (+) 2836 (+)

1.8 24199.5 (+) 17594.5 (+)
I-TAC 3898 (+) 3564 (+)
Lymphotactin 3415.5 (#) 3166 (+)
MIF 3743 (+) 3524 (4)
MIP-1-alpha 2792 (+) 2747.5 (+)
MIP-1-beta 2638.5 (+) 2523 (+)
MIP-3-beta 24955 (-) 2377 (4)
MSP-a 25245 (+) 2394 ()
NT-4 2735 (+) 2635 (+)
Osteoprotegerin 4183.5 (+) 3399 (+)
Oncostatin M 2610 (+) 2508 (-)
PIGF 2705 (+) 2493 (-)
sgp130 3232 () 2866.5 (+)
sTNF RII 3124 (+) 3127 (4)
sTNF-RI 9981 (+) 7929.5 (+)
TECK 2887.5 (+) 2851 (+)
TIMP-1 8718 (+) 9342.5 (+)
TIMP-2 11927 (+) 12602 (+)
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TECK 2887.5 + 2851 (+) TIMP-1 8718 (+) 9342.5 +
TRAP-2 11927 + 12602 + -56 WD 2008/ 156728

woBgs/ 1467808/ 007488 TPO 3712 (+ 3141.5 (+) TRACERB008/007488
3129 (+ 3051 +) TRAIL-R4 3417 + 3381 + UPAR 9557.5 +

8158. 5p)  VEGK 8587.5 (§+.)1268§1 (+) YEGED 34%74(%) 1)
é;: Qél[rm A fCU!J/\-:IpoW{"n“ gnl Kate -H-1 ("nnnz:nl?r 93Q5L+6+)

D) |\||:(:3$81'2F9)

D(E’”MIW (I\/h';w QD) 13\41310 )( Mean @ D)
1, 740PAR i vin A 23239, 50337.9d339(+) |ALCAM 14B3685(()

15463/BGF+) Bf-1 (CD8OBS¥R8I+b (+) 2222.5 (+) 6BUT(H)

2770WEGF)D 2011.[5 (+) BM77 @564(+) 1828(-) (Gapoi5ofH)0

Rin-1 2816.5(+) 2097 (+) CDI4 3556(+) 2334 5(F)
CXCL-16 4108.5(+) 2559(+) DR6 (TNFRSF21) 3477 (+)

T%ﬁ%l‘éﬂ Endoglin 3070(+) 2135(+) ErbB3 3366 (+)

.5(+) E-Selecti 848. 5 yé (+) %Qndnatent
3531(_1 5 !é.+) 2943. 5( +) Myetiy Sup ‘g’ g“g Ogigi\c vate #2
11-10PBS 2780(4) 1014699 (MPmQ-IﬂgM 2559 _5 15,306 {¥tgan 0.D.)
(-) NEGI8 BPa |2921(+) 182388) 1,747

Avtivin A 23239.5 (+) 18339 (+)

ALCAM 14185.5 (+) 15463.5 (+)
B7-1 (CD80) 2983.5 (+) 22225 (+)
BMP-5 2770.5 (+) 2011.5 (+)

BMP-7 2564 (+) 1828 (-)

Cardiotrophin-1 2816.5 () 2097 (+)
CD14 3556 (+) 2334.5 (+)
CXCL-16 4108.5 (+) 2559 (+)
DR6 (TNFRSF21) 3477 (+) 2312 (+)
Endoglin 3070 (+) 2135 (+)
ErbB3 3366 (+) 2313.5 (+)
E-Selectin 2846.5 (+) 1918 (+)
Fas-Ligand 3531.5 (+) 2943.5 (+)
ICAM-2 3158.5 (+) 2155.5 (+)
IGF-II 3212 (4) 2395.5 (+)
IL-1R1I 2855 (+) 1834 (-)
IL-10 Rb 2780 (+) 1916 (+)
IL-13 Ra2 2559.5 (+) 1693 (-)
IL-18 BPa 2921 (+) 1881 (-)
IL-18 Rb 3238.5 (+) 2387 (+)

IL-2 Ra 3666 (+) 2316.5 (+)

IL-2 Rb 3001 (+) 2083.5 (+)

IL-2Rg 3121 (4) 2185.5 (+)

IL-21R 3567.5 (+) 2534.5 (+)

IL-5 Ra 3084.5 (+) 2237 (4)

1L-9 3676 (+) 23245 (+)
IP-10 3300.5 (+) 2262.5 (+)
LAP 6202 () 5383.5 (+)
Leptin R 3487 (+) 2791 (+)
LIF 3486.5 (+) 2400.5 (+)
L-Selectin 3036.5 (+) 2160 (+)
M-CSF R 3140 (1) 2330.5 (+)
MMP-1 3469 (+) 2499 (+)
MMP-13 3083.5 (+) 2316.5 (+)
MMP-9 3058.5 (+) 2370 (+)

-57 -




10

15

20
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330 2262

|L-2 Rb 3001 (+) 2083.5 (+)
| L- 21R 3567.5(+) 2534.5(+)
3084. 5(+) 2237(+)

5(+) 2387(+) IL-2 Ra

5(+)

I L-

IL-9 3676(+) 2324.5(+)
LAP,£202(+) 5388.5 (+) Lentin R

3666 (+) 2316.5
2 Rg 3121 (+)
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+) -57 WPDAER) 15672
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PCTPDQIOR8/ 0074

188 NPI F-443097) (+) 2]

P74.5 + NGAOR (+)

288PDB{FRb 2355

+)  PDGF-39684330( +) 34

123.5(+) PIX&(AB

319BEGAMN 227

- S(7)__PUGFL R 430 ©

+) 4027 (+B45(P@$:

RO ~Pf6’1§ctin+L 278A(F) " PE =R Y
69 5¢ {°3M§L5f AT TR 220883 (¢l

24
O 4
2
z

rooles T _3AS0TFR151 (),
l"l Ul MolI9.f O\

(@d m \ Q1 |

TCE. ) 54 }23808 5(%@ E3&2 bo 33 éL 1 2523136 (1)
Ti e-Siglad3 (+) 13178 (+) 26l 3565 {+) 3802, 21895 ()
TI MPIGR468( +) |6248(+ VBOERAIEY i n 3164.5 (+) 238BSHY)

TGF b2 3316 (+) 2583 (+)
Tie-1 2883 (+) 3178 (+)
Tie-2 3565 (+) 3802.5 (+)

TIMP-4 6468 (+) 6248 (+)

VE-Cadherin 3164.5 (+) 2428 (+)
VEGF R2 4030.5 (+) 3003 (+)
VEGF R3 3200 (+) 2651.5 (+)

Example 4

Bioactivity of Adult Bone Marrow-Derived Somatic Cells:
In Vitro Neurogenesis Enhanced by Secreted Factors (Figure 2)
A stock solution of collagen was first prepared by re-suspending rat tail collagen (Sigma
Chemical) in 0.1N acetic. acid at a final concentration of 3.0mg/mL. The collagen-based
medium then was prepared as described by Bell ef al., Proc. Natl. Acad. Sci. USA, vol. 76, no.
3, pp-1274-1278 (March 1979) with minor modifications as described herein. Briefly, the
collagen medium was prepared by mixing the rat tail collagen solution with DMEM 5X (JRH
Biosciences) supplemented with SmM L-glutamine (CELLGRO™), Antibiotic-Antimycotic
Solution (CELLGRO™), and a buffer solution (0.05N NaOH (Sigma Chemical), 2.2%
NaHCOs; (Sigma Chemical), and 60mM HEPES (JRH Biosciences) at a ratio of 4.7:2.0:3.3.
Approximately 500 microL of the collagen cell suspension was added to each well of a 24-well
culture plate. The 24-well plates were then placed in a 37°C humidified trigas incubator
(4%0,, 5%CO0,, balanced with nitrogen) for 1 hour to permit the collagen solution to congeal.
Frozen rat PC-12 were thawed, washed in RPMI-1640 supplemented with 4mM L-glutamine
and HEPES (HYCLONE™) supplemented with Insulin-Transferrin-Selenium-A (GIBCO™)
and centrifuged at 350xg for 5 minutes at 25°C. Cell pellets were re-suspended in same

solution at a concentration of 75,000 viable cells/mL, with and without 136ng/mL rat beta-
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VEGF R2 4030.5 (+) 3003 (+) VEGF R3 3200 (+)
2651.5(+) Exanple 4 5 Bioactivity of Adult Bone

woMand/Rerdgeri ved Somatic Cells: In Vitro Neur egan83bd/007488
Enhanced by Secret ed Factors (Figure 2) A stock

NGF PIER) gﬁlﬁxg& ncga%l}dé ﬁ’(@d@bfn}orgng_fcg%at‘ 52 Mncentray fedd REMI-1640/1TS

medluﬁl @qehnﬁgatased ébri&bl)a ahd Bal:5@ ANeEsH bAEdIkidHed concentrated RPMI-
The col | agen-based 10 nedi um then was

1640/@5@%?@@5@@%51@@1%& bI;TSBempdlét(nsﬂdla wag orondigpned as described in
Exam%g) c&?%lﬂo#l%ﬁg?&/ % | ca brﬁlgg%fsb@ d(été%r?)il éé%‘ﬁ% (VM% Céancentrated as

descn&fd af Examiplhe 1). Cdﬂéﬁg@ﬂ%ﬂb&lmmnﬁbﬁp@me@is@nsm )gwngy across the
he rat tajl ollalgen solution wth DVEM 5X (
Surfacsuqis%qcm&fe%)ge bk rgeh &1 Gachreabem wmdy mﬁlamrrf@d "by phase contrast

mlcro&%#%[k%ate %hp ltl‘%fn]c ?lé‘?% lgpéf I?%dr?: Pﬂ@ﬁ%k&%&as glcubator (4%0;,

5%C@hlmmmaﬂ )wltlfznﬂﬂzfg&ﬁ) I\&;H(ﬁmultﬁegnadlﬂvmm replayed ewwaty aomays with fresh
di E{g RHBlo Lataratloof4720.33.
medianJHAeS F@F@}u {: of the coll agen cell
Thesesﬁﬂ%%bﬁﬂn%ﬁ% Qﬁ’éieﬁCiP EfeRnMAtdn fto ane%f’oﬂﬁb%' NGF is augmented
culture plate. The 24-well plates were then aced iIn
dramaticdi3Cwhem mpplemﬁntqd gath comditertedr me(imO/@@dused:(bz human ABM-SC.

it r oge 1 hour to rm
tneregffia B st giroFg UEGaRTon M oafsPa e p s f axon and
neuritéiAVRE cub@sheds h@t 1c§rﬁ4ﬁ1&§1l’dbﬂhﬁim8& afbdyd whs 400¥d alone. While
L- gl utam ne 20 and HEPES (HYCLONETM s I enmented with
some mgaifie] PUEFORHB fway ohsesedde il (he Arf(S@IKBCQﬁ'Ib;) F aadene, supplementing the
culturé:se\Pftl'i féﬁ%ﬂﬁ&eatmg’dﬁg (ylgnta c%l%{ {Hcﬂe%&sboq{) tl‘?esrglm %“la.lld length of neurites.
Were re-suspen solution
Prevm\m@ neerkt irtoud I’labeshé'\'ﬁed)QHatVslqulldinfﬁmhlgSRBMI wltdi’le aﬂdha with insulin,
wi t hout 136ng/nL rat, beta- -58 WD 2008/ 156728
transfespify ed GRIgPIBOY #@8 critier {or-ngary! ilpisREAtSTeR! £4I17, undesgll standard
alY [ C n 1 I
pubhsrqétzec%j :é%?n&?as Eakg{agt%rﬁesg%?tigge gg%?r&{t?tlﬁ %E’ '\{hit g%g{a donditioned by
humardNRMﬂﬁmcnftam@Ddipbhmtewmxrhrml@ptemedr R e neurite outgrowth over and

abovevegg lt:'cuglﬁ ylﬂ%@é@@ﬂ'sgxg\g ia OIB(g%mTtS)I}HWI’?’S (rnedd 1a containing

NGF. condi t| oned and uncondi tioned, negative control nedia
were concentrated as 5 described in Exanpl e 1). Next,
| mL of cell suspension was dispensed evenly across the
surface of each of 2 gels Exariplgdl ) for each cohort
and then verified by phase contrast mcroscopy. The
pl at es weBioatthaty .ﬂi@am Boiie MarifowiDe}ided S6matit iCafs:
| ncubat or 1nABKlEn o iogen-IRal CCACE CeliPrbiifel 5 B Witro

Spent culture ne a was repl aced every 3 days with

o 0 STk RO GORS P AER B SeRECaos

~43 pnpulamm; doybINGE), i weraugialed tiad7Scar’aftadks cald yondestation of 6000 viable

cells/cz{%ﬁyg g%rﬁ% %t%{ld]ggléé&lﬂlélpiﬂ IEtslfq%glg dl = rl%g(k:—ﬁgq? BNEQM) supplemented
with 41 hiVerdithingild afd R A3 RLMRE adidRied! fg%nﬁwnﬁardléeéd o0 BShe serum

neurites in the culture, was not significant whe
(HY CEONE 1) oaneld inesbiatad v s3BEdid aghwngelifiadh trigas lncubator (4%0,, 5%CO;,
balanced with nitrogen). After 24 hrs, spent media was aspirated and replaced with 15mL
fresh media. Human mesenchymal stem cells (hMSC, Catalog # PT2501, Lot # 6F3837;

obtained from Cambrex Research Bioproducts; now owned by Lonza Group Ltd., Basel,
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NGF al one, supplenenting the 15 cultures with

wocRnlisstgned nedia dramatically increased bot pcing2008/007488
nunber and | ength of neurites. Previous work in our

Switz{ex?ﬁa?x&? Itl%}‘@&[ e'&q}l TSURP lfﬁa@i?sn%t' ag&i gMatl%Hlotf%rO%O %ﬁ;l? &spcl?n in 15mL

ransferr In um was Cr i
Mesemmal Shf Cell Gnowt Medivaf (MSCGM% denzaGrowt brddBadel, Switzerland)

and QUGB RS R MDA A GaPMGAR AFosPHE s ABSBE O Afer 24 s,
spent FRALAVE KBIFRRASAN Sepfiicayi PRNEIRIh NSCOFUCE B hinhein ABM-SC

growt h" over and 20 above the levels
(hABMPMJ) hiidShVES(T sveed bamresicd afteh9arBtviis |ilf Sultedi aHaeyrsted lluAqu\/I -SC and

hMSCl,\\I)‘?: {,edz%ta@':?r? §% aveé (? EC@/ esOft ﬁ%%ﬂ%:etqtrBﬁggpf 25,000 viable cells/mL
in RIM/II—QQ&BI&J‘ dHeRS (HEELONE f}ﬁﬁﬁéd PRripherd tH1GodUfBRbnuclear cells

ABM SC (Lot #RECB801 at -1 Bul at| on doubl i ngs) and
(PBM@S)AW@@bGRE@BQOE aicroM Caghaxiy hlor@neldo'impxm@@yl Eater CFSE) and

cutrunfy 3 2300 257 eh R bafpRRr SSabAS Rifh WS Lot wrecBsor,

Lot #@@Bm BABNEGIOIGR AbiaT | $hviak1eNET 8411 5o Rir &6 beleliréd Whrednoculated
glutam ne and 10% sera-| ot sel ect ed,

with 7g%1 ﬁﬁ&O miergg nak @hytohaermagaleinn éSigma (henipaty ErBTWpreathen harvested

7 ot BOREAE e 00, R LRI %y s

instrustjan} arieslialyzed ®nasPedkatadF @500 Bpdractes) ugingFl1awid 8.0 software (Tree
fresh nmedi a. Hu se chynal cel.ls. (h

Star, lpgy S’al@mi C%ﬁr)z@ﬁa Crlf oellg plsayana %g‘ Sy iR 135% See, Figure3.

These%?ﬁ?ﬁgsxdé%?&?s%féhthgi QPAEMJ?C? g% t Q &4Pactivation

Basel -59 WD 2008/ 156728 PCT/ Us2008/ 007488

and p&hf@mﬁoﬁ anﬂj)thmfoee phay bd usequES g tiferdpeatik o aupraess T cell- mediated

graft r%gegﬁem ! 1n| ongpn ogfﬁl%g eg's \élrvg Ii)1g ol ilggs}ﬁp&rrﬂ | : thzigduce a state of

immufs %l@rahééj to arBofRIwisS\WnhARbE@E skingstddidiC Uidak e&leaéo@g envision the

in a humdified incubator at atnospheric 02 and 5%C02
use ofApllegengis hyman exApBM- S@e@i eompgesitipng i predusgd éaydsmémeae,e@ treat burn

parerf{ il %%‘fur%{%f‘ﬁwéfs Rlh Bt b sl " BB Bty ap embodiment,

treatlrfgudlﬂ U?éh whiaiid igdt it ABABRCSandr colvpésiti@iseproiadedthy such cells, may
round bottom pl ates at. .a concentration of

act nog gn](ydg helpasbald e wgupd bed bypmpifing B% icelisstofpigrate to the cite of injury,

bt R b R RS o B RS o b skin or

skin stbttutas.m dyl Ester (CFSE) and cultured at 250, 000
cells/well in RPM-coanetg, }g along with hMSC, Lot
#RECB801, 10 Lot #RECB906 HXENPSS or al one. To
stimulate T cell proliferation, cultures were
Reepnstitution of Poncine ABN- Sg)lnmmlw Ychicle for 7iz Vive Administration
Phyt ohaemaggl utinin (Si gm Chem cal). Cells were then

Porc1ﬂﬁaAB%S€dwerézehie$l dt 0evellstonh Sl'e&ldr&eday\m imc@i&wﬁi(ﬁr a total of 6 days.

nuf acturer'

Coul.t
Cells et POSeiEhEn BRder Aa, SIoRaent B PR BBaWeSS of Porcine ABM-SC

were @(atv&éaet\@arshedl% wﬁs@mlﬁe&o%@ﬁ h#&te (BiffGed Jafihe (CELLGRO™)
oR) . CD3+ cell's were anal yzed for

supplcmmtgd wnh|4n5£é>glu<@§@ anld| cgmré@ged at 350xg for 5 minutes at 25°C. Cell pellets
were re-suspended in DPBSG at a concentration of approximately 50,000/microL. Cell counts

and viability assays were performed using a COULTER™ AcT 10 Series Analyzer (Beckman
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15 These findings denonstrate that exABM SC possess
the capacity to inhibit T cell activation and

woRb@/iskegation and, therefore, may be useful @gTAIS2008/007488
therapeut| c to suppress T cell- nmediated graft

[ di.sar. - LN Jo o .
Coulté Fﬁﬁé& a ! I/@%&M@ﬁﬂ i%ﬁxg gga{uglolhhfclfgéée@ngglg/t a’{hee %e%ll suspension was
then 1¢a’dﬁﬂﬂkﬁotad|cetlﬂfeﬁﬁllihcsyﬁ'ﬁge)t herw se i nmmunogeni ¢ skin
product. Thus, one could envision the use of

al | ogenei c hurran exABM SC or conpositions produced by
such cells, to treat burn Boemalei’ents awaiting

surgical @RRlhGRl dPRafh B%?ne%la%@snﬁ'eﬁv&]fbg .9%%
o a?%?ﬁfl Sgas'giopl Found ytith, 38R éﬁ‘?

exABM
act not only to. help rebU|Id t und bed n |t|n
Two Ypetan gying, W@g%n@rfm«e% 1 k8 a@Bt 7@“@& WeE gRspt etlﬁ?ff ang gf?pared for
aseptl{é%g%&/ rﬁgﬁltr ﬂio}%sg&ﬁl ogeneélqltges In-o 1\62 nflér)l(eigubst It Eltqg%gth were made
with a&ﬁalﬁxhbﬂpd@oxﬁbtﬂhcsuhs foif twit pmimads (Neesr 8 iané 4)\BiviaSGlal nf elght wounds per
eous Vehicle ILn, Vivo Adm pi st i.on Porcin
i YR el 2t et 165 KD, P Ear oy SpPHd by inserting
stenleag!i‘ﬁz& §GuBd hath e?xd Phahe Bfto theddysn site30GHele! WwasBERremoved after about

col lected and frozen until subsequent use. Frozen
10-20ghingtestand ofaclp ovostind evasBta8d wether sihglgeddse whpheadng ABM-SC, divided

into 1 é%%%&&%kﬁqeo%gg %B; g‘?r% hal e ﬁﬁg ﬁlrcgsg}g S\?{d& 8% éljldlgl I&al 10-300 microL
apphe@etﬁtthé fwe@ad bl iB8IXg (foﬁfroﬁwﬁhﬂdﬂ %reainje%&ﬁ sifegllatly with vehicle only
ets were re-suspended in a concentration

(DPB§G) aperBds Yrateethgn stpsg@(wlm %t,egLStrlpgﬁ (M andsthe prgmals were covered

with p%ét%gfé\;é £e13 i;a;:le(%@ E £Jk%{sr@%8 %W(%S %g\%?é%gr Mcﬁ‘(ﬁ-gy to ensure

stablePaid Lﬁ'ﬂﬁ%/p@ﬁlﬁéfw Th@ouslduﬁd diesdihgy tvosre fbhitared baily and changes

trypan bl ue exc|u respecti vel The .c

photog@ﬁﬁ%ﬂ%ﬁ B, St bR TodMam AT e e Ba T fr histopathology.

F a‘iiﬁf X098 - prlHIPLSibéddeaBti Qs%%t seétibs Qferé nd stained, by H&E.

orm Mar r ow [%rl ved Sonatic ' se. ' Tsr ea?rned%f%ﬁ%g?l NCi glalcl)lr?a y H&

HistoMorphdmetuia $tofing mrmmdu@od bymna oAkt SCteTinaryypatbelagist blinded to the
sane wei ghi ng between 57 kg and 78 kg were

treatmeRb81OHRt | zed and prepared for aseptic surgery. Four

Seven Ay ToBG\AIng WRHRASHt B Ao B s RIR[oN% | tFREeRl WitlD Qlld?@@nbﬁ porcine ABM-
length were made 10 with a scalp el bl ade on bot

SC shovwie glngsfst maosigis ﬂﬁmlb(lmgamag a(mgm*f 4)owhide tﬂmsaltreﬁed with vehicle

i mal aravert eb
eXhlb{%%](gU sftﬁ@%%ea Searinga” gk %mg S drialys b fl: ﬁlseer showed a

markeiitledmdttbngﬂlﬁzsile&ﬂ:ﬁk@ﬂla‘gbi (hwﬁmbynephhlm@seltﬁta&dt\hiﬁl {hesmm SC, while
site. Gauze was then renoved after about 10-20
no Slgﬁ‘ifrﬂ&flb%lffﬁﬁfé}c%%h sesgun annaktheother distolpgigalscaien gssesdse

enC binfBk ClidiGe ABM S wileVs %ﬁ‘gd fbpgﬁ’ e katehERAT AL 1%elt1ﬂlzgtﬁon (a crude

lnjectlons evenly spaced around the incisio
indicadwtdw durgintadaliig) r86)) thrise mm:htedl 5v1ﬂpAIBM{SG exHibitedwurackededcrease in the

itself woun i nj ected SI larly with
amoualepitheliAl Fols Tepyne g o e e o (FLE e sh wi ¢ h

Steri-Strips (3M and the aninmals were covered wth
protective alum num jackets. The jackets were checked
several tinmes each day to Exeupk 8

Bioactivity of Human ABM-SC in Collagen Vehicle for In Vivo Administration as a
Liquid, Semi-Solid, or Solid-like therapeutic (Figure 6-9)
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stabl e and proper position. The wound dressings were
nmoni tored daily and changes photographed on days O,

woboosAsees and 7. Ani mal s were eut hani zed on dagT/Ash&d8/007488
hi st opat hol ogy. 20 Fornalin fixed paraffin enbedded
r o
when SRR RATA 39 RL80Y FROLGLIBN0 310k ARE B HEng, puman AB

SC (L(Vteat B(EHB w,%ﬂqidpﬂlamgnsdbublhngsyimhm aighhell \Ilﬂﬁhtyl”feﬂ ht least 24 hours (as
Seven ys foll ow ng treatnent_ of tﬁg
demondizgiediiy F?lbé‘t% Tty hn £l sg@r?érlen ptahe Shped 186 gfﬁbme collagen
t s VAR s O
ol 98BS ot A R 10, LM £ it St v
s1gn1ﬁoéntslcssrdf ivilaghilitsi (ﬁgmmr@h oBmacmut)amfémyseHs cdn thier bemssedsed using an
owed .a nar.ked .redqucti tlssue nmaGr o ha

es
in i, FREY (05 Y PR oo e EARPb 1 of Gpfflaggn was first

prepalﬁ@ &[Eufspéiﬁmg £hit fehie rc@ﬂ&fen%?gn?r Ehelnica® Olet Q&tl@td&ﬁf at a final
hi st ol ogi cal scores assessed. Wen sim’lar tissue

concenteationfs3. e gimd ¢ o kel coldagen tmedelym ovas prepared as described by Bell et al.

(proc. R} Ao B F8Ay S e @ 7T el A7) Wi minor

modlﬂcﬁﬁérﬁaéeddséhﬁdﬂ%eréﬁ GBE&T}I t1ef cobéd Aeldaim &k IpSepared by mixing the
repopulating the site of the incisions (Figure 5

rat taibcalegen ®lwicomsuthyPMEM: SKUFRH Rewcsacesy sepplemgaied with SmM L-

glutangﬁg (égﬁpbgoﬂwﬁ ;gh\fl?lap‘? %ﬁhﬂcéﬁ% ggutﬁﬁ ?‘ i%lid)ﬂ)‘“ talg& #30-004-

C1), afDa 2OBY dA6HAB(CRIBM NEZD 8182 4hBmidNER.2% (NMKIGH (Sﬁ@ﬂa Chemical),

in_a_col |l agen- hased b|odegradabl vehicl e and st ored
and 60, HERRS AR ARRP Bhipsazgnceglot TS B g 7:2.9:2- 30 pip%e0; yman adult bone
mamgp ‘d@hb&ﬁ%n{ Gk akdish gmﬁfg 25 v\we&' kihdwedl Ofvadhed! ﬁla%M%ﬂ 1X and
ours enonstr at ed cel [ bioactivity in
centrifuiged aaﬁ(]xgrfoa§ saiysies aSﬂﬁKe dThehéed] pedlets were rc{sll.‘smgécd in DMEM 1X.

. cofQhtbAeH o bhpeh Sl 7o) ot SRS of con
suspe&ﬁod’%vﬁ@iﬂehtaﬁdéd: 10IMAE cBllageBi R@&Hfin \Unk Yeefifly ftﬂi‘tﬁraﬁ&i {z% G@htly pipetted
hen be assessed using an in vivo assay of

up and eipwnr to dhiamoen Howpgereoys aspaysion 0§tcd¢s<1rsg¢llagﬁ@ rmeshum) yielding a:

fnal G} rORGENER ek PR  Fo SURFIRAE C T PEh xboghfibn was then
storedf ét%brox@tﬂﬂt@ BI18aCi (W&rrﬁ% t3 Phailstving dey, CtﬁJ: |11qgfmcdm§{is &Asion was
was prepare as described by Bell et al._ (Proc.

transfagedd frogy the U&ML gepical 7gbe pgd dspepsed ntg- aﬁwgll(%lr glhlture plates at
t 10 0 SCr d

ool 50 SHEBTNORIO AL EOM 1% A0 eSH LB pd s

incubarox {484 Op 5% G4 bdlanded edth @gegend ddrut haur twpbﬂm@MEMoﬂXgen to solidify

into a(s‘ég:lﬁgq%gﬁt enﬁgtgplﬁ rg Eﬁ%ﬁ?e}q%?&&f%o@n %&%ﬁi’ w&ﬁl lﬁt%y using disposable

stenleg %ﬁ%) zd %ﬁ%&gfog%wﬁéﬂt%g%@sz bgl{ecf) %s were then floated in

1.0mI{ SINJEM Gﬁ‘émc aN'e)lL Fan dlegmmm MEFIEB (gtRi—IWBrQ)smpemdeg) degcribed but

., a ratig,of 4. Fro a t bone 15
withof el R e Vs ageiRa £ e Fortee s o ¢ haved.
To ev¥hfdiedhd RxIMEND IWhidAdgel C&iﬂhﬁd:tfdilgﬁsd d@ie-@e’iﬁﬁ&eﬂ‘tob similar assay was
m nutes at 25C. The cell pellets were re- suspended in

condupigdvheteinghuraam eeABMySCod ot Rﬁﬁﬂ&:b?i i#ht-4P ypopplapon doublings) were

reconstﬁuted if ecloﬁlgglgerrq gorlgtll‘on a{ dlerréHt cefl o'ﬁc%n%ra?ons 1rhmed1ately after removal

from cryostorage (Figure 7). A stock solution of collagen was first prepared by re-suspending

rat tail collagen (Sigma Chemical) in 0.1N acetic acid at a final concentration of 3.0mg/mL.
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suspensi on was then added to 2nL col | agen nmedi um and
gently triturated (i.e., gently pipetted up and down

wol20#BbkBsn a honbgeneous suspensi on of cells ipaT/US2008/007488
col | agen nedi un) yielding as 20 final cell

mhe INGACHEANHTOA DEBAERTR L ek P S OBLE T Pl i minr

modifiledeomy ghdescri lﬁ@élhOVBrﬁkgl)d&}e cdlfagen nfpdivin (W%is|prepared by mixing the
ension was _transferred fromthe 15nL coni cal

be
rat taiiumﬁas@pmﬁgw PoDMENeP X @BH Bionciegees) plupplemented ‘with SmM L-

glutanﬁpg é@ELI BRE 3 Cgﬁt gé %!rﬁ ﬁﬁ{cbtllc jS—BﬁltLIBthIEﬁW)? ﬁ.ﬁg‘ggy,uffer solution

(0. osw%m(&gimr@mhmu 2. 20 N aHE0) (S‘lgma Chennical), ang @omM HEPES (JRH
Ihe ify 25 into a, sem -solid . The .
Biosciggtes\ P eheh s Tehady Tpg l?%anz%i@equneava?%% algvﬁﬁigsomatlc cells
(hABldl' §@p%¥é ﬁlaw%ﬁe{'zvhé}{%d%ﬁ%lvﬂm 166/!4\&?& c@;ﬁﬁﬂigearh‘ifﬁbig%ﬁ 9 minutes at

culture plates. The gels were then floated in
25°C. 1 Meml\ﬂhemmperrembpend% nn ABJEM d& ctomncemtsa}tlogecbfsapproxmately

40 OO%Q %W?O@doé@ a(xjtﬁ% ?:élLSngdH:r t gffi/\ydr %hhc(%%lf\tecel tj e?8h cg suspensmn was

addedeMAbid! Bolldben ek hid Wehdy tHRIrate® ntAgﬁ:Uxﬁﬂatb@ 500microL of the
dose- dependent, a simlar assay was conduct ed

collaggp @pléusnsm:uﬁan veas AENES O gacht welﬂaﬁtsezﬂgwelétculm plate. The plates were

then prl) r&aa h&gxtlﬂgg(? b L eﬁ'iga %bato? %@}1@% g?’%‘%ﬁgbil gnc%glxillfhgﬁ?ﬂogen) for 1

con

hour taf}ieﬁhltrtﬁém&l@dgenfsbmlﬂibﬁ Iy eslicnfysagEhé Etlguvese ‘ﬂ)en rnklved H&om the plates
sol ution of _collagen was first prepared

using dispesahie ﬁ‘&PFF‘gSPaF‘&?S f\éWR)cm gpsteredi Ynkl- @ﬁl,l rAUtdre plates.  The gels

were B b P RN 006/ 007486 The col | agen

As a negdliivencankrel) gelssveye pmamd aaslesbe&ed abext Usyng3hk Ihlgtestadoncentratlon of

Ao L o0 e esEr b b
act1v1fg'5'e Hera@-‘inatcﬁ{/ite& QENLGRR: ﬁfélt %}épﬁfbdm Be%'\'ﬂh‘ré)fnftrlﬁ%ll suspension in.

i osci ences) supplenented w th gl'ut am ne
DMEMCEX [rariiiing) to N?Cl ibi 20hdat bhreki qoptraning vawerutheatntransfer) for 40 minutes..

buf er tion 5 (0. 05N NaCH
Three(vg‘ﬁtfﬁger&ﬁeér%eég heac %‘55{9\%{%@0%51(3 gma Chenical ), and
To d&&iﬂﬂlé’"ﬁ?&&&ﬂRﬁ) Wi e BEIS ohtradted ovet ititneDfthe percentage initial or
:2.0:3.3. Frozen human adult bone marrow derived

startu@omfaice agea) was celawlptod Joym higigal tipagesdcaphirsd g O, g4pfgend 72 hours
wing 5 P RO 56 Lol e SRR 8 B ooV MSure b

horiz&nalbe aﬁd atitieallpfandpperouveragel. y RedflisO 0émotibra@Othaabdth the rate and
200,000 viable ce|]ls/mcroL. Fifty mcroliters of each
extenteQf| ae?gmtﬁeﬂgl? ¥as Gifectad g depensignt mapnes fRIgURR A um

To d iBeMd %v@l%'&f%eﬁ%ﬁdsecﬁ@w g?&&ﬁé St Ford ?Ae Mmﬁr{‘ ABM-SC in

col l'agen cell suspension was added to each wel
these 2emiagrlid geld, teuzxmqallakﬂi imthengsbeaetassey EELISHAY rwq;l pmbdned] (on day 3

of c"ﬁgllrénmc?gld%\ﬁ“gﬂg}fﬁ%t 0 I SUp&iafants” B fiect ol (S the Tiquid media

sunonﬁﬂllﬂgaﬁl@ %mns)t csl@ehiaddnisvwe%h@aﬁpér&dws rs@rfl&€HmL conical tubes
rem)ved rom | at és wusing disposable sterile

and cepiaifugedsat( Mmygaﬁ@d lﬁr@mﬁ@r ttecbmwemell/\éﬁbnxu|Spn¢reatants were then

S F& f.l.0a
transfg%?c} \%eﬁn}: gvm%eabn (trang errgﬂ ttPo?&% gcrr SWMDNE ﬁ%ﬁ' the day of
assaydQgehidigts alkey thavidnghdt fhilibrgleastd ﬁﬁﬂﬁwﬁip{eﬁdtu&rbe%re use. ELISA

hABM SC (5x106/ nL) except that the cells were
analysig A¢asi sdtedeteeolledi MEGH, Aghvan-dginsatMMP-1, and MMP-2 ELISA

-63 -



10

15

20

25

30

activity). Heat-inactivated cells were first prepared
by heating the initial cell suspension in. DMEM 1X

woness/gengo 70C in a heat bl ock contai ni ng wat eeT(Ukeds/007488
transfer) for 40 mnutes. 20 Three wells were seeded
f L4 each conditi = o) e
(condwi? Las'per énaé)g?ascIuggpn §natr§2tg)ngv%lpﬁ{ts \Ivggerf)%ﬁéhgg edfi)ézérgl?{&bcsystems Inc.
(MinnefipdlisaMNrUS &))arRésalss ﬂbkhf)ﬂ@ﬁtéiﬁﬁﬁth&@eawdaﬁylralteeﬁhtﬂe\(ﬂ]s of trophic
digital images captured at 0, 24, 48 d72 hou
factorg sape arodngethy (b A#BI-S01 1 Rotission am@@ét R ARG controlled
S Ed Hx‘eéé 3, dfbctable level t
by adﬁlsmIléIggI;?I))/n ang ﬁgn%@g?agggw Su enonst rcaIit ee eI‘Ie P were ne
seen ih@uhuteb eomtainengheht iRdetiexted rcblls)bnlge I Staimtnbalammpmusmbetween assay

effected in a depen E e 7). To
conditionsaysre %te’ffﬂ’é‘eg EV ZI gﬁa\éﬁn QI;%I:P %td é‘r ot )el ns
HumaBrlQﬁNf: se c,faﬁoiﬁc; B@ réb%ﬁﬁﬁut‘é@%%ccdlﬁgeﬂ beiagore ?dfbo&ﬂIubtda large-format

gel s, enzyme-linked 1 nmunosor bant "assay (ELIS
seml-:pﬂldfamrunmm {hah colalg b@ usedl as tapical éherapeutio (Higuire ﬁé\d Toedonstruct such a

cul ture.super nat col |l ec from
stuctfy p s H LG G EP LALER W B Prerdiie P ap afRPE B P il collagen
(Sigmla! GRéhigAL &6 oL N Scétid h&id 1 fiaeNtdirbntideRsofSY. OﬂigdnL The aqueous
centrifuged at 1140xg for 15 mnutes to renove

collaggn t_mdsum Supsarenarethby miging theeat tail eelipgen splagion GVIMQMEM 5X (JRH
Bloscgetng sgpp 8%1”? eér\gg@ ISE#II/IE ﬂ séhgtgr’n%)e ée}rgﬂnlé ggjt’Tg") t gﬁmnotlc Antimycotic

Solutibh BMEELHEIHO@EI),“ dridb & atheftbrt @lmﬁmm(b 28qe rNﬁ@He(S)gnfnar €hemical), 1.1%
use. ELISA analysis vvasifer ormed to detect |L-6,

NaHGgaSigne¢hemisald, andr DOMMHTERES) (HpkbBiospieness) at prptigef 6:2:2. Frozen
/ 7

e

minutts @m2BY0) SYk¢ eel, pdllet was(ll‘el-smﬂm}dedllm IX/I\IDMIHSA)at a concentration of
Resul ts ate th t therapeyt el evant

approf gralpls D900 N TEoF R BE e - 51 el e aas then added

to 20MEBoNESN HeIBRL ARISHERy 3RRAIriBR o AMESR o Sy lcsl Q@ﬁbeﬁﬁatlon of 5 x 10°
controlled by adjusting cell concentration. O th

cells/mio pThecﬁmdcioocsltm;as oif edllagtat wast hBing/mby dhs aedlr %ISWIISIOQ was then.

dispelisrqﬁgmlog:t ?rgt Ieglaldc %}O{.@Iaﬂl:ng%dgsai{ll gtﬁct;tg\ség cgsg o‘iece IS in the collagen-

solut16f9rtﬂéﬂehéﬁﬂsw\éﬁr%pﬂﬁ&ﬁﬁqumIW 10N&i M3y cBINVA The lOcm form1ng dish
(***p<0.001 uman ABM SC can al so be reconstitut

contaimngathé sell ég@ﬁn@@n 3 dhen plaeashiata lumndsﬁqdanG inghetar (5%C02 ) for 1
u Sl I
hour ?) Iypgi;tglIxét éﬁoél%%éy%lwl §0%%1dff§o £ uc sso?% ﬁf whf HIe%acarefully removed
from Shé U@t vine fortifg adish smtlutramﬁerﬁefd ¢wlal agﬁﬂ Pets HishStculture dish) and
pr eﬁgr ed by re-suspending rat tail collagen 10 (Sigma
photogrpiedal ) in 0. 1N acetic acid at a final concentration
I
To co‘n’Ifstn?nﬁt)%“4%18111h g-ﬂggtt&;ﬂgl%ﬂ% ﬁQI“elﬂﬂl?gﬂ iBt oﬁ@\/&étﬁﬁ:o&\%}pﬁ@seml -solid
struct(ukRi¢sciBbasks sheecan) bes pkapd:ébmk mﬂo wi 31 Comvhidifigducehcwléure incubator

(54 EEROM ORGP SR TEITeI Y Torioy 2 28 KIIRE Pty usomi-sold

gel p@éﬁﬁﬂ%@escﬂbeﬁ%bouém thSleQEBp1ti6H Qﬂﬂtctﬁé )ﬁnaﬁ@&Ila]g@xQ ution was 1.4

HEPES (JRH Bi osci ences) at a ratio of 6:2:2. Frozen 15
mg/mﬂﬁ@hﬂi@@ ofeld & mpane) was @awélslbedlslodgqcb@@mah@ adgieSt dfghe 10cm forming

aish GF oGR8  Bhoidiniue ok R M or g ARHER prnimycotic

Solutﬂfn (CEVRIGRO T2yl Oén QUAuRelisls/ The sedti-sofl ReDWiasBel thansferred to a
1nL of cell susdpen3| on was then added
37°C hum1d1ﬁed incubator (5% CO,) for an additional 48 hrs to facilitate remodeling of the
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to 20nmL coll agen nedium and gently triturated to
achieve a final cell concentration of 5 x 106

wocebd/Bets. The final concentration of col | agepc#ass2008/007488
1.8nmg/ nmL. The cell suspension was then, 20 di spensed

matm! {Ht@ a%Pﬁ %Mé %tﬂlcﬁlgg,l((frger g}n ngs gz}rﬁ{;'% coﬂ%g%n%&%%egé V?’he solid-like

neonsa&pwamhmtreinxavd@&om thedl 5‘¢hﬁbll&1r€ elishaa.ndmtd@qrheﬂc(mgmg 10A and
con a|n|ng the cel] suspension mas t hen

aced
10B). | d{lawllﬁ&w iPRRlyYS o ¢y ArQiisaicopy Mesgapy Irighrome ﬁgla dcefrwnstrates that
t t d
the mBENTIE R in SAMOITMEEALL il ABGLILhd protPfelycans (Figure 10C).
Contrglmoflegen gejs div st stainl by itlam sfe¢hiade dCdllagenslbdmpréep gliycatisshain blue.

T ity o HFae- it POals TTA7D Soe B AR SAEIRGE apgnsed upon thaw

and r&%hitﬁﬁl%a’mtahﬁqlﬁﬁ NHot13Sn Bhse® niddGimt MtBatd@utd b@%@ecﬁﬂ{é}‘@eutlcally as a
can be placed back into a 37C hum dified cell culture

liquidi snepepaions sen(lmpnﬂmct a salidilike oeatissge. dwlsen(lﬁcmcé in such a way
ssue, .a Se

and Sk o aPReRReY B4 GodbE Al SRS BT SR facliauid while

mainthififh fsaﬁgﬁact@ﬁy écagﬁab&o} i gpéhtaBianl 24 hd@rsNUERpIdyifs §iRAG method to
f n.), was carefully dislodged fromthe edges

(0]
formuggte tl’%l\’ln%Q rfo¥ shwwgapn!mmpraﬂwnf veddagoyide mpmészrahl@t latitpde to the

chmc%g Pﬂgﬁn h{@lﬂf &aﬁ nfl{égs ngg 1 n%o(lt:lﬁq- %%%H%ﬁ?ég%e& 752 liquid injectable

or, altsmativelg] ¢ahi¢de appﬁed iibpﬂ:a]:ly am afvesundbeldo Ia thSTdfier case the liquid cell
hum di fi ed i ncubator (5% CO2) for an_additignal hrs

suspepsion yopld l?eaelglcer@.%id@ mﬂl& tgfthe gentoursof %Wzmé/ailéémcongeal into a
| USZQ08 t [ ol Ss

semi- gﬁa uct ure, &8 ﬁe‘%g%harvt%ﬁlgac% FQS%%?T g%bg) %ﬁtematwely’ the

suspeifien sauld deliskd in sumhta way s Wamanh&cture semesblid mnstrh@s or solid-like
15cm cul ture di sh and photographed (Figure 10A and

neotis§¥fis) i st ol ogi cal anal ysis of the neotissue by

TheseMist$ AlkoSshbiW 1Ak HRnSirBhdred FOMRE hthEds, ttﬂé‘?esuttl?% &Bhpdsitions each
is rich in newy synthesize human col [ agens an

possegsr bicedtylifycamporiant dor medigpg répalonf vetiousotypagef vgminds,dparticularly

thosen%t lvs.rtla*hn E%‘Tt hi s met hod. Col | agens and proteogl ycans

LR IGE ™ rhe results of these studies indicate that

ExCFISO©7Rn exh@ples eQABRIBB’C$QrC@ﬁnﬁIﬁ1t£Bn§ pesErRdd BRQsuch RaNE, prepared in a
and reconstituted in l'iquid col]lagen-based nedi um

liquidtqedlagerpiasad medipe @oglﬁéhgﬁ&g@ be gpcpd),toag:agy to Frqa,n qpen wounds or as an
1nJect%lH§ ?ﬁé}ﬁht% tg@i@fﬂlal‘cfﬁ elréjfo? ?&'ﬂl rﬁﬁ@ena‘ﬁ%nsm id-1ike

I ssue and stored at

In thea;pmmadumﬁij yx@F BOZC(foxt ehmmﬂaé |exAﬂM{SI€9I0® nompbdutmm*r.&bdluced by such
while 10 maintai n| n satlsfa

cells, s?lgmeﬂfSF t%?allgrteatfe@r SQVEEDWR BEIF% thaEﬁﬁY%{%@ﬂf%%ﬁ full-thickness

skin r&ﬁ&t@@su& calf}p"t}f@r'étﬁla%tlﬁg% el r&llhdehfat. application
hen wou provi dé conSiderable latitude to the

Solid obwtmsmsanom bysix€iF$g (fonexamples ex ABM-§(G3 pewldibsrused surgically as

C e, adm ni tere ™{j ect.abl ™
an altGRAFe, B R, CacBl el AR p BRI sk 9 «Eim PEBMACOL™) and
other RAHNallderivb@ condthRls CASEEGRAEM). | qMboe&] lthess UWRRELARKLOhow that the
woul d be anticipated to nold to the contour of the
potenvmeﬁ@a@lh@f tthesa aomeye apnstincts eam be seniroliesl by adtering tdgse of cells or
el ar med to -37degrees Q
Compg{? (f‘i{gcg 3‘/’-‘/%] eussuspen3| on could be used in such a
way as to manuf acture sem -solid constructs or
solid-like neotissues. Example 9
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These data al so show that when prepared by the
nmet hods, the resulting conpositions each possess

wobkb@agkigi ty inportant for nediating repair ofpcYAssheUsBo748s
types of wounds, particularly 20 those involving the

I Remedf AT Chrod Enfif D RaE T i PABMLS“@S' Hons
.col | agen-.based [ coul ref ore be
Admii S 5, A B S ferrig %ﬁ&@‘f%wmggnmarff ] Bepcpemonsrate tha
CF-S@IERhnat ABMIST)dpAgrele fchidif) furlcBbn fad@i éhah@® HpaARASS Odtdiac tissue
In the sem-solid form exCF-SC (for exanple,
damage,inBiitedptieg aegiapenssisiadgediciniifewsisy Sackigurs 18e| Agat model for

acute ?xﬁra?arﬁ?al l'{fci%gc 10 g‘lﬁégl(%l Gﬁﬂfzéqo P§l q% l&.\ﬁm a Cgr%l%r naRg 21 re%y creating a

cardia8 UésiirC@lel, antalged esploof hewgt)a L esioned mb V\fe@@hﬁé‘cﬁéﬁ%ﬁﬁercardlally with
Solid neotissues produced by exCF-SC (for exanple,

either BARBIASECYT vebiglet be used surgically as an alternative

Heart (P%EWC%_WQ Bfa%u? Q&léﬁ%%@gg :E%xeeé Qg%ecéé[{i)?(&)g 53' I'ﬁonths) received

experipdehbHGRAdMed vibscaedier 1,nfdrb&&e vidatha pldcement ofvatpeahardne silk ligature
ency, of each of_ these various constructs can be

afouni H’ﬁﬁ? ap@&% (JessPRAUPE 6&@%@&@%3%‘”6@ m ﬁﬁa@mﬂaﬁx Five days
after tgfcs%}Hé\ﬁ%QréWhé PRs Grld ﬁegmlsfang ?igl}égc Js10fifB A treatment

US2008/ 007488 ~ 1 npt ovenent o ctl on in
that 1aeds fair ¢lag eldrationh ofi ABMsBAYAd rdmi dstyr 248 (ﬁcvilcnﬁmgumﬂm'ctlon rats were

ABM SC t o .ani mal s .f ol i hg. myocar di i nfarct
anesttgipte By B ofF 25 inBreoBe PR HE° sl & Poir g apex o the heart
An ul@@oficadilfa REfheRR wal Qh&ﬂh@éﬁé@ thRRgh theVentddilrdwall, ah8 YRessure over
damage by stimnul ati ng angi ogenesi's and reduci ng

time m¢a§vr@me§ts veue recprdpdrfer a perigd phapprerdeiatelp30-60 secsnds. This model of
mfarc t%l? lamltl g)fr@'sﬁ]e/t?tﬂ Vf@gas{ﬁleHengsegf (b,élrdl gcﬁlﬁgﬁl&g 1S_a standard, well
ry er y crea esion

ronary ar Ing a cCardiac

charadtenzed moddTeige vhieg ittlen effécth @drde)lulat eﬁdrﬁp‘iad oh 8<Ia$d1‘ﬂ€ Ifénction can be
injected intercardially with eithe

assessg@ hyeelees. MBUFT E e, i NErabaon. éﬁéélg‘&éﬂ%mag)o%)ht s
The t&ft cgﬂlﬁ)gsn;it&gﬁf S(@aﬁu%ggﬁsﬁ%cardyaﬂl?&éi ﬁﬁ’ﬁﬁﬂo}{ sqlnnge tfﬁteed with a 30

exper y-1n Infarctio
gaugeploscdendrdpacd needpee r ime eeparae il edtlogabﬂ e mit@l awererparfolraed over the

courseh?tgfi ?%gglgt{eé? %\?I‘Sﬁ%g{ll(%l}sv‘geré LA&?} ona}% §1a %ﬁtng:rgé vl ad ai'le visualized

infarct Qﬁllfe"’%ﬁ§ iR PasRSNa Bicily ﬁit@ﬂ%eﬂte& @9 tHERLEted region as determined
Cycl osporine A treatment” that |lasted for the duration

by aregf oft diecoderatign. GOtedayjeqticd, ot ingwsiongwias butndi dageds Htespneumothorax

was ricEd B RbdraR “tor® hoiBed Tnt i, B or P Rilbpeca. Fpur weoks

after M detias QN imeeRd pbalinfadtiony,einimals Wdre RednesiefiRd, tHy aathwas exposed
e ventricular wall, and pressure over 15 ti e

ﬂlroug}fggggdlérpﬁeﬁ@@omje and coMilkar qaghetex wRsy inggdteds Dp/dt measurements were
taken g%{f‘g éﬁi}b%klx G&R:r qgncchet% ;ﬂ§ wetd bthdRAalvi 2 Ex g&ﬂ%ﬁ&n

I on an essure |ne neasur enents
Heartfﬂﬁm:tzbﬁI’RésBlt.ﬁ(EitgahdaB)i lerlweekhaﬁaﬁheamd rid edceivyhg ABM-SC
whi ch the effects Ofég,%/% | ar therapies on cardi ac

demonpstiated; Sgnifigantlyehighers Eae%@ogtlge ratg9f | nEpssprenghangeleyalues (A).
Expre@émg cﬁr{g%‘ hRhQifhe flﬂ'lgégﬂl-%l'erlt?l%%oﬁrgempstudy by subtracting 0 week

+dp/dt values from 4 week values (“delta +dp/dt”) demonstrated that while vehicle treated rats
had decreases in cardiac function over the course of the study (negative delta), animals treated

with either cell preparation showed significant improvement in cardiac function (B).
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The test conposition was delivered using a 100 mcrolL
Ham I ton syringe fitted with a 30 20 gauge, | ow

wodegdsepgsce needle. Five separate injections p&T282008/007488
m croL were perforned over the course of 2-3 mnutes.

CompEr%Hrto 'a)?:%]ﬁget {rgégg% }055,2%;8? qﬁ% ghwlq\f- ?%£$®E$'%§e§%1iﬁcmtly lower
tau Vaﬂ).lea((éld, ghigpedtingintrehsedtib® veatiicalar @bmipliendenf Bawcisatle time constant of

regi on as determn ned by area_of discol gration. After

lsovolpﬁljetrtct le§inventiular piessuss, deeay- sEeTupeak Regsbiue rate | f pressure change (-
ap0f BRI IPUBh e B BAL PR e PONPRLE NGB i o
week i-dy/de valoes @@méemelpozatues r(Féalat idprdt)) demomdtmtadethat while vehicle—

treated, F4iF T ASPISASHE G AAriG Banchion ayer D Farres Of e Ll (pesgtive delta),

amma%éiﬁed’@ﬂﬁ GeR HRIBowkak 1%@%{'&}{%&1@9 @¥fiac function (D).
after which t rats were eut anlzed Vi a

[*P<0ébﬁsé’frg{ﬂ(?ﬂabY6N0‘{Llébrt Function Results (Figure 13):

Heart dg%ﬁgf ?ZS%%; ! eg;‘)]litaﬁeg ﬁﬁ]ﬁy mt ﬁezplrvg %}(é?nr?gggw-m%uced myocardial
1nfarcﬁ&$ ivid thHe pladethedf oPhagsehmbfert f&ﬂl& giphtif@lattRmd (tAe left-8fkerior descending
Expressi ng changes in cardiac function over the course
(LADbeOIPh@,TYS?F@@y Hyimplpraceived agtapdgdargimen/ o iCyslasperng Adrpatment (10

V, nstrated that while
mg/k%/ %\%‘ah@ @%@g 5‘% foggbé &nﬁﬂgﬂ gété%ggl? S in cardiac

On ddyungtfbliowmgeinfdrétéon; oats seere ndstietizediditubaed ant \e intercostal incision
delta), animals treated w.th either cell preparation,

was nsaﬁsﬁ%axmsg ihe PRXRT thebryt e frattiag fingtionyvas agqesses jadisr which the test
witd S s B HRERSAPTHEA PLSORRLETARE Rl o o
space dlendinstl?lm sgpasity mjécptmstdfﬁOI ool weael peetbtmezl 0@, the course of 2-3

minut?%J g Hﬁ% Itng {Oglg L\gcgrg?éjer%)lrm \r;:‘tg{lﬁlné]ts}ap(&es da nh VlS-lggﬁjzed infarct,

while VIR fth Gtk PlacBd AFSHILInELER Y enteP bt %QKﬁﬁhQ&ﬁfégKﬁl ds@leferRiined by area
pressure change (- ‘dp/dt), expressing changes in

of disecderdtiae. Adterinjestionytbe indisorwas swiursd shive ﬂ@tm@ymb;horax was reduced,
subt r ctln [dt val ues al yes. . .

and o g WDt A R R PoEE R “sel s &ingection (5

weeksI ebirgflrctish)s ahimehlsl axéfeeaeaﬁ@sthdmzs@rtﬁe &6art Wag ek poke@\I®OuUgh a midline

e course of the study (negatlve delta), aninals
stem%qm&t%ui gardiac dungtionr ageassadi ohftehBwetonal gagastiga riyere completed rats

were 511[951‘8%%(@1? ex'/i%% a‘{jll_ggrlfzﬂ%?&reb% ?iaért e@eﬁgllyhangsiﬂetgz%d using a mixture of

ketamﬁm’ @gn@@vdndwnedﬁl&nrcmmae(()/ﬁdg&gp e Mheehdratic wawnyd swaedhen surgically

ocar.di al 0 |nfar tion via_the placenment of
expos SRR Heieag iR Sec91P 304, Famreifinechia Y02 peuirA! BRffeyed formalin. Hearts

were HRAGE6G f@ecﬂ&ﬁ&ﬁ)nt& L0 Ble¥edlohiBhtéd if¥d éi'ﬁﬂ)e?ldfnegcﬁblﬂ%darﬁi processed

standard regi men of Cyclosporine A treatnent
for paraffik gmeddmgaﬂeyr)t tiskues Weas thed seationedl et Gumaini ctmraﬁ tyhidemotoxylin

t On 7-8.f.0] | ow i nf ti
& Eofh ATt P Mot Th2hoie, moat aft ik sBiliars Hriin e opeart were also
stainedBBitiRERofoRyBWROSE ahd TrRALM O keshBRiIVRBAT Spediadalilyatrichrome staining
function was accesses after which the test 15 article
allowwégr the| Yl?léé}’l@étl(@}’g iofi goHag@mo(ber virsusamubele riissye (gl Since collagen
indicaiéesgtgg gfevsmergclg.oq’ s?a(.)r tgs%ﬁjgfa’bi% S Cr?eadeneﬁagg)p r}feefe r%b%af %I%gen to normal

e injectrons o
cardidchBugttiveR ddterdrided. "ANdGuantiatife isEdrapt scalSwikd&ised, with 0 as no
performed at equal distances around the visualized
infarct, while the fifth was placed directly into the
center of the infracted region as determ ned by area
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of discoloration. After injection, the incision was
sutured shut, the pneunothorax was reduced, 20 and the

woxhgBsnswer e weaned fromthe respirator and extnaabeeho74ss
Four weeks after injection (5 weeks post |nf arction),

detect?iﬁli}a g%glﬁgél}@ :e}]&(lj |r5e al %’?’a&t}gél(%?%’e Tgt?u gggsrae?:t HOTIS. W gf’eg sent to a board

certifiad pthsiegdist Arthivtomuiptivhendd scoEAgUr es wer e corrpl et ed
rats were euthanized via exsangui nation. Rats were

Each Flidfes‘ionﬁ’é‘éf‘ﬁl thregrfaaishertionsofithe heath demensraingra ciest-sqefiamal view of
ot YR ISR S ) AR )1 HIGE 2, o o o i
ventridieg3)e Fbehistntbrphoraetsic anal&sesedlelfmlldsﬁ%g rreadingécheniefveasaged:

Lot LY RS b S Balyy huictes B,
Péi‘ééi’l@ Sﬁéﬁ&ted‘ WntihAE a&fnhg\a ‘3@' hg&y) H@?sl:etn ih 'péﬁ:%ﬁts(o\’velfo%%)
then sectioned at 6m and stai ned by Henot oxy
Thicktess iscoredfExparimévdelfodarsaged aaa @ﬁmenmtlel e@szlensu grade of 1-4 based on

estlmﬁg(fﬂtsl% glg\gsﬁs; 511??8 ?’rﬁe{tgrﬁg e%l%mgz}/f\g%e%ﬂ} Eg%\g%tl% ks 1r} Hw tissue sections
(e.g. DRl dro@kdoyte Ish 7 GNEANB ift IdfdréteY ad6ragé |nWMiaxfdQﬂ thii®le bundle is 30

vi sual i zati on of collagen (blue) versus nuscle tissue

microps atifiametens eGraslel bfess themdirean;dradn@ phemeteckne); Grade 3 (Imm to
of regeneration), the ratios of

15&%%?%%% g%ﬁ%r@r cardi ac nuscle were determ ned. A
Neovasetlatig@ivn tmtirge csﬂ:mssureg damage @adeest 9eth 4y flonD rdsmal (0) to

no_  -67 WD 2008/ 156728 PCT/ US2008/ 007488 detectable
neovaé@}wra@élﬁn shrquehoxs thessptinmires ef witial tisjugdatpeg 6Dk i ons

i r

Initia} FAEUD 280, BB er BB b b T ELLRENE bl vossels, with
thrombogs sarskéart !lmimnmﬁtlcbm eeklﬂang frate noemsdawahit ofn geraalmng vascular debris,

crgss-sectional bot h vetrlclesfromt .
exprefeq ag & 0ccoh G0 S iih P iq wscpb A Gpdia eG4 4 being vascular
dama% thro@RBuBE%fedted BRa. 5 ventricle (3). For
I st onor phonetri c anal yses, the foll ow ng grading
Extens of\Abmosisasithin elk ateocefitisove ddgmages sEspmtmdgae a greﬂd: of 0 to 4, from no

tibrogfgi0) f0 Gy RleradteBiie IR Pttt B scaliissRe Llitd Gk of damage

causell fliy%&)mfa@tl\bﬁrbrbébdﬁﬁ{ CFGxt e)(anple 1@&%15 oTQ'O%‘ Bﬁ&ﬁ: W(ﬁe would be
of experi nent al area of ventricle: Gve

assignpdfdzrade of (12, @a%%hro éQ% pthe yentrickewewld bieraSSIgned a grade of (2),
o r t rks in the
60% ‘?‘{)@gﬁéag\ge(r: 33’51%‘.3%% ?ge%%\% ‘g(\)/‘ieﬂrﬂgélgg“)eer 3? gaocyt eis 7

Hearzrmezvcom Rezulls: amtsewereasnbﬁagenmwmf dedlandruadise tinsnéelwas sectioned
m crops in dianeter 1 Iess than .

and S@‘%‘Hje A (boamn%lrﬁeﬁﬁeter@a&)ﬂ é)ag ?craﬁh pgformeq n%ﬁmq@n&mé%we scoring

(Flguf'e (1]5) 50 Nalthte DRM%ES %‘llﬁfak&agli@ih TS ﬁEzﬁ% Qf r&tk Setéving vehicle or

: (Gade of 0 to 4, fromnornmal (0) t
ABMS€O\samnu Idays zditer omyt>¢ardnag hofarctione thsmpatP@rl@cafof analysis indicated

. _.Anitia i ssue.d 5 Init.ial r danmmage;

signifiel euctaR o a AR ciheb; B85 sefiving LA BRESCHGobPERg to vehicte.

Accox‘éﬁ*ﬁgsﬁi 8 prédet Bcald, HaRMBOS g ML SC MHall aEMBIgRAI scores approximately
resul ti ng fromrenoval of remaini ng vascul ar debri s,

two poups éoveercthars vgtugheamgtrgfs OFigyre; 14 Vshpws @n[fe(amglm@f typlcal infarct size

reducfi afgﬂé-ﬂ%towﬁ{xmlgglgg a? r}gmf'lgg H?t Wbﬁ’% regucn%g $ibrosis and

increaded Riafculldizatio®dn thle tlhﬁﬁctt ezoha Wihire B1F)| @o8sisler@Swith Jirddegenerative
of 0 to 4, fromno
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20 fibrosis (0) to (4) in 20% graduating |evels of
fibrosis and scarring of the initial area of danmage

woQaessBe2By the infarction procedure. For exarrpkjemszoos/oomss
fibrosis of 20% of the ventricle would be assigned a

activit%ﬁ[?ﬂg QI wgélg)bse gtﬁitgétggliee&e %%E% E?eshx rdka%lla(?lc Improvement

“be assi g A)\/vou recei
of cardidd tis@edtra&mree S@@O/Figm&mﬁmesve a (4). Heart
Structure Results: Rats were subsequently sacrificed
and cardiac tissue was sed?i@@41025 and stained. A
board certified veterinary pathol ogi st perforned
AdwdhBone MarrawiRerivesbSomatic Cells)Snppriesy ImpnmedViediated Responses
changes in infarct size in the hearts of rats
PdreL:eSupprassi@nbLmto@én-indVaLTsRUPPo iRy ok ivene-way MLR (mixed
myocardi al infarction. H stopathological analysis
bymplecyte reqctiag) #5894 cant reduction in infarct size in

Metho'ral.'?I SHuhaE '%M%@%Meggggi?e@gr g?tnéﬁﬁggg/{) fg &ﬁ% Rda%ﬁﬁéd 'Eectively),

to a preset sca r
were pllaBatlalno’giomfI flskornes ampemkitivat« §0BOviake qtisieh? ihoMerl. complete

i G L K G SIS Gk IS IS ST 2 v

Corp. 20&Hspad, CA eﬁJgAW Sipplehiafed WiBMmM Lﬁgﬁ'ﬁﬁﬁné‘ d@ﬁﬂé;{_#sﬁ@@b% 01. Lot

Increased vascul arization in the i arct zone ure
# 13418944, (BNVGISONEL T wi.atiorgoney dugenEpgar, VBT, Lw\)mr HyQ® RPMI-1640

arvCRR oAb D2 e B ARCRRGH SorahiiEamM L Biamine and

suppléiﬁélﬂfai Mthl ROY-IeRRFerriffSealbh-2C (II@ BEO™Ct GhRlog #51300-044,
See, gure 14 and 15. Exa le 10 Adult Bone

Lot #lvh?r498@4b@nd \isehbatedatti 37 @ellm @ bupplited tiggsumeubaen %02 5%CO,,
balam$_ﬁce Yfito e'?f%&%t& 24 ﬁ%pg Sﬁ%é’d}m% rﬁmfn‘?%g&‘ ab@ﬂ;p;%lgged with 15mL

pro eration 1 n

fresh mediat Ifhﬁﬁarﬁﬂﬁﬁeﬂch%mm&ﬁ cerJ(PH\VISGB(\II:O%a BioScerBMoberly Cambrex
(Lot #RECB8Q1 and RECB906, respectively), , were plated
Biosciicey o8 § SRS Lo ROEREATY b Pt 1600 FRHEA S concentration of

n |
6000 %NE %&H?Bcgofr‘l& @%%ﬁggb% gEE?r%haBlﬁ &ibn 1@? égggo%%d at 37°C in a
humidifieincnbayenat :emGspheric (BamdsB4a0;. cAfteUSA)mrs,sppml reedintven aspirated

o SR T L SR A BB BLBROEE B o st

96 hoLﬁ%A)n) cfurd MR EstEPNABMAT 2hETYNESONETdYE Galtad §9 98-well round bottom
SH30255. 01, Lot # ARC25868) containing 4nmM L-gl utam ne

platesagtda @umnt@trem@deMO(h viighiel | deHs/lams fRPMI-ao8plets imadiaA (Hyclone).

Humalyp PRRbERE Skt SRSl sty MG el el i 1250

Carbok#PR3rosbdiHiccihimidgl EseedCREENaid tuged)at 250,000ce?d/well in RPMI-
hrs, spent nedia was aspirated and r@gl aced with 15m
compleico gieddions MrdIMAGs REGHIAL REGROCSIOF slona/sdo stmulate T cell

prollfééam&f acu%ﬁ:g%%g Clﬁocf_lflﬁéfl;%%ibé g%y’é\g;ﬂgw%} gg%g%/ﬁllri% 9]})§t8%emagglutinin

(Slgmﬁl@lselnscﬂ) Letlonearatthat havewéd afiGO2 hrabite adl dtsihedrivithnCD3-PC7
. 15 Lonza Bi oSci.ence) and i ncubat t 37C

antibogly (BeckiTA BOPIES BoRet ARG Hﬁg}}ﬁ%ﬁ‘qsca@éwﬁwed on a Beckman

Y t
FC S5 P AR, ORISR il pr i

indexhMSC wer e harvested after
Results:  Allogeneic human ABM-SC and exABM-SC suppress mitogen-induced T-cell

proliferation in one-way MLR assay. See, Figure 16.
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96 hours in culture. Harvested hABM SC and hMSC were
plated in 96-well round bottom plates at a

woeeseikat i on of 25,000 viable cells/nL in  pcT/US2008/007488
RPM - conpl ete nedia (Hyclone). Human peri pheral bl ood

PRIkt TV A L s fine respose

2-9ud) MER Ghallengesf)Dcel | s/wel | in RPM 25 conpl ete
nedi a al ow% w th hMSC, RECB801, RECB906 or al one.
Methags; rarapewholedpod piag epRestesk fop iMmunpassxEssOMBRK 0 (pnor to treatment)

and a ﬁ@?rghﬁﬁ @ g)W:?aL{ﬁi %a 5 g&g tma%&% Tot g;éﬁ'u&fl 1|némwéer (reesP?]nse analysis.

PBM@® zfranesacédatafriab |We7e201lrlt1fred ahﬂﬂrpAaBM SCatheaditogdnhCaDR; 6iGhedia alone.

Smnpfégtg’{lqt}%%pl&ﬁgdc Emv&gﬁgﬁl Lol 28%8 RS mn%&'%&%ﬁé@@on calculated using

Flow)o%baWwaier, using Flow Jo software. Only CD3+ cells
were gated anal yzed for division 30 index. Results:
Whol@\|blegle sanples waae diiBMASC lanitheRRBM Gilbensp's BBS)-2% Porcine Serum.

Dilute s@gg‘? Q\g:ggo%% sgetﬁ,r 81(1: %létlzoll %P%éé@%}%%@s&nﬁcvﬁy anl\é' gentrifuged at
350xGEdY Bﬁﬁﬁﬂ&lsoqqfﬂ@&ntrﬁ@ itidnl ¢yofd EREBNSIih BGb Yr@ng\BMeSfesulting top

fail toillicit T-cell nediated inmune response in
layer vageagpikated.chlag Middie laxesaywhivhtdeothin tiRodesined mprgnaiclear cells, were

poole& a2 eQCl){V?aSJn%@tgl Lnedc &/ggm %icfrrq] é%@%@) o&n%%a ﬁ%pkﬁ%r washing, the

pelletp@&t retlis@aﬁdﬁrﬁn) 20 eiL @@IK Uysi¢ bufferusirl ineslipned fordd aikttes,. to remove
MC from each animal were cultured with pABM SC,

remdqah@drhl?@ggq{lscﬁﬁp\ cenyrifugedifar 2 mypges, %%@)& ¢ gellets were washed in
f
20 T 0. Bl Y] HEL Sy I ST ol s (-

1640 tilO&@;braaerpérem 10,0531\ Iﬁlg]lut;tZ@:hM HIER/ES 0. MS\]EM He&cPainsStrep). Cells
PBS) - 2% Por ci ne. Ser te bl ood s .over | a ed on,

were g ft 4 SOMCERERI<D: of PUI0N CEGBY DS ERYO i Teuspetiion in ice

cold £&2E MdduoadaDMEO BIVFGnt ‘S@r&@r@xﬂt‘ﬁrﬁﬁedl%fﬂdded‘_ I't10 2 mL cryovials-

centrifugation cycle ending wth zero braki
and ptaescuirm agrmrptel fageecr \ﬁﬁsezasrpner%a%ac/nﬁheo rtefd), e 15%/miss fo -12.0°C, -

10 whi ch bR, t.h nonucl ear lls, .were .
Loy e T AR da A ECS o AT e ction 153 T AR Rgenyial in vapor
phase%f'l@hi’dl%l@@gdﬂﬁntﬁ\fu%@r washing, the pellet was
resuspended in 20 nL ACK lysis buffer and incubated

On day 0, pARMfiegvere plateddnd6 welli ehliire dishieplab@dcansentgation of 10,000

cells/\'i'g'l?gl &gg‘tn %4{ Hl%gl%é; %‘d?ﬂ_%&@@@“%%a}% ?o%)e(egg%?—%ﬁ] c&%é gr{ SPlates were

incubsted os@aighedt 37°Coinr hurkiii ficdanplbatee witdiosy ORRME%),1-690 ,CO, balanced
10%or ci ne serum 2mM L-glut, 20mM HEPES, 0. 1mM NEAA,
with nigogstinn- St rep) . Cell's were frozen at a concentration

0 e C f fi a n
mhe SR OB HERC, SRt CERL L) U VR RS RRRIRLD diceae

succimnuidyl restedi dneshyrtathdesd tvoal 2 ofiPBMG ov 3 HiG wan athl seettbd with 10 mL

i at o r ate freez fr ate .= -25C to
remtyoltys bR Contf R8T et 50 0By R gresiiended] o peps.  cel
conceh@atidd0 Were Cé%lb&s‘ﬁed/\ﬁé el@h@f’&@sm Za n%u'bgt‘éﬁt %itAeCFYEAlat a final

i n vapor ghase of quid nitrogen until use.
concentration of 0.625mM for 5 mmutes Cells were immediately washed in 40 mL ice cold
DPBS/5% porcine serum and centrifuged 10 minutes at 300xG. Cells were again washed in 25
mL DPBS/5% porcine serum and centrifuged as before. Cells were washed a third and final

time in 10 mL RPMI-complete media. Cell concentrations were adjusted to a final
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On day 0, pABM SC were plated in 96 well culture
di shes at a concentration of 10,000 cells/well in

woAbfs/sfAsedi a according to study tenpl ate fopceashoos/o74ss
test condition. Plates were incubated overnight at

: Cditied . 4. EQ 0 _
concefep NN ES FASUBALR LN S8 praidbcorin
study RBMflatsess fdllivat ed ARG- 04 Chisdid oas kopiyattd wadesplced with 100microl

S WL i o o M
wells, Tobhi &8 MRhEdig WiRd 28 rﬁi%feqé{ﬁi@&gﬁ G& 'REVIRCoARANE MM was added to

resuspended 1 n DPBS. concentrations were
stimulaigfl wedllsdand4.15 YOG 1iko8e-BIPMI-Gomalett inedialtatvetiold ¢¢llsCHOB,000 labeled

t a final 30 concentration of 0.625nmM for .5 m nutes.
PEMC3ydie, RIBR PR 4t oy VBTG PRETPRLIL Sudy JFRPHAE Plates were
incubdditBRlr /aRR 1 37eC SfhidspIE O | OugedthlRuiidiyt §% @b itrogen.
e BOQxCr-l C@?I S were ag_gi? n V\(as‘ﬁgﬁdg}% %5 nmL DPBS/ 5% 2ro og.en
All conglitdonse wees wompheted ant fripfliggled fors easbf blasd sampls wepiwed.  Vehicle
simnf5F s gy 8% HBA o O sohD. i PRl GOl itren
than mddia \WMne00RAEH 6 7@8s RETILEARRE/ Q0 48 Mot foatflown cofometry by

5x106 cells/nlL. Label ed PBMC were added to the assay i
transfegripg ecelle dmai Hg wedl plateutsy at Bory| tabe  Jadiredt) $agingawes rorducted in

o S BBR B STFRRCE hPO BBk Coppd i

anti-Pigp€D3addedodional antisbédynfblidveet byvekpesurel @0BireptatidinelE-&Ly7 secondary

it 0 m / A in RPM - Conpl et di
reagerémd d_&&lzstv&erpg ‘iés[%??,%iagfo étg 29@ {ﬂpigro%aﬂ@wgv?@gﬁb%fgra a|113 aggal;zed on a Coulter
FCsodHegase- RPM - Conpl ete nedia to vehicle cells. 500,000

| abel géo_l _ PBMC were plated per well in 96 well plates
Resultac doPaiisign fndextwapycalcatgdédtos samples esllentedeat hapelineamddt 3 or 30 days

f 5.d t 37 ] heri.c 02..(hi gh .02 '
pos s 45088 e PO SIRERA R ATk P bR SR or Cona.
averageOdiRIsdrefdex filo Blliaaahfls 2P Dagarbr Da9 B RIS cells stimulated with
received. Vehicle stinulation was conpleted for a

ConAswhs stgneficaptly dugkeanihre she shivisigasindex fer ¢33 celdt ffpm vehicle and
[ ng,. .1 n [ I Alter 2 of .
pABMSC GGl artals P BB e S b8 Gr S B e gmg 7
transferring cells from96 well plate to a fl ow tube.
I ndirect staining was conducted in accordance with
standard protocols. The pdix¢atpe &hti body used was
Bi oti n Conjugated Mousgy; Hhadd Monocl onal
anti body; foll owed by g&‘%%@t‘?%%‘%’ t rept avi di n- PE- Cy7

A Phasedpopkar labelr daspeestalaial ftadywsr evalese sipesadag ofa s2fifde escalating dose
a. Coul ter

.Gl flow wash. buffer and.apal yzed on 15
of AR AdTIstE o by SISmAORTORL TS, hGTE A AARLE Qig-60 days
followifg ifAMPARE ﬁl?bé&&fa?ﬁlfﬁ%tigﬁiﬁiﬁi b&h @ffbr@kers The fpﬁm&%@y Pbjective of

~ post-treatnmenf and then challenged in vitro w
this stwdyliveas meestighte, the ABfYSMb feagibilty oftrngleeseadajimgddases pHhABM-SC

aetivepdf i a PRl BIRRRE BlalindoBh ST REhichiherr, svided by

the NOGA™ ke NOGAS XP™ BRettorhedhafdddt c&didcSmiappifilz VRiefl. € A secondary
~and 20 pABM SC treated animals at_ pre-treatnent and
objectiie Weg loowmygstigate the prajmyinargeefficagypfrsingly esqalating| dosasiof hABM-SC,

measured by left ventricular volume, dimension, myocardial infarction size and voltage.

The study protocol provides that test subjects are to be followed for 12 months with frequent

monitoring for safety. Efficacy assessments are to be performed at 90 day and six month
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Cinical Devel opnent A Phase 1, open | abel, dose
escal ation study to evaluate the safety of a single

woesesgikng dose 25 of hABM SC admi ni stered ByT/US2008/007488
endonyocardi al injection to cohorts of adults 30-60

follov&gglg %igitge(;lrhg ‘éﬂt&?igic(l@t&d;%}ogﬂfaﬁoﬁal?y@ ?cgﬁfj é/?’«l: dl&‘f S%H]x?g adults with an

acute &tymdgtrdMSnﬁamlmt (lAQ\’{I)ewtthm thafp:ré\ylomﬁlo fdags vahlol hatvy bekn successfully
ngl e escal ating es of hABM.SC _deljver [

treateim 31 PPEVEREy Pt ?%rrzarlﬂ? dextprng T, ¥ oh i c@r’wth a left

ventn&ﬁ&rh €feblion %&;Q&{j ol?y eﬁtgle tINAGEY I},{hﬁ)d'l NH 43T Measured by myocardial
ectronechani cal Car Iac mapping system A second alyy

perfusit mtqgmg(S\PEGﬂJas t o investi gat e t he pr el imnary

Inclus&&é%lﬁgpqség eria, ﬁl?lf:ﬁléﬁfnlé:?'l %ﬁé‘l fon SCes (1) 30-75 years'of

age (n&m&q@é)d@ bBolgnf iys kined AMEQlefifel YOt %Qd%t reEB& MI elmémg a doubling in
protocol "providés that test subjects are to be

cardiap spewfie tropemin ﬂz(cTﬁnBtdmgymﬁtChn«ternérth@rm relatiynite @pnngl levgls in addition

to Engf%%#ﬁf SE({J)?IS‘,%%H{ H?Vlﬁ'ls i\if' B%nggl?g%y e)Eofc(a{rrd er{ruswn imaging
[SPECTJ/ (352a284s80 ftBhutarfeolis eavastiulatizatiéisof rEb@ring NI or higher flow to
st udy Qafulatlon is 30 to 75 year _old consentin

mfam%féuﬁr@as negative paegnascyniest Aseaimal hGGl By womsa qfatn gl)dbearmg potential
o0 0B84 AR DD UGB a0 o
measufédvby Ithyanardialgpefusidroisnaging (SBECTEY; t(6) vadiaci e:nzbrme tests (CPK, CPK
o, SHESHLED LSS0 LSSISE AT AL SR Lo o0 s

Exclul’tBﬁ |cH?ér9{‘ d?nﬁle% u&ﬂn?hsg ! gﬁ %@uﬁéaﬂ? t:b‘x%hgxﬁ/ &gérg &tdn@sis that may

for the study conpri ses years g
requirg i peodutagicvey pr E@RIgIRD raihsctdylszamonc\mtmm siX awedritime df esrollnent; (2) left

ventrigy g o RO 20 At O R TP LR OB ek CAVE): (4)
frequéﬂl@rfé@hnérﬂV Shgtaihéd FE90 tsbUhds) Br RO sERANBE VehRTtGias L8 Hycardia > 48
W th confirmati on by nyocardi al perfusion

hours |aﬁgrgAMj ({50 c[lgcgnyr};lgmf(cgylt dentesrsiiagranhes ehnoamalbties that may interfere
with Plgbvg§ 5,4 é!%ﬁ OQh 1{1&%@%@1&% ?rgz\llp-gn%ﬂg éaéﬁ f?lreclf‘P ?rﬁ)(:];(lélrre (6) atrial

fibrillidn) with uﬂ&lﬁtﬁ)ll@ﬂ he:hit kAEAY bév@rpadl lad (ﬁl;easé .4 hhdil'tlZ%tenosw mitral
hours prior to dasing); (5).left ventricular ejectio

stenosiy, $6Y§TS ﬁa](vgl\:;tEp}su 1gg%yar§qu1ﬁ§g§@}v§de]bl§c%h,( tory of heart valve

replao?%gf%%g%dp@% Q#dﬂﬁ)?? W?;{%l?lhél@}] g&%gérj hr%fa% wg?céﬁag%tls%ase (11) liver

enzynbaqAlspartate dnijnotnassfetnse PAST]/altniny anﬂ.t‘ﬁ)tﬁnsfemse QALT]) > 3 times upper

limit s er mé %}esg?%ﬁg agg%rgt fﬁ%g/&]:}),e(a 3} glg{o];}ll 8? Qcttive cancer within
the pr@@erdﬁigt tﬂfb%%*éﬁrsglﬂvllﬁwx%ﬁt%n 6%@%!]%&@1ﬁ£”(1‘&8 tobdviors! Bone marrow

mont hs of “enr ment ventri cul’ar
transpﬂmt,oﬁltﬁoskr(ombhumammmmrwd)eﬁm(e@y Ivnrgsh (gi¥)lenfection; (16) evidence of

t t L
coneuishl RIERPA el R AP REaNElyr bRkt 12) patiipation i an
experiffedhitdl iclittcal triaR GHNEAB0! Hays prib? to BAtlIenf; t(qas) #liol bPYecreational drug

clinically significant electrocardlograp i C

abuseaon e Pongs privatto raayolimentt {18 anaior syrgisakpigicedure or major trauma
withir> ﬁx ClaYq r%g & Q o!llglfern?;fc(?gf V] Binﬂg{lﬁgglségyee(%tgl g Cfemlc lupus

rocedu ion W néont
erythdilﬁﬁdsdus I[SLE] rﬁl?l)lplﬁesc&rr&moa (2| ctinicdil ¢ eizdifidatt €levatods tim @rothrombin
mtra stenosi s, severe val vul ar

(PT) ‘Prr%aﬂfafl .tlériogmylaﬁt@q timei (RE T sgletdver tedabosaiaphgrmsy §32) thrombocytopenia
hi story of heart valve
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repl acenent; (9) idiopathic cardionyopathy; (10)
severe peripheral vascul ar disease; (11) liver

woeniyiREss (Aspart at e ami notransferase [ AST]/ al apiri2008/007488
am notransferase [ALT]) > 3 tines upper 25 limt of

' ) i.nj > 2,0 o (13
oS (b2 AT AR GEERY ORI Bkt ror oo
definedessrasschanggé I et dabétiomedichtbaalegiivéd witincthe riey 3 ndihs or HbAlc >
previ ous bone marrow tran%éjl ant ; (qlg known h

7.0%;; (2 HeerftoHed hyperiensign defined as sysieh pd(pm-)sur@\lkga@g?aeel%%() mmHg

. . . | )
o gpEOBENIEk ! (981998 0B P05 Rl e 24w
post AMier (26 ndthér cbimorbal conditibnsvisubh nas3 Gertagignaaric oimstability, unstable

enrol | ment; (.18) al cohol. or recreatjonal dr 30.abuse
syt SO HUREAY ISR G (06 OB PR PIEBF TAegHeHior, may place
subjecty hOkfcRb ridk OF BltHi&e Wit MR Bbjckfi PesBF thé’\éthﬁ‘y;QZZf‘ﬁlg]tﬂhéﬁ'}iﬁor illness,
prior to enrollnment; (20) known autoi mmune di sease

whichy, én the, opipioneafi the ipuipoipal wvystigatrar oeydnleSerE withuthe syhject's ability to

cl Si s)., 1) clinically sigpificant. ele ions in .
comp§F i FRiipiocSt Bmbisiit finich SeiPo b Gp it it e eitytion of the
study fr€uth; M@, gzx) |lcah@iiadieation@itAEr allefed) of MisHiRA G4 B@idn) to injection
.. -72 WD 2008/ 156728 PCT/ US2008/ 007488 (pl atel et count
with centrast urglisier pdequaty) CT seatetyiatitalipys.cont rol | ed di abet es
L . i ._def.i ned '
Study Tiug 1083l 60 Aguhishthi! SuniellSih B sefe EERAPACH Bosed no closer
than thieeidags gparti-fll dosing ot DYEeskizé cohattonilY isd deparated by approximately four
hypertensi on defined as systolic¢ bl ood pressure (SBP) .
weeks, Tql mwe\grﬂf/aérleaér gggq)megksop%%etpg rdatasen all (sgjgpgs i1 Mhe previous
cohorf™Hg; (25) use of ionotrophic drugs> 24 hours 5 post
AM ; (26) other co-norbid conditions such as
heno@etmatsi ¢ i nst dwskity, unstable arrythm as, and

i ntuRation, which, ine he opinion of the principal
inve@&i‘%{]or, na?’oﬁﬁ gbcé"’eﬁ%bj ects at undue risk or
I nt ecdidrea W th t hgoabigeetnyes of the study; (27) any
other major illness, which, in the opinion of the

pri nGolat 3i nvest i3§Awck0’ cels i nterfere with the

subject' s, abilit Q ,eonmpl | t he protocol,

con‘péétnlﬁrgzé subj e?t()bga]foetcgi,?s %’r interfere wth the
On then8®y Bf Posihp 0nft&f biseBne @valhiibhs &8 Wongpletdnghd indBidiately following

contraindication (either allergy or inpaired renal )
percutaeys ¥entrigway ma@gtqgowlth\,\mehNéB%/M”égr A XBM™ electromechanical

e ] n ' . d - L.
mapp RSP (G SER"WRALHDIANRy, B PMGRRE YRR ijctions or
hABM&Xedilhbe delisered dirbaly inky te dayardipar fromanpkraasndoys, 0LV approach
. : _ pp

uﬁngggﬁﬁ%ﬁﬁggﬁmpo orts will be separated by approxi mately

s, “4Toni ng review of at |east three weeks
StudyProedhibs! PeteRtikublebts S R Eshskited 3R REBMQAURithih 21 days prior to
cohort. Cohorts Dose Cohort 1 30 x 106 cells Cohort
planngd hBM-I0 adouhistratiaqdy which 3m8g0oocutl OGitlur| 366Q Alagp HfoHowing AMI.

4. 300 x 106 cel,l s or D. t he day, of dosing, after
Sereclg PR Al AT FEE 41 @ TR ap & i MRAEAF dsfline values, unless
hospifaP ISOPA feguird QdiUbASRMS (V&Nikided]atdly FROPItH TaiMetefizhtiéh). Baseline

NOGATM or NOGA XPTM el ect r omechani cal
testing for treatment efficacy is to consist of a Six Minute Walk Test, NYHA classification,

blood analysis for B-type natriuretic peptide (BNP) concentration, echocardiography, right and
left cardiac catheterization, myocardial perfusion imaging (SPECT), and NOGA™ or NOGA

XP™ electromechanical mapping. On the day of admission, additional baseline blood testing
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mappi ng system (Bi osense Wbster, Di anond Bar, CA),
mul tiple sequential injections of hABMSC will be

woirbs/yrRd directly into the nyocardi um from acr/us2008/007488
per cut aneous LV approach 25 usi ng a MYGSTARTM

(inclu&ﬁ% g)?%ﬁ%agc r%g%g%@’fﬁ él%ﬁ dﬂu% ec&”@ﬂ cqﬁ{d%emdé p&gntlal) will
be domd, ailndeﬂhglbéﬁiiyl-\sm belwverified.r @n thﬁ da‘gMUf(ﬁbsmgS@Stlm}CDay O) subjects will

60 d fol |l owi ng Scr.eeni ng .proc
unde%%‘?fé?’?@h & Céﬁ??‘thB“T' € eytranngelwqal cHdiagSBapPRiLg §é| WMYDSTAR™
cathet%ﬁ,a\k/il?ﬁe Pl‘d@écﬁﬁ@o thidqeR 'vEﬂtlncﬁG:Fhé' HioFRARM! S’(; Riiebe taﬁﬁ'ﬁrﬁstered via

i.e., Tmediately prior to cat terlzatlo Base
multif3 se@sntialg efidomyacertialeimjeceibhs matoythe sdanmged ngeBbedoby dNOGA™ or

i nut e | k. Test HA cl.assific
NOGA XM RO ot Usjhe Adle erarip st BABMERR) eiocardiography will
be peFBRAEN S aetRD poSGbRCAItthRI 2P oratidr) Mndal sutfédt will be admitted
cardi ac catheterization, nyocardial perfusion’inmging

dlrectb'spatﬂ)mtemmb RDSAMIY (dCUi)I(ﬁ@Aa nxipiivire | af dveotyelohia hipers| of observation

it TRRRI o et BosBE= 59t LSRRy SERH o wi e

dischdriducClrowli the IOU a8 ARy ddvas tuhif Gwitl edrdichiéditordig) hdrBlef discharged to
subj ects of chil dbearing potential) will be done, and

home aipj sgppgr thawy 7@j hqursOaﬁVethp fdosigg p@pefih@ dSbiests dot emplications will

rema"&ﬁ%‘rﬁé ie%;(?r%)r%g{:h n| caltrﬁgeg?él éngH [ ppl ng"l}lgl%rf)gg Mlﬁ%ﬂ?&%ﬁnme for

dlschar@ teetherstep Howhemftl aS#fetyi svialnatibes Wil be performed &, 14’,@1, 60 and 90
e of, hABM SC wi | | S?o{ ni st ered. V|a5rrult|
a

days § (A ntiK afh ﬁi’fﬁh’fo@&n oaﬁlag:tqdaﬁglsrrﬁtwl tH ehagﬁﬁg&a Efficacy
evaluz{tgﬁg Wit e e DT 65 day¥H0 STt Hé‘ya%f"ﬁ'g:: Focddu é lﬁ‘ﬁd vTill include

ter admnistration of hABM SC, echocar ograp
left merlpellaf orolguk, t dintbesioos spesef myecanded simaretion and voltage measured
erforatio and the s ect will be ad
respediFiYc Y \Pop s G S S LTl oy Rl Giperfusion and viabiliy
analysi (BFROT)Okight\ekt Yeff ©4#8iab @uthStepizattiS@0Vddys VAly)Wsik Minute walk test,

continuous cardiac tel enetric monitoring. Stable
NYHA idhgssdication, t andulNOSoP! ioc NOEAs XRiTY | elgngrontechanict amgpening (90 days
fromthe ICUto a step down unit (with cardiac
nmoni toring) and then discharged to honme no sooner

Safet}I Eﬂdpo_ﬁﬂs Hauhs sthdyekvill hﬁ)n@iﬁﬁslengl)pﬁdkﬁ‘e@ﬂau BventsSWD] REdiRd in the study
h complications will remain in the |ICU under

protOC@bt (%}avh%%iy(: signifieanly shanges (Fam | baselinn & dlepd or blood components
an | f g en. d

PSR 84| € BPRCIBEETHP PR, B gy o O

clinic8lly sgayfccaandharigesi ﬁomnﬂastel/md: \in capdihdieléondi¢adVadiigity as assessed by

cloctr OB O S AIEe (TS (A TP ok RESTARREeE frgm bascline

in caﬂ%\'a@cagé}ch@:ﬂ Al Jlé aé&gelelq?y JhehdurvAaBkd, ﬁlléhg{) %3 ﬁggperloperatlve

di nensi on, SiIze of rryocar i‘al infarction an
myocardiad lpnerfdratlpesapeaswssei yybes,chocmduog@m éposapeatdure); and, (6) clinically

signife & o aa{n%'e% Wﬁelw Oﬁ}arp X%ca}lr SRe, u%;l gsgatgsn %s Vassesseci tb{/ physical

exarmﬁ@ﬂichﬁin@fddir@ 4 tus&PnélRyISglAl damiftionT IR ldg%s wall kythB®ims consistent
NYHA cl assification, and NOGATM or

with cgrebeaviassdaagaident (smlmiuar@ol{ssofeda@seurgbg@ﬁl gonsulgaikd by obtained for

s in the study will conprise: (1) adverse
ﬁm}le?egaﬁ'?z{st%gs detailed in the study protocol; (2)

Efficaey Enilgdihisy Hﬁgwyfermpamm:tbammmfdrm&ﬂp@éd 0E) dnd $9kt08€ and/or end
or bl ood conponents
diastolic volume compared to baseline, as measured by myocardial perfusion imaging

only).
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i ncluding CBC, CwP, CPK/CPK MB, cTnl, PT/PTT, and HLA
anti body analysis; (3) clinically significant changes

wofoeymsbasel i ne in cardiac el ectrical activVvitypa$/us2008/007488
assessed by 25 el ectrocardi ogram (ECG or cardiac

(SPEC;;I;S Z?SE }’ng&:argll% 11%L rcrgloﬁz.l%&é/ gyeIl t8 %tsel?rleagsg ?xiseaglfrgcﬁnb myocardial

In car activi asS assesse

perfusivh RdaghegI(SHRCTEr (3end @y‘sltdlg: ar(cﬂt)r aey dﬁ@t@hﬂtdlmenswns compared to
myocardi al perforatign as assessed by echocar di ogra

baselueep%me@s,ugp@elau Qtrastygithanessh 2-) ¢oiogariograpdygid) faic@%potentlal voltage

t
oDl I S iy AREASC B oo lin B Ry ¥ (BSeline and
h1stonne1wmtro§|(pniv1ck1d_ehy| thabomrlabdrﬁtosy)gpssnmut_eé)bym O6&™ or NOGA XP™

consi st glnt 30 wi %g cgr ebr ovascuyl ar acci dent strokﬁiiqjIb i
electroppes PERPING (ALEATBIAG GUERAL 2B RESSFYre wFadieTiy CUBPaF aselme as
detemilﬁéd bf f@fnhﬁ{d 1B Rhtiid %&éﬁiaﬁ@ﬁﬂdfﬂqgg R Sife Ebrh] &@@Yo baseline as

pol ni's to be nonitored conprisé: (1) end systolic

assessacrh uy thre SinMingteaWiatt Testyasidu( fonntivarkairdiovisagler disegse atass NYHA

functlwggtéi%ggagén Car dl al /ageg{?tgg)g i | rmé%ens%fi?)\/ t%%@ﬂcd%‘)erfommg

sched,hlea9hy5§¢aq)ex§h@,gn&gnpared to basel i ne as neasured by
myocardi al perfusion |rrag|h|A33(SPECTz (3) end

Endorsmrcdmchdnenmf redtMiGast ohABMiSte vailobes delmp%(} taidtheomyocardlum
I
i 85 S BBt o RS SRR . Encmsocai

deliveay'pf hABYE SCnwilhiee %@mpﬁfshé%ﬁ%%é hidj cEfCtheNO'@AC’ﬁﬂitdiﬁb Navigation
as co%r ed to baseline and 5 historical_ contr
System {ppg,piibg Mt adancedt systamoiostiyes ﬁlrasnswakwwzevon of the physical,

mechdi¥a hih Vech¥ah p}%:) &MleSeJ)P fiRTREIARGR! in BPR ﬁl%nt lg@sense -Webster,

cardi ac out put pressure gra I ents conpadre
Diamdyaks eBame CA9. defhzer naatged byjectiaght wadhdbé eperfoemadi awith the Cordis

myofFaBFhiander. 16 sidea™Svun dowsiphunboa vevagif et venticutar
heart Rfftior, Ghteb O b RO tikaé diBYSS GBt@VatinSR#RIRacehRb of ¥ dAtheter tip.
functional classification scheme) conpared to baseline

Givenathe dg8108S e@rdw qonditiomycfi patlantsnme -8Mil, agelatigelyoivadiovasdve delivery
am nations

systerf Rinated rRARPEE el or, SR HORP RS oF o fTRierly arthy MY OSTARTs

InjectioheCathétetisedah@hnfimcloh Gth thej OGAM ﬁla?pmgwsyﬁbm g selected for
ventricul ar chanber. Endonyocardi al ivery of

admingsipfipsef WABM-B€- acconpl i shed with the aid of the

f
Prehm ncegﬁsys rTBl}B%[)L é‘% S?féé > m%ﬁg}h (%na e\E}I OSb'liJJgﬁ d;gfﬁe first 3 patlents
compﬂiedt the ipitiyk dese! groip (B@Gﬂi\ﬁmmeéllsan\dhldaé det lastc@do patients received the

f
secon |et§ AL eaﬁgsgllé)ﬁt r?nl&)pgyrﬁoeﬁ%r gﬁvgre@;) VAN éc‘f’%ﬁalwell tolerated in all

patlen'téqlvﬁﬁlt doftft érldk 1 ﬁnﬁ%‘if&ﬂéﬁﬁﬁ ikt ﬁlﬂ@tl&f)ﬁ(ﬁbé in several patients. More
OSTARTM cat het er . NOGATM system al | ows for rg I

detailed weultsme\msgusséd bdbw vent ricular heart function,

IRt R T p——

treatrfedt ﬂit%dygﬂﬂmngrwaefo@atmﬁm?amsst AM, a relatively
non-i nvasi ve deliver em conpared to open

Cardipe &unctignalidssessmenty: r bcmmmk@nwﬂ Mapemgt heunctional mapping

4i
IMKOBTAR ed n
was peiiol m@%ﬂe@?ﬁrﬁen g g{]ﬁ% garg agte céeé rlﬁ ‘i{epreser\matlve unipolar
voltagadhapdl \Séréaibtai)lﬁbdofroﬂﬁABMs&%nd patient in the ﬁrst dose cohort. A clear voltage

deficit could be seen in the area of infarct (data not shown). Fifteen cell injections were
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Prelimnary Results: Prelimnary results for 5
patients have been obtained. The first 3 patients

WO sesed the initial dose group (30 mllion p@;qmggbos/oomss
while the last two patients received the 25 second

o35 S AR T\ BB g e, KESE o v,

a cleat mnpmmmmﬁm%nmplotar wattdgeaabuidmm $deawithineal nommak veltages prevalllng in
ents, I\/,tf detail ed results are di scussed. bel o
the m%gﬁt@ppe FOHBHHfeEraqs o ynBaYER R InoltagR HErenqt gattents 1, 3 and 4

data AR S 2 (as measured by pre-and post- treatnent
(aaant?gWﬁd); profiling) was found in any patients. 30

Myoc@zaiad |1éarftﬁw7¢clmagmg (3BEETE nanfusionNDBRINE 8@t penfechediat dhseline, 90

days A HEEAEhe FHR RSl OBl g 15 Bue b B B
All inf3@B¢ %&rulgﬁamecépmre@ |aﬂ<'1 anil édagema&foﬁ pah@hdiﬁaieﬁcu size, and

fromthe Second patient inthe first dose cohort.
ventrigdlam volushesageere dierived t fremuthis bmalysisn under thasalr ard ofdenosme stress

conditidlis™ofphs S § 2B Fou? B stsah G S TE top sHIERHAGY Bt Uehime point

aredlmggdrbepfwthe i nf arct usi ng uni pol ar voltage as a

gui de. At _90 days foll ow ug a clear inprovenment in
Perfusion fgfigit: %B@%ﬂj@ dsndon deleip sizes Which e thawghito represent overall

infarct, 91259%%@?[1&\{92\3%& 9 rE amteH eunHﬂzIr%g& LvEP R %& JH{)I#% of follow up for

ees I npr OVGWE In vo were note
treateqbalbatentss 1Tw3 patierds dettdnatrated sddowvdigns n Medwitr deahed "clinically

Sgniflay SRR ECCIEdEIs REOTiS) 1o dayhih 196 Pt Yegprcular wal,

both dﬁﬁése tcﬁéac@t B Afead 6ERRSLDEMER chr@éﬂoﬁHéﬂ % Rk dﬁ)&ﬁgge improvement as
AT images were digitally captured and

measmcrhbyi\é@GAE]mppmgn Altlegigh dﬁpGrAeniamsmg ris deﬂmd&red snvestigational, this
data sgp%qrgf 1rt}|(I ﬁﬁ@% &E’qugﬁ}i‘ oL ]Xeg%tr{lég €a surrogate for infarct size

measureehtt | ons along with a 24 hour washout rescan.
Results for each patient at each tine point 10 are
Ejectigh dtrastied (BE): ovn geaetalistietiiobefraation: in| sfu@e metieits either improved or

rema1 & re&Ja%wgpy 191% I Cle%i % Zeﬁc’a’tle{\{w 2 erlgnc%d 25 4 n%antct: dro 1n é)verall EF (63%

PR Dresent OVer frarc zes, er
to 50%&%1 §1% ehonfies) nQ elsls pmeernt bh@r&h&emmriafas aévdred é\fm thiring the course
for treated patients. patients denonstrated

of cel} FgaiEaqny ﬁ\éﬂ%re@éﬁwﬁ ﬂuasél@ﬁ@l&e %heﬂrﬁr @a|q0§/ a myetejdogpof cells was
f

sctualff Aolibidl, IAhE Sl SEPEAE 191y B fonls Binishichinbiaes in EF

well ahoeashe:)éxpenrmdoﬁoe mmatpatxaltr gopondéd lack af phselaf comdtdlageecludes any
r ovenent a BEd b}/ NOGA mappi ng. Al t hough

concly ‘gﬁ]edﬂe‘i ’ér"é‘B QYGUEEt i gational, this data

End- lﬁHPtBHE U IR '(EIDV}’ Ef)Vt Was ydasires ivasdiirt addnhtp@(b @dhys and 6 months
tage may be & surrogate for infarct size

followtegma@mm In gee@ral diDVfrramtam@d u(nEhz)nged nn ggmatlants over the 6 month
folloviyS SO LA, LS RALLEN & Sl LDET pLIRLOYSd. or
owsyp periad SusEFURE R Hidp Eﬁ%c‘ﬁ S%H‘g sl B el
FigureXI® sh&Ns ek ah&rigepiihi aadibc d@p perfu@ionr adficitEizé 63 %hrdeOpatients by
50% over six nonths), but this patient experienced a

compaisonook agbpselinge (Iébbmeaélwmﬁgtsméh dueasyeemegfs gbtained 90 days post-

treatn%en?% 'E‘EFMOS % o %{ﬁ! 19 tshgulg SlthI Oaﬁ%gs \{\ﬁ]etap(ﬁgc ecrﬁg}x fractions

measured in three patients by comparison of a baselme (BL) measurements with measurements

obtained 90 days post-treatment with hABM-SC.
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actual |y adm nistered to the endomyocardi um Two

patients denonstrated increases in EF well above the
woespeeted for this patient group. The | ack of pplrasedsno74ss

controls precludes any 25 conclusions as to the

mechani sm of this inprovenent. End-Di astolic Vol une

(EDV): EDV was neasure at baseline and at 90 days and

6 months follow ng treat mdumplé n2general , EDV

remai ned unchanged in all patients over the 6

nont h
f oHpanABM$EGan SQ@QEQ%'F'W RerixedyFheyebydor theBraductign of
occurred in these patg&iBfod Al H % Bpshows the
changes in cardiac fixed perfusion Picit size in
It is wiel kmewpahat elnd lsoria:ynaﬁs@v conpenvisemait peovidesehe reguisBe Fombination of
measur enent s neasur enent s. obt ai ned 90 da

o -
matrix,  RaEHERY FOHh APSCAE EXIPENgD RAGETRATY HE & S‘e?ﬂfin modulate
hematee&eé@@e&eﬁt on fogapt | M&% ifTTRASH! B tﬁ@ubpﬁleqaaa;sl E¥wh to drive
ompar1 son of a baseline (BL) measurenents w t
hematnpastm ecritintsslf-roived] nend dlinaigy srestisted rdiffenerhationi tdemve from the

mesert Al SIPPABNS (TS CORAS <A flon 3 Ber KOS P JORBroIor (1995

showédh@laf’ ERAUGIthINa @élatiRadl pRkO pEpIBtidrS of he¥é IcEIRs, sablpoplilétions can be
Il known that the bone marrow m croenvironment

lsolatqsirtbeli diffsrentially eqmpguhema@mmsrsatwrdﬂwdhe igortphized clones described in
these TRLAGIN BTN b FABLESEN GOl PRS AEEARSaN Y cbResent a pure

populdt&ﬁllbf CMas tneghtive) @DH/CD49E cbipesitive mdhthelratdpoicicksuppsrt cells that
to dri ve hemat opoi etic cell self-renewal and |ineage

secretg gaany; fa¢tars 1gPEFtaptior ingucHig qg)élrrpglgtquplggnef)ﬁgropmems including, but not
Cc r

lmitef{35 18 ORc ehRE 1083 LIP (EPHEECRY 350, SDEP] (ptite er al 2000,

SCF (m'ai bi al. 89919) AttiwintA (fhaoeer @dpi99a), \IEGB fand h@EeII (eillasada et al. 2006)
-popul ations can be isolated that differentially

(F‘g“‘é‘h ort hemat opoi esis. Unlike the inmortalized clones

To géill%ﬁﬁé IBEBlodl cHCHBNPRCHLAMS PORAAIAL b REmaloBBicléPeRersors (e.g.
I'ized as described herein represent a pure

embr}pmpm st oallo{ESD4snmestoptictice ste@DSONCIHSE).c oendobiopd veells (CBC) or

comm S SERORR Arsaifecrs PTG hirtan ABM:SK Sfdffmsgmpotitions prodiuced
by sudt &l caP BE aflifed tdGhdifbeNéhhahed, a@bor ﬁ)’f_alﬂtium&ﬁﬂrob&esﬂs |b1'€dehvermg a

(Ulrich et al. 1989), LIF (Cory et al. 1991)
“cocktatlo pd wg)ﬁbrogplegp facjg@@@l;:cessg@pfor( P& to g;qppéqmeq,%ggyvth and differentiation

v L T, 51

bl ood cells from a starting popul ation of
hemat opoi etic precursors (e.g. enbryonic stemcells
(ES), hemmatopoietic stem cl‘e’f‘!”é"fll@C) cord bl ood cells
(CBC) or 20 commtted erythrobl ast precursors
Peaiustion) Isotatioan PasificgtionmiidoPadagingsefi CdhDepived Gompdsitions and
such cells can be utili ZEdopghic Fackoce, enhance, and/ or
mai ntain erythropoiesis by delivering a "cocktail" of

A tweEibhaowRitRhinCbiopricessShaxeb@ns@dvldped ,to Qﬁarmacture collect and purify
pl enment, growth and differentiation
compegiien

sosbFtetasc sesretedr SOMeh | felorer 9Ytnk1@5$,a§<tlgblese@eptors and other
macrorﬁcqycru?eszxgoduced by human ABM-SC and exABM-SC. This cocktail of secreted cell

compositions, produced as such in the stoichiometric ratios created by the cells, has
tremendous potential as a pro-regenerative therapeutic, cell culture reagent and/or research tool

for studying in vitro cell and tissue regeneration. Such compositions can also be used as an
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25 Exanpl e 13 Production, Isolation, Purification, and
Packagi ng of Cell-Derived Conpositions and Trophic

woRagd/ BER8A t wo-step, downstream bi oprocess hapclrasnoos/no74ss
devel oped to manufacture, collect and purify 30

alternStfL Vmg %het ée?ﬂ%h 3 L&Jel[fI e%%o% ?tttﬁg gﬂ)g&o taﬁ 11%8 %Lz?p&ro riate fiieffserentiation

cyto I nes, e rec OI‘S ecu

of starih@ @mm@ubyro@aﬂaﬂ cABofilatidiet ig xiP¥h$6n cdlires.cockt ai |
of secreted cell _caonpositions, produced as such in

Prodectionglf Sercodaes CondiionesMedigat ed by the cell's, has
Cryop"r{1 @%qu%ﬁnp&ﬁg‘Fb%oﬁﬁo SpiN P28 ﬁqeff}ﬁ%?tthé@?ed and re- sus%eqded in one

erapeutic ture reagent research t
liter éfoAdshnuyi DYIEM ‘(GiB@O;:e:latal@ﬂdﬂM%lS(lE r o281 dt i @nvitrogen Corp.,

Carlslgggglﬁgg[ggg L eg@s c&r;]ga al go DS d oy a&gd@b}%‘)&ﬁbormomes Inc.,

Logarf &1, %gﬁemﬁg\#%msstmgort t_he _gfowfh L
I'i neage-appropriate differentiation of starting

Cells ereysdeded th pr@gemg@a CelBind® pplybtatdne rfSellST AUK Betesi dhamber (catalog

numbgs 31 ECormieciPanily USAWSE o degsioh o 20060 1o 25800551, Ber em?. One
port dfNBYRTEIRTA CIERSteR RAARBEr LAt 9 Eitte® Wikl ﬁrCélfSMK@C edlture chamber
DVEM (G BCO, catal og #12491- 015, | ot 284174

filling( amqsspryb@‘@mmgwatalogaumm&d%t/(Cougpg Ynos,uN KL &0 evhile the other

port if e Wity = EelST AR Ut FonBOO FIiARRSORY Jmum g gnM filter
(Cornirp ®CSAI0RI di{be} 3884 I(@b r%)l)ncpwqyﬂ%ge CellSTACK(r)

t en chanber (cat al og rning Inc.
Cultungsaye) plagedan @Syl 6 mgmbmwd@e%ecbmh edlocs g;aérrmmze (5+0.25%

€O, ?ﬂteq 2%69 szt hglagﬁeﬁ&%%%ké g/_\‘g? oY eelg‘%gﬁger g{‘ |'F|:Pl|rsr'1 gAﬁer 24+ 2 hrs

post #ediags tHey mlcr i r@idvedatelagd nwier 1i33sY, fre§fomi¥divd and aerated as
Inc., NY, USA)) while the other fort |sf|tted wi.ith a

previqughy) departpqd: ) AppraximatebhdRer 1wy the semsips cayditipned media is
asepti %I%M ITNYE& Bgﬂ ‘ﬁg@&l?’?u rdeKs@gérI% ace ?nkla?rgaiglo(l&é?%? 'sgltgty cabinet

and transferbad Gr a and laarBEEG boittldy @Thd bmﬁ&ya&nmt)(mw enddma is subsequently
O.%g% 15 % 4_0.25% 02, bal ance Nitrogen (GTS,
procesged By tangantidbAlow filfatign. o 5 hrs. After 24 2 hrs post

Isélﬁ%’h BRd P&ﬁﬁc&'ﬂ%ﬁz‘ cg Sefa Wm&ﬁhmfn%g'}@éb?@ with 1 liter

fresh nedia and aerated as previously described.
Tangemppk Bawnfaltratign (YBF) 3 pmsﬁmmed aneg rashyogeofaseirs dree conditioned media,

recovc%gc?_ %&&%ﬁfﬁ%ﬁgﬂﬁ a}wa%l ﬂ ngv(g dl&({vg:g n%f,ﬂlngsulfone hollow

fiber with & Mokailan @icigh@dbt-6ff 30 n<ﬁ1@da1t&1sa(kpm €Chtalod nuRibEE M1ABS-360-
bottle. The sera free conditioned nedia is

01P (Spestuaplerboraforiesy Ingr.dranshe Popyngugage s USIA)Y isgmployed. The reservoir

of ser%O e% ct%ﬁ-nglgfé e*/g E% ezqg -{!ﬁ?(#l.{létgdi Hr?{i]%hahegﬁﬁ%ﬁllfg%ﬁe hollow fiber

tangemejl ft@ theefdcoof the rlemen v Mdle@;ﬂesaema afniclecutarmeléightoeerDOKD or less pass
recovered froma Cel CK(r) ten _chanber
throug}hrhe Tumenquiocs 2ouer BESGebote: p‘ngygﬁﬂ(“l"Srfé aled B Permsate or filtrate.

The réftdtbte Hl'l Fe-dfrdudittd GtiIRE Tolfine1ORdibd PR AASmately less th
e e P Pl R, BB e ppfikfmately less than
50 mL. The retentate is subsequently discarded and the permeate is retained for further
processing. The resulting permeate (approximately 1 liter) is a clear, sera-free solution
containing small molecular weight molecules free of cellular debris and larger

macromolecules, herein referred to as Fraction # 1.
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25 01P (Spectrum Laboratories, Inc., Rancho Dom nguez,
CA, USA)) is enployed. The reservoir of sera free

woQoddistened (the retentate) i s re-circul at edpehigbe8/007488
the lunmen of the hollow fiber tangential to the face

. t it ; i .
Frct G 11 TSm0 Ml o R G5 pUB g e i
a mol&mTds viaigtitlomt offrofs] Of kituadhltors (kP)q@atadal HlirberaVIMESU360-@1 P (Spectrum

filtrate.  The retentate_is conti nuall re-circul ate

dy re d
Laborgigries, lpheRgpthanBomingusautde U Appiastiothiit db yubseguentlyaiped as the
tt; i I ofli
el 50 ey VRS04 P b HRRE AR e R e of i
lument eSyuidlterr meplexmilevesa i OkID 4 ramxnomit. clagticl adid eer))are allawed &apass through

e 1A R Pt B 95 08 B i e sution

is befBCT OORE antl @3, alpRs-SIEM' %fiﬁlbﬁfsg)htm@maﬁedﬁcﬁ@ﬁdmwﬁ Latalog number
-78 WD 2008/ 156728 PCT/ US2008/ 007488 Fraction # 1 1s

RR112ih8k U HLQNE ubjteratedes dnaddiogimpnkll, THAN s rglded to the retentate

reservgﬁ'lfaY g}%l sff%xréﬁfi egb!gtlotplgIfqlgr%%rgfﬁ\/\{st(l{]uﬁp%pg)gllt;ﬁﬁﬁ%%%in\{\ﬁhﬁgtthg ect)lume of the

reserviikIcons@ht. 0 The (r&BGikg WtbnthRDENIA kRGN dnl¢ smaffafi6RBules ranging in
Dom nguez, CA, USAZ E Fraction #1 is subsequently used

molecylar wgight freme kA to ; bevein refgrzadeg as Krastigh #t2ae | unen
. t i ial t.o.the.f
P Bl S 0B e 1 B8 19 s B potuton

hollovadiber ®ith.a) maleeulal weightl cuboffasfS(t kifcaiaiibns (KDY (0ataég number M15S-
After the valune of the retentate is reduced to

100 .
360-04% (Speetpm kaboratgries Ang nRandodPoningurs pagHRAnEractier 2 is thus

-Ci Y ' a
Sl OIS ETRI R NG 3E, FIR B o  ame
SmallefTinoleSAgs < iS6kla cdephssal thnmughehe hinatre Both pesoesiing stteantseare retained

a ate that the meat.e i s punped out; .thys
a5 Progatin LheTE e TSR RTATER it RRmpB<RaEuRY Y iof Sialiules 10KD to SOKD
(Fractiohey B Sidlitel the réth@i @S hdichsnSIe@l1és AnthY rekBRl &f S0kD to 100kD
mol ecul es ranging in nolecular weight froml CD to I
(Fract@@if#)- herein referred to as Fraction # 2. Fraction # 2
C be further. processed. by subj i.ng. it
Each §6he PFontille FE R T B2 m BT RRES Wi esysgspumpen2019-0060,
Nalgefe Nah€ bitéraatioval Bothestdr Nof¥ of 50 kil odal tons (kD)
Cat al og nunber ML5S- 360- OLP ( Spectrum Laboratori es,
Such {sgba_tqd RRHm draphersnepnesubseguentls Reysubjeetedt tp dirtherpaseptic downstream

_Ci 0 u f . 0] .
procefs i ark? pROEHIE YRHER, il Lobons O 18, ahlGed]igPHized, and
reconstibited uhtesa dry5 Gkddoatpatipesmettixt Buciugh LIYGSHHIPRBS ™B¢ihknufactured by

SSi streans a retai ned as product. The
BIOL%%&ﬁtﬁﬂ&g%M@ﬁ?sé’f%ﬁfsﬁ)ate is composed primarily of
nol ecul es 10kD to 50kD (Fraction # 3), while the
retentate conprises nacronol ecules in the range of

50kD to | OCkD (Fracti on. #xémpl204 Each of the
resulting fractions is frozen in 60 nL PETG bottles

( Gallaticig Oryoprsedatidn DARDE xpAiadigie 6ECDBAE CdidaB106d CeN&(CBC)
Rochester NY). Such Isolated protein fractions can

H § . 1 o -. .
L A0SR o 4B SRS YAV SIAEHE ot Ko con

manufaotupsls fromomstartamg bepulatadny pEdten gelpshot eptltroblastdprecursors (e.g. cord
tituted jnt bi tibl j h )
blood ;%ﬁg’ggﬁbﬂéﬂés‘?}ﬁﬂt %gﬂﬁ?lg%@q}p}écggtg{:%%rﬁ ceﬁs rra?xarhiéU-ﬁ)u%mploymg the

methods described below.
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25 BI OLYPHTM Hopkins, M nnesota, USA). Exanple 14
I sol ati on, Cryopreservation, and Expansi on of CD34+

woGaistisBe0d Cells (CBC) 30 Large scal e produckce/usedos/no74ss
I i neage-commtted erythroid cells (CFU-E or

Urmbiff) <61 0Ll FRibEy AIPUHRLUEGH; T ReRA IR hirinized blood

popuﬁ ion o eryt Arobl'as FEcuUrso

collec(nen GagscOrAl cldahandleatdd! @il lﬁﬁlbe[ry@cm 3 ®héabe %ldﬁﬁlg ammonium chloride
nmat opoi eti ¢ stemcel | s and BFU—g%%;engl oyi ng the

lysis SI‘?B'ttWGCfg &g blaode thepeseatfu gl;ag thgymi or 15 minutes at room
U

e R HRSHRERARES LML 5ol B SRREE 0 DD I s

BSSDcwithei%ltmmdnamumﬁalblhmmn(wmhlaeéutmth) c€elHe mibpae akntorfugesl again at

addi n niumchlorjde |ys solution t
300X, irgl HBHES PRI CUPTRUE FY (e FOUREOTES BIBRE g the cell
pellet %@ SpIi&ES @ﬁ)ﬂqoégllstﬁérﬁ%aﬁ‘ﬁt%%y IEQ eHURRII uélﬁg_MASC LS-

aspirated fromthe cel the cell et is

colummﬁMS@ MiBgsD Bipteph, %ﬂMn (banum)aismwb(lmh@hpmmwls- The

Theclls are nt r ai n .at Xg.
op347 385 seirreefl rohpraar r oV AR agy 2mifion cetlyme
and c@@ﬁ&idr@éﬁ hsing @Mﬁmeﬁrramffee@ercel | pellet by
piration. CD34+ cells are separated by ma netic cell

BSSDs(Blalamgi Salt hejutimswithd.- 5% dPaxinese) in/mesgiell as follaveny i
Bi otscBalaedfsdiciolut@ay, Stem)q [rugatimg Sdnadn (B dBaxter,
pr otlexoficd, ITh&SAJRE445CBAE S gransDiesessa éBMDY Life
r e- Stigees)GibbistownSVY BS A Q8 i & dixaedlemy o2 100! Liitehs with
cel lpdgiL 10 and cryopreserved using a controlled-rate
freezer. BSSD (Bal anced Salt Solution with 4 5%

DextEQqess ¢ e‘?lﬂ?‘gt%pa MRS 59BMSE. B bied as
Sol 4 rrrgating Solution Xt er,
Dee USA o

fdha %fl’tfﬁ%ét bt ﬁ\ﬁnfl%ﬁs $§4@e mﬁ %@5‘3%
of | 185% ol umawem%t (gy

VediTLS9h IVBEMBH, (i dimet ﬂé‘H xige Fem Edyyardpkifescienges
i t drvinoCellSAonbine 1.4 liters of BSSD with 400 nis
of 25% HSA 20 (25% sol uti on human serum al bumin from
ZL B WBetsir sahgfionl ik prdgared vaitid4@DoLs wif BSSD H09d OV/BDs (25856

di megd$) sul foxi de from Edwards Lifesciences Irvine
Ca USA). Wash solution is prepared with 400 nmis of

BSSD plus 100 nmLs of 25% 25 HSA. CD34+ CBC Expansion
CP 3 sGBsebaqrassionin SuipessiamEulluress are subsequent |y

The cge?ls S %!'r%p gﬁ%%guén@llysﬁ'@ %ﬁz i n%nﬁ?&rf@ﬁﬁb bO T@%ﬂ?égg”ﬁchnology)

supple&y&ﬁ@hmﬂh&hl()[#ﬁ&?reﬁﬁi)nbmhﬁt human EPO (R&D Systems, Cat #287-TC), 10
LYOSPHERES™/L, and inoculated into a disposable HY CLONE™, perfusion BIOPROCESS
CONTAINER™ (bioreactor) or equivalent, at a cell concentration of 1.0 x 10%mL. Cultures

are maintained at 37°C with 5% CO,, 4% O, and balanced with Nitrogen, for 3 weeks using
continuous flow of fresh culture media. On day 14, cultures are supplemented with the
glucocorticoid antagonist Mifepristone to accelerate enucleation, as described by Miharada et
al. 2006. Continuous flow of fresh culture media is maintained at a fixed rate under these
conditions until harvest on day 21.

CBC Expansion on a Human ABM-SC Feeder Layer
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30 LYOSPHERESTM L, and inocul ated into a di sposabl e
HYCLONETM per fusi on Bl OPROCESS CONTAI NERTM

wo(bispiseagt or) or equivalent, at a cell concentpratisons®brass
1.0 x 106/ nL. Cultures are maintained at 37C with 5%

Cryopggérr\{aé }{g%n I nuo U§S)é Ot\?lvg‘(;)v &VI?& eS?'] Sl}SB?Igﬁ I‘Beln r“rxec{ aﬁce\%lk g)ll\/ledia 1640

(INVITROGEN™) sgpplaimented ptreneutell rWoﬁﬂblﬂid’m huglaty (E(P@I)(’R&D(ﬂﬁltems Cat
ant agoni st M fepristone to accel erate enucl eati on

#287- E@bc mpk aLK3tuteniiag.adf”%e otz selgeted,> gammacsiadiatish atgsh fetab mswne serum
f tr nt_a t e r

(Hyclley &P Boddd i€ GBREHoF HOTRONMRAE, Al 4 frlck ST Btfre factories

(ComingpamismaimtainedatARTeundBiVb B B¢ GeKeOz laay ebalaneeﬁDmeNitrogen at 37°C.

2008/ 1 8 . PCT/ US2008/ 007488 reserve .
On daXghyoue haliarol¥fifl S PEDa ds ﬁ’éﬂ‘b"@& A5 HiCwgS Rphreplenished by
addmévggékﬁ%ﬂeﬁﬂﬁf vh b IR SHBR QRN @cj( ‘N)q oBEARY I"!<f9lscont1nuous
tf econbi nant human EPO (R&D Systems, Cat #287-1C),
flow (bn-Gffoar wif fiesh ¢@%are oedseis eubwquergbmugagadrtamnable dhef me@la conditions

t d f
to cyelioBesner pitojonhad Friioned (@D od b fo el Piptgaus (). On day
14, cullB8¥ 48 )supplemeBicd tvith @8k gtucg&ﬁ;tléﬁlﬂ %ta%%ﬁ%lféb%s%e to accelerate

and bal anced with N trogen at C. day 5, one-half
enucleaipmnas dfscriprsinby sbeive Gcscmlm@ﬁ/e@ mamtnqueumdﬂrttmswoadmons until
l.eni,shed by addi ng back one-half vol une of fresh
hawegﬁégldg g?ong with 1.0 x 106 CBC/ nL. Discontinuous flow
(on-off-on) of fresh cult Bxampeeli® i s subsequently
engaged to enable the nmedia conditions to cycle

bet ween f rogpy. S@@ecf'&e S@Q&’é PR%E’e;fthfsznd ﬂﬂ@aé%ﬂfs'fs to
f L¥® Peﬂﬁ&' ﬁlg?'l‘{% (?}rg ? és iy yé ﬁ%{)@l{(ﬁent Manner
t €eg UCOCO t I COI

suppl e rrent ant agoni s

M fepristone to accelerate enucleation, as described
Backghyurab 0Bgbolidneiitd bl KIesS pisént AV éiitiah riﬁdudm d&lthdd@%ﬁ compositions for

conditions until harvest on  day 21. le 15 ABM SC
treatinge ciedu@ngc QY e PIGNENRE AGV BiES %@u%t%@éim’s syich sag gflammation or

ssoEEHEE TRl NS08 Fack s DU e gBBAA o v

SC oprcempoditiomsy eraduoed |b|yc bx;AiBMrth odEmbudlimentposfi theons/efition include

utlhzagég Iaqlﬁ [egAPi\E%%fag ﬁ?fI}PQ ¥§e %I()%?ceg d eEﬁ S‘h“rifﬁ rpge on the naturally
occ ungl% Iofl bashl 118va ?Hﬂh@t%n R sekdtve rdoﬁg)ofsﬁl%hépﬁzu%t%il | Wlternatively,

ffective anounts of exABM 20 SC or "conpositions
embogimsdiscefl thy iex@RidnSalsoEmsbuiienphlization ohexABMBG,00or compositions

produgGCIiEy. B aparfiiiaiy e SEARM RE 10 2o iRy s of fovmgeutate) the
quanti®f dS&indl ©YetorRpsctivisi pﬂ)dqéeds qEr e ERANFI0MBYS allin@IStrdtidn of pro-

vitro. Alternativel enbodi nents of the invention
inflamgnageryi fagtpiscachuas TNFaalpls). of exABM SC, or compositi ons

For e%%r@aﬂ{%‘,gf gastw %Qé(n ft d”EHﬁ' égﬁ%{g}\é ﬂ?ﬁg@gg )éfa‘% tsq;xe s%a\aenger receptor

- or down-reg quan

for thiidytbkade ﬁ:‘ompﬁSNTdcch;m Fmtoﬂaﬂphﬁi (’([’N?FFa)enﬁdm:lt eeasby)ne antagonist of the

adm ni stration qf pro- rlfl armatorg factors such as
Interlepkjmn- 5|Iqu§g§> or (IL-1R), and at least one binding protein (antagonist) of cytokine

Interleukin-18 (IL-18). Accordingly, embodiments of the invention include methods and

compositions for use and administration of stable cell populations (such as exABM-SC) that
consistently secrete therapeutically useful proteins in their native form.
The term “stable cell population” as used herein means an isolated, in vitro cultured, cell

population that when introduced into a living mammalian organism (such as a mouse, rat,
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For exanple, it has now been found that exABM SC
produce at |east one scavenger receptor for the

woQyisplsse Tunor Necrosis Factor-al pha (TNF- a) pca/ig268/007488
| east one ant agom st of the I nterleukin-1 Receptor

1R Ieas i.n e| ant 29 S
humar b eppated apit 35t R gty Patle bOAledPrioR o “Which have
dlffereﬁ‘lﬁb@m e taSn&k dehetypevanwp Rypesc{sucte alﬁezt hxedmned)d cardiomyocyte(s),

nposi tions for use and adm ni stration of stable cell

osteocw&); REPBPRYIR(Sl Hic-h snd xrbwecher eells 1 dies pelt @ppyiption continue to
secret%ec?.rrﬁgl‘?l atlﬁ] ?ﬁ@g@ﬁu ?@Lec?fetgstgftﬂja aB{ ﬁ§l & '?J% ﬁlﬁuéelaet!o secrete etectable
ative or m ta

term pul ati on’'
levels h;érae leasﬂm&%exapeut&allyxmml tompositian Csublt as emiubleélr NF alpha receptor,

1Rl b s e o ey e 1 B g 1C,etc)
For putPSet LPphedReR Fif{n%%@&ﬁ/'@é&z r rdte P" 1sqﬁﬁnd&pw m@z{tﬁan)y soluble or
es not resu I'n detfectabl® production of cel

secretevh revieptoa\(whettief frmndmneabe\md ot frea inghe cairhcellpje mﬂleu) capable of
cel | es.(suc eur n(s), cardionyocyte(s),

bmdm@é? é:é?‘&a%‘%mgﬂ pf’z?th (f etc.) and wherein the

In add¥tidd & the t&mf&ﬁhhateepﬁb@td Bfte€ F¥veNHEVIER ofIRE pRIsEnt dclosure it is

mai nt ai n the ability to secrete or the ability to be
also undristoed thap celbpomtlationd of dast prigsant Blweeuen majbedreated agith any number,

ne t.her.apeut i aII .usef ul 03| such
varies LR ARl S e IBREH) ERR S SHSL o sty
discov@Pddago [deﬁtlﬁed @0 RS i th | ANEpelaRVhel d@n&éﬂﬂaﬁoﬂ And i8n@@ compositions
1C, etc.). For pug&l ses of the present i nvention,

produeeslctamlg@rpu abioppbitte resentinseriion. tHor suamplanthe sell pppations of the
K urd f
1nvent|9c£]n ?%g%éeg{n‘rﬁgl tﬁct?cf’aggf %{t a;}g gggg Iﬁnlgalﬂ?tgi ﬁalgéta MeL 1.-12, IL-
15, a8, HedB8y &NFzalpha,i TNdegnamﬁ Lemand. Thi bhief didd IOf |p®affetred factors,
t he, r0|nf nat or a]ic):torsll te above, in wewgf
howexehaisob B Mo SBatifd bt Comstrued a5 Lt i ERERGD the number of

dlfferéiﬁlcbmggﬁﬂbﬁg {HaD8arPhe LER RF SR QEII BN bR oMY pP&ent invention, nor

treat W th any nunber, variety, conbination, and/or
are thmropnmg»smom: bmtited ttd prcr_tems dsds itds slsnappicaatad that many other types of

compHE SO teY e YR BT RaPRBH DRl PEUAORaS. iabr e invention

(inclu@h@dbe %yb)\f R |ex:ﬁﬁ?l% Qithé}ﬂﬁol@%lchhﬁla@rroﬁﬁﬂé&tlds%\d@lﬂhé Blcleic acids,
For exanple, the ce popul ati ons of the 15 invention

llplds,naa}rbphiefr@tp%abtty pied tspesdk ewlwuiqs fng chersicglycsnchsas dimethylsulfoxide

I IL-12, IL- 15, |L-18,
(DMSIqi) afgnﬂﬁﬁg lehp (R%)Tﬁf—; bet a and Lepti n. This brief
Methddis s tProfludiivafodrsefth-fige tconditionb wedar wad ﬁroﬂﬁttedl &t dusclglskd below for

nor shouldlt be construed asllmtln%@ res ct to
use inREymgTHHEed wmuapsqrmﬁﬁsadaﬁ%%%w. @lse Ff‘atbee - fsygpreserved

humaxtl %thSC: ﬁ%t PABEIS- PA1S4t0 13t E_ngtﬁé}ﬁﬁle%uﬂh 9”%E:1Q:nthawed and re-

are these conpositions roteins,
suspemded| 8 M\&ncabDMeEMa(lCHBQOWt Cataleg #1241 - Qlﬁpé@t #f1226032 (Inv1trogen

co BB RS G e, T S s 1o

# 134wm440tH?CLefN@@aL%bea$on&tmer L*agaﬂ qgrcebAwﬁ@ttﬁmhewﬁ&ﬁ 10ng/mL
such” as nucleic acid s, car o drates, etc.

TNF- tanﬁelé rsa$nen$mn83®{§r€'eﬁlearﬂ¢e m Ea22§cmu IdsBIND™ (Coming Inc., NY,

usa)gpllire ik keidtkER s Rehed UDs RRENRA kil Atsmp process; see

U.S. Fastit Nd/\/%%lpmsdyged 335t 06,900,i 20eEb0hab,000 tells/crrSinUFnl 8f media (n =
enz%lt -11 nk | nrunosor bant’ assa S (ELI SA) ,(al so
1p

3 per ¢en @)edng@q-lm\gtlva(gdy@é]pég 0,000 cells/cm” were used as a negative
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human exABM SC (Lot # MFG 05-15; at -43 popul ation
doubl i ngs) were thawed and re- suspended in Advanced

woDRMsMs6e8 BCOTM  Cat al og #12491-015, Lot # 12100345S2008/007488
(I'nvitrogen Corp.,Carlsbad, CA USA)) suppl enented

controY'I Q%%e#%%%ﬁg elg l{fgor 15 g ]?cﬁ?’o‘t tcg) %‘ steEPe tu end incubating it

for ~40SAInutesiihfa 207C hdat otk do&@vﬂlﬁg wafter (- éfﬁcﬁﬁt heat transfer) Cultures
suspensi ons were then seeded in T-225cn? CELLB

were plassdiing 37ne hunnglified Lt)gges ingubatqrd 4¥q Qos Q%%qulmcgd w1{\}/|1 nitrogen) for
ot

opro S5 R e 8 LR SIS do o romov

non- adl&reﬁﬂ)Odebﬂ@ 00 retdthed00 del lisdubatdr.i NO86ddy & celldceltra media was

conceniphigbesios el dipNBTEORE RIS B0 iepfitned Fifgo0is ittipore Corp.,
B111er1%9 OWLJ:56(}§§ PeT Wz&%ﬁ%§ iRRRHRs: Py, WediRentrators were

|nact|vate transferring an aliquot to a
centnﬁtged ifored & oiveutemat lhl@ub?at Cmgpelntrateﬂ onpem&ams {1@@s final eoncentration)

70C.heat b ont ai ci ent heat

were (fsfeiedg Slegs Py ByoviglsAgd sRuck -+ G EhlIE s 11 o

To detddnﬁfé%ﬂeﬂ@%l@b@ lcekt4iHo Q@rete’iﬁﬁ%mﬁﬁo@ﬁ@&ﬁﬁw the human ABM-SC in
nitrogen) for approximately 24 hours. Cultures were

these amentecuﬂwsmnmebgkﬁdnmmanmr@ah@ssaay (EblSAnweee performed on
day 3, d ay &I'ﬁgérﬁﬂﬁe %?B&lﬁoﬁéﬁjcelleEMEﬂg g oﬁe?nét{l‘rﬁatcgg&g@ %% d%sglmlzed above.
On th@EWBif@Ml\/hlﬂieHﬁtﬁﬁs Geid Ehafwegadndl'_dqhﬂﬂﬂatb@ itd Soom temperature before

%lpore Cor p. Billerica, 3‘@&
Foelysisrwas perferec tOoﬁ%tectB?NEﬂ, O Ub&?n tRE(GFNF-RI), soluble
I M t

TN TP D 1L et a1 OB a0 Recepror pha gconducted as

per mavarfacttreesisuctzss al kiteweremichasgdofvora [ R& Britystens; Emt @¥linneapolis,
g‘g Cuntil later use. 10 To determ ne the |evels of

MN, {32Dai n secret ed protei ns produced fromthe hunman

The ré¥als HerlRstrdtd 8R4 ﬁ%ﬁéﬁ%ll? YefeYhift Sleval§ oY Reretddk®dvenger receptors
I mmunosor bant assays (ELI SA) were perforned on day 3,

(eg. SIWRI:)camdemqpmrmtagpumm (eim medRAY [afe pmklucmdeby these adherent cultures

nts oIIec crlb d _abo
and 3} BERE B 80 o B coREhIQ Eed SRR Rt Biien S AhRSafile 21-23)
ImportR@) ﬂﬁﬁ@&ﬁtatalﬂoed&ﬁfr@fr@te tH&tethe Ebllsgl% ¥Sihe iAsmmatory milieu in
per orned to detect TNF-a, soluble F- Rl ( STNF- Rlz
whichs ey bare meceﬂNFFRr | eX@BIPAGF- fhllpyvmgl freatmegt gyjttpthe potent inflammatory
t e
oo RN (150 AL PR L8) S L1
(Figupa2Dh dﬁtefésﬁﬁgim 1R&Ebs%ssﬁ1ph$culthrﬁs thé, WvietsadINF-alphaMire significantly

USA) The resu|ts nstrate that th rapeutjcally
red“"?"e?"éz)&ﬁ?h 1@%?%%?6”5%23 s B\ Fdgiyer lsaeelgg‘e%\ne tLttéha TNF-alpha

itself @IN,: g%%er@@% ﬁe ERLP by FMHAIREABM-S] &7 fadtdrs B E Rcrete.

se adherent cultures 20 and that "t hese
It is Weélvﬁted)hshnd thet bathtsTOVH-BA aby sENFtRI icag boed énd neutrallze the biological

activi i gl o Butre 46 B et I DRl R OF HECE feceptor, as well

as TN‘FhﬁplianiHemte%lyrd@lhkécﬁéigxhlﬂcaﬂ‘ﬂ'y With ER®inéreSselih 6B deedi® density, it
exanpl e, follow ng treatment with the potent

is hkqlmhaamraABWSCc%wd rsd NENRI ang REINFtRd& apeebinding to and masking TNF-
toha Ift lSJ;!late secretion of sTNF-RII (Figure 22B) and
alphay hIl (siy §Eﬂ'e 23). Interestingly, in these sanple
cultures, the levels of TNF-al pha were significantly
25 reduced with each increase in cell seeding density
(Figure 21), suggesting that the TNF-al pha
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itself was sequestered in sonme way by either the
ABM SCs or factors that they secrete. It is well

woesssaiskshed that both sTNF-RI and sTNF-RI | caaTRisBéhs/ 007488
and neutralize the biological activity of TNF-al pha.

e
Of ther Seocl:ep? %%%%pt%? Léﬁ%gépqo alrﬁﬁé %Ils?{]m%% L{?fepégtrag eeltggﬁ e not seen in
culturése dioaehifg Jhéat-igevhtgd Wedlls mgh Seutistad e comparidohs between assay

seedi ng densjt it 30 is likely that the ABM SC
conditipnsiwesgd %‘an{b&ﬁﬂe YEXANPV Aar e bi nding to and

maski ng TNF- al pha in this assay system -83 WO

2008/ 156728 PCT/ US2008/ 007114&8% % 3he sol ubl e receptors

and receptor antagonists msasd’red det ect abl e Ievel S

colGeetpmests dttioh Asspy:c Egam ABAL S Etbio B b“bnta%one

coﬂﬂferﬁmlqne?b@ra@s@m H@utmwwwpms exppfidgthpeyond
18ppraxdmgtahr 35 populatienidenblingngre exposed tepitamstardastepinghictive
conditésidriwhen @ﬂnmpldatitmsrespandmd beyondzapnroximately 30i population
Vi tro whdoubdinigh apogxpoatd cmnenlexiead dstdoindyotide conditions

approxi mately 25 popul ati on doublings are exposed to
standard osteoi nductive 10 conditions or when cell

Methdd9P Yl ahiP ABMGTaRSIE 8 RBNRRE WERI2XddiB4ted 1003R11s/cm? in 6-well culture

popul ati on doublings are exposed to enhanced
dlshesoseemilrrg;l uCatalog # o036 i wiib MmoMcsemhmmlAwnSCeanBasal Medium

C d 100 cel |l s/ ™
s, Eonats GrdREs P Ban g SradtnrBet 5 b DS’ SiggleQuot Ki
(LonzB/E@ﬁﬂl%Ey#lﬂf 4P PN, B&%ﬁﬁeﬂ‘(@fﬂrﬁé@to @wa PB%m Cell Growth
Cat alS((f(aj}»{ PI- 32 suppl enmented wi th MSCGVTM gl eQuot
v4

Mediygn (M %) @@pmx@@awmfwmsyrspl@rerm|M8ﬁ&M pes changed to the

v AELEETyIh, SRR VL R P2 DR o

alone,wes MSGGHEY sappltigentad pricp rﬂnglrﬂLtresdimBmﬁﬁh o0k Noggm/Fc Chimer
Negati ve control wells were those re-fed with eith

(R&DyctsomvCatrleg BHE-NGY- VBetesirvieds Wﬁree‘fli*@?ﬁ wepted whh @Hb?rr@steogenesw

0 S g (
InducEFOIRINGS (TR LAREOCRIde, HTS02 L MEPIR, alpne (standard
osteoinddtive chhtfhno@tqf @jdh sgppdeméntelds mnhdngh’aﬁi racmnﬂm‘th nha@sz Noggin/Fc
al one

PT- 39 4 and #PT- 4120
ChimgyeBbneeth er.FoBd %féwaﬁpp@ﬂgsl]) C o751 bt euiged fp 2 humidified

CO, inAWafbe of 89T RhAFE e d RHUBEANAGEEMIFCeve N B Ha eﬁ?@”ﬁ@&(s After 14
ost eoi nductive conditions). Cultures were t

days, renltatesiwerd processddufardialdiens d@erainationc udiag dhe a&al@m@ biqaicolor kit
r.e- f.ed, wi I medi um e fo weeks.
(stantif; Gl Aol sH2500 ot BB lYert dalibing o P ey B ead at 550nm
using dSpestraMat Pmei’sﬁﬁmgpmwe@rcn um Li qui col or kit
(St anbi o, Catal og #0150- 250 as per manufacturer
ResuMSnsthmq es\:w ¢ sandsexhBM-p @era\tedsgemnfese@rphgl%# MCB109 were

S3 a er S
culturg g LA SEdBRRC O Bk of Rl enhanced
osteoiméucﬁive%bnduidnu r @IMinagiér the t monpho gero Nopgi) 00D ¥ eNoggin). Negative
onditions (O.Monly) qr under_ enh d
contra) GRUTeh ke USRI SR B ANBR FTEORBREGRA™) or MSCGM™
supplREFEDwitNYg5iMNAISEBM™NE 8RS,

ABM-SC at about 16 population doublings exhibited a calcium deposition increase of

approximately 6-fold when the OIM media was supplemented with Noggin (i.e., ABM-SC at
about 16 population doublings deposited ~5 micrograms calcium/well under OIM conditions

and ~30 micrograms/well under OIM + Noggin conditions). ABM-SC lost the capacity to
-84 -



10

15

20

25

30

35

control cultures were maintained in either growth
medi a al one (MSCGMTM) or MSCGMTM  suppl enented with

woNo@Rise728 VSCGMIM + Noggi n) . ABM SC at about 16cT/US2008/007488
popul ati on doubl i ngs exhi bited a cal ci um deposition

| 3 i I - f ol n_t
depos JISABR: Rocts S5 REALOERLS' ol 1 M A pncer sandrd
oM cﬁhdmbniﬁlompeﬂ diis oasuld bubévengd b@&ppplbmedtlnéwnhwammﬁxe exABM-
cal ci um vvel | _under. A M condi é\kgons

SC at gpeyiogt BARYIGHAN dihdiaes dempsie e@eﬁﬁceat?#dﬁlwaﬁs)mdeAéR%éondltwns
whereOesk Nanf §807488p6%§go§$t%{ée)%?agﬁ§i§¥%@\%ﬁls upder OIM + Noggin
condittmisEi Um doatrastd beywodt atohit 3Oppdpa dtion dkmbﬂiln'gmgsguraﬂelbout 35 and 43

o Bl RIS g Rt (e SO B o
the coﬁ&h@f?@t‘égteg SRR &t ddancaubivigs deposited no

det ect abl e cal cium under O M'conditions whereas these
sanme cells deposited -5 mcrograns cal ciumwell under
O M+ Noggin 5 conditionsExamplebht rast, beyond about
30 popul ation doublings (e.g., at about 35 and 43

popul at i oNExghpesRidGIL- ﬁ&t%ykoscmdhghmatanqmm and

det ectabl e | eygli® yihdidl protéin MLE8BAY Yy ABMILE
conditions tested (standard or enhanced M. Exanple

Metho%z'z ]%QEQEWS%@ Rvgh?(%lr f&%’de Eln&e?gcfn% a%rfgg %gﬁ%g?/b]gél)ﬁ dl)ﬁ@ﬁngs (lot #

P17- T%lhbﬂﬁweﬂmed\ﬁhd SededircAF G@oWﬂﬂﬁb@Oﬁﬁst@bMenﬁbﬂ with Brefeldin
cell popul ation doublings. (ot #._ 15 P17-T2S1F1-

A at 3 gpigrogramsén Lo sandgplgegd, inag: ugp@ﬁeﬁ %d_}%ncubator) at 37°C for 24
S

ours CARUBIEDNG s Bt Bl LS QBRI s

and pieparehblfos flo8uldytmmasiry; edd pemePALTAGN FﬂXn&veREKM@nstdim'ng protocol

(cALERE S OR AT, DERR bR o R el atitomia, USA).
Cells WERMthihe® WaihNéifer IFI’PC%QJu afe@MINE dnABERARAR- Eﬁec%ﬂ& Antagonist
part of Inwtr;g Carlsbad, California

(IL-1RA; ﬁlosgemr Eataleg #eld WItSh clsine HRMIE Y antétonrsly egat ot unfabeled rabbit

ani 18 Sk PRy 5 ERES B RcORl BE N Ao PR ac a 1110

dilutidhe 8bthOfor 4B IniBelee @t ool kdmpe’ﬂiiﬁte' | RITEBraBbit FITQ-1R5)EE ot anti-rabbit
(I L- 18BP; Epitonics, Catal og 1893-1, cl one EP1088Y)
r

antibogy wasithem usedi| foudatest thebgt,-ﬂ SBB; laoyps maiched gpnirelspyere included as a
QBEF bit FITC- | abel ed goat anti-rabbit

negatl'i]gt ogggéam%‘hgﬁl fjesed to detect the IL-1813P. [|sotype

Resultﬁﬂﬁ-himmh @MM@SG ewpress basal ledelsl oA H -a re@ptoregtugonigt (IL-lRA- Figure

ont rol eckman Coul t exAB

24A) g DU 8L BEGTE ueieth G EBE Sﬁg%'é'ﬁt EA T5oih S absence of an
mﬂan{rﬁ;{to%aﬂ@jﬁra@ hand | L-18 binding protein
(I'L-18BP; Figure 24B) even in the absence of an

i nfl ammat ory signal such &xamiple 48 pha. Exanpl e 18
Human ABM-SC reduce expression of TNF-alpha and IL-13
while simultaneously increasing expression of IL-2
Methods: Human peripheral blood mononuclear cells (PBMC) were co-cultured in RPMI-
1640 containing 5% Human Sera Albumin, 10mM HEPES, 2mM glutamine, 0.05 mM 2-
mercaptoethanol, 100U/mL penicillin, and 100microg/mL streptomycin, in a 24 well plate with

either 1) Mitomycin-C treated PBMC from same donor (Responder + Self) or 2) Mitomycin-C
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30 Human ABM SC reduce expression of TNF-al pha and
IL-13 while sinultaneously increasing expression of

wolbesasdghods: Human peri pheral bl ood nononuclpegiuse@slosr48s
(PBMC) were co-cultured in RPM - 1640 containing 5%

treatedz_lkS ?g:ﬁg%do‘%rgﬂ}n‘h g’rl]fo %rgﬁq\%gﬁ? eg&%rfh %tﬁﬁ%lgﬁ)a) OPB%/I(E“\ﬁom each

sourcel Ve esablﬁ)géemed it mpmSoalyszwau iFor @adconditionp bﬁh\&ey\/ivdei’e supplemented
either 1) Mtonycin-C treated PBMC from sane

with qrpgithop dwman ABM-SCopt 2 seqding dppsity. of 40,890 \gagls/well Cultures were

mamt%ﬁ)&is rﬂ?&z%?dﬁf;&/ é“ﬁz@@?/ 1 %%%ﬁ)% att378@at féfi o Qegdn\ﬂﬁ?on the media.
rom a rent donof esponder + Stinul at or

Condifiomath el bultige isupernaants waxehcdmtbddami adlyZbdSfor the presence of the

cells/well..For, e L tures
varioug uﬁﬁ?é’ﬁ%t“é’d‘g fhet %ﬁ%ﬁaﬁ%{%ﬁ%ﬁuﬁﬁe’am%c g]ler%? Protein Research
ProduSt§ S etBo 4S8Rk Wleﬁflﬁé%cpoﬁo&&i)ll &%‘Fl StatiStlal Hﬁzﬁ?sﬁ"@ﬁ? erformed by

maintained in a humdifled 5% i ncubat or
one-way &NGV Adawalysis ofv:aananh@ media. 5 Condi ti oned cel |

u per nat ant.s r | | ec ed zed r.
e CHE SRS SSRGS PR O s LSRR R i o marked
1ncrea§£ﬁ=R@i’éLle%f§ ¢ PNexalgtes avd (P18l @§ delﬂ’& Pele §t@érf6f" a mixed PBMC

Products, Therno Fisher Scientific Inc. ockford

reactiqry. thn&haléqnlgéelwlﬁh@ry@ ABMSG é\omrvma &?Oﬁx/IL bhenMWF -alpha were

&gmffA‘Wéa&lg{égl (E%\%Oqil-)eey'%rg%%&%e&it @ - VBJSJCC {rﬁéléiéldqhg aPeutlcally to

treat chré¥i¢ kethmrhftotyndiseniees bin gtalﬁ&rdjﬁﬁehSDyOfedi[&iﬁg dbgh@rasetlim levels of
IL-13, as would be expected for _a m xed PBMC
inflammateryinasiiatowse Wee HHENESERA Biand Guman ABM SC, however,
t L I
Notak 2l o A0 el BB 17 O AP RA ko Bfers + e
and dllogemgie uRespdridgrst &= Stirealators)r amxed [ Piermﬂmrqs (P< 0.001) while

51mu1tglgeqs ohlﬁr &e ré@[&?éssgﬁgafﬁﬁw&aﬁ%{(fon 0 ¢ Stgjsfsgés%ll Fla@;eﬁaés somewhat

parad@él glren @infporthrcdNot ARD Yn %Mt% T E‘é‘i}‘%i%ﬁf&ht%&ﬁE&:@ntly it has been
expression of IL-2 in bot h aut ol ogous (Responders +

showrSan fjice dhat distuptien edfctheREs B omlbwgy +e®its ol bmp’r@)d hymrerglasia and
PBNMC, cul.t ur.

autoim bR BERIE B T Frich oeecSiTE ol FEa ol ghysiologica role of

IL-2 REPESY fo IiMTEWrateguRe, adthét GBAn @hﬁﬁﬁettecdurrmpbmg e(Néison "IL-2,
IL-2 in l|orom)t| ng T cell proliferation, recen

Regulptary beeshls %}Womeﬁaﬁc ' deun fawuaels %tﬁ%ﬁ-%ﬁ%t(ﬂ@o& Additionally, it
. \Y t
is nowW Q{ng% mr%l%lle br%t ﬁ@zﬁ%p PcyrR d‘%‘ ?ezlf gor%%glqcezgﬁ sug?ressmg T cell
resporisbaiin vine aﬂ&]tlmt th)ehmbh)dm)gn b3yl whloh ehlefoccdrls-1s')_tlﬂ‘alyg}b&1ete&pansmn and
[ imt at her t han_enhance T ce
matur?tégﬂp%ﬁgé@?&é?i offeulaigryst ce gl it @Fgﬁ?wecewrtgmp@w& that ABM-S5C
couldi%l EhpidyEd the}%tlcilly'%'%ducgﬂ"? ce§%§l%r§1%§%)( gf?i%étly supporting the
Additionally, 't now known L-2 i's
manumomwfélétegﬁhtorppdﬁmt&umhstm fnduo:tcbmramgelabynelﬁﬁpﬂe35| ng T
cell responses in vivo and that the nechani sm by
which this occurs is through the expansion and 25
mat urati on of CD4+/ CD25+ peauiaé poy T cells. It is,
therefore, contenplated that ABM SC could be enpl oyed
t HHnERaABYRSCyinhibit mitggen-mduded pevipberal ddodd/mononuclear cell
indirectly supporting thepralfienatimni on of T regul atory
cells through the induced up-regulation of IL-2.
Methods: Human adult bone-marrow derived somatic cells (ABM-SC) were cultured in vitro

for 96 hours in a humidified incubator under 5% CO; then passaged onto 96-well round bottom

- 86 -



10

15

20

25

30

35

Exanpl e 19 30 Human ABM SC i nhi bit m togen-i nduced
peri pheral bl ood nononuclear cell proliferation

woMBigned®es Human adult bone-nmarrow deri ved songtirauseaisiosr4ss
(ABMSC) were cultured in vitro for 96 hours in a

plates ggm 1'1{65&%%(}%8*39? t) agga %gé%lgw If%@?[;%)on? slgt%qgeddlg ?IIIQCLONETM
Humai?@&'ﬁlblﬁaﬁ(lﬁé&ﬁﬁéﬁ&luclﬂaﬁbal‘s (@BMCY @efecdill thddd @meﬂéepaﬁa,téls)at 250,000
viable cells/nL in RPM - cgggl ete nmedia

cells/mlumePBErqomré@tﬁvne@lva@eawm WePedrote RE 8@¢MCW@ to about 19

popul i lt&{g@%g@i e nedi a, aiﬁt%uﬁhrﬁél\ﬁsgg)(%ot S k&%@g%of{ Iaoubhngs) To

stimulateub PBNCur q:doliferaabnut Aturegsopweat i oimodwolatedi ngajh or2.5microg/mL

PhyUOLSTIBEEHERY (HTSCHERIFal g B oIS lorcalihe ells were pulsed with

I r
Thymfc‘lh%ye: %gg nl\Qﬁ%f Q{f&gg ﬂhfesi n%mg%%/vggm)c Co@gghmwe{e harvested at 72 hours

using hbUtesmastercharvestes onmlhs ﬁ/lmrse Iﬁlﬂtlese;derwretdd in Ommﬁlter platers using an

NXT E iy fcanlh coner, i dreserapyingl o Sr4 Mot frigpuded as a

positiViREN Rl N (HUM#D SledhShyrhhll &ed- cdlis! WeeSobMihEed RA Gatbrex Research
Ommfilter platers using an NXT TopCount

B10pr<8b1|cm npwaawiad luohnn@r Grauphid, lBasel Shiitratland) e ritatestical analysis was
Iude 03| ive control. (Human
perf"rfv‘&n%%g’xgﬁ%aﬁy em’c %1%3‘% ré’ A6t ned from Canbr ex

ResultReMChndlﬁleGRfrOHféﬁdtﬁ)n mmlgﬁmﬁemtgyreuacwaw&m Ulallehpéll with either
Switzerland). Stat | stl cal anal%& S

lot of I@&Mm kg/ Q)]r)e-*gﬁ/ﬁy igre/A .( ﬁt%pqlgr@@C) were included

as a [nguce n\tArE %E?Fgﬁ%e 94t t ﬁrﬂbﬁfg §t 8% nf)&éﬁf@%ﬁt‘()éen-mduced

proliferatihr06fl }he tBtad PBM@Lprepa’iﬁtlodyﬂmG Iﬂmylmbre‘smmm afeABM-SWUSQ) this assay

re included 5 as a.positiv ntrol.. These dat
systen fogsaiaf indhse RS of Vagious es1h ﬂfcb@OPulml%sg%ﬁlm%eréaaranon (g,

I al PBMC preparation, but that
monod%% %{agis‘g’tﬁzggégﬁk%ﬁ&gé‘%? nthis agsas system does not

[ nduce proliferation of various cell subpopul ations

REFE F the preparation (e.g., nonocytes,

an cyt es, |ynophocytes). 20 REFERENCES Cory et
CAtY et al., MWiriiR @ythtdid 0b101if& derived Rathdemiy¥ strowitubestredpoad to
leﬁk%h{lQ-Yﬂ}ﬁM f%&&p&?@nb]?ole i ﬁ%t@rlédkhﬁ bl"t @w c;fra&;hoz)pﬁer 2

rieukin 3,
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Rozoklein fid| BorbkuStor O uhédiodalldQtiflinc 2888an mhleb®fromal kelPlines
inﬁﬁﬁt&hii‘écg(lg tranddatfich wah @heﬁﬁlrﬁ;{&/\%ﬁh@ﬁld}na’ Pighs Eé/Emg@Qés-," Blood.

85 é%ggﬁ? @§§) (2004). -87 008/156328
/ US2008/ 007488 Quesenberry et al., "Studies on the

Shae gtit/at"Edfectosf detimmppdionsglebin emxpssidiemeugified t@magepyshroid
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2008/ 156728 PCT/ US2008/ 007488 dC ainms: 1. A nethod of
adm ni stering a therapeutically useful anmount of a

bi ol ogi cal conposition or conpositions to an organ,
ti ssue, or subject, conprising admnistering to said
organ, tissue, 5 or subject an isolated popul ati on of
bone marrow derived self-renew ng col ony-form ng
somatic cells (CFSC), wherein said CF-SC do not have
mul tipotent differentiation capacity, wherein said
CF- SC have a nornal karyotype, wherein said CF-SC are
non-i mmortalized, wherein said CF-SC express CD13,
CD44, CD49c, CD90, HLA dass-1 and (3 (beta) 2-

M crogl obul i n, and wherein said CF-SC do not express
CD 10, CD34, CD45, CD62L, or 10 CD106. 2. A nethod of
adm nistering a therapeutically useful anmount of a

bi ol ogi cal conposition or conpositions to an organ,
ti ssue, or subject, conprising: (a) isolating the

bi ol ogi cal conposition or conpositions produced by an
i sol ated popul ation 15 of bone marrow derived

sel f-renew ng colony form ng somatic cells (CF-SC)
and,
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(b) adm ni stering said biological conposition or
conpositions to said organ, tissue, or subject,
wowheyBsnssai d CF- SC do not have multipotent  pcr/US2008/007488

differentiation capacity, wherein said CF-SC have a

normal karyotype, wherein said CF-SC are

non-immortalized, wherein said CF SC express 20 CD13,
ClaimsP44, CD49c, CD90 HLA C ass-1 and (3 (beta)

2-M croglobul and wherein said

L. efgneibed ehadmnisianng eihesaperitelly ussfu(fFe@f@et O3 iglqgiah sgmposition
g h [

o crfotlf 1 54 SHAPURHIWY AREAL SRS 51 A, o

or subyjestsam,isalated uﬂmmxkzmonc ofrphoms i mgrraetrdemvsd eieifﬂgn¢\m1ngac¢iony-forrn1ng

somatfy A (CFrTh StbeeiaR s LG S SRR Vo™ BBGHG PLfSHFHGHon capacity,
wherefif gﬁ&'@F Sl havel Prionthl kifyBtypeNwhiteth ChidSCr&T ARt n&?—‘i&ﬁmortahzed

mul ti potent differentiation capacity, wherein sa
where@Fs8@ GEASE axpmssré]DlBaWQ p€D4%he€PoA, $HiIAl @Essmaadd?) (beta) 2-

i zed, erein said - €. obt ai ne
waosf%gﬁi"bo ﬁﬁlﬁfe&we@ &Fe%@ oRPY F’él?rﬁiicgﬁ%i mat@%g Epear, or
cDplogone marrow cel ls under a | ow oxygen condition such

that said bone nmarrow 30 cells when all owed to adhere

to a tissue culture-treated surface produce adherent

cql on farm ng .units;, and, ..ii assaging. cells,in ..
2. SR %%on P e Reig & isPinicdily, RERIAMaM &3 bRuddleq gpmposicion
or corfigRidnk @an orp8f, HMELS AP BHEE/AnRGTAEIS2008/ 007488 4. A

nmet hod of adm nistering a therapeutically useful
(apisplgtng Bre taolbg@pb@nmsnm@gmpaﬁonfopméwm\ds’ anj igplated gpopulation
orMBaf M-S SerSin i Sty RO Shlic LAl s om.
(bproshirdsteriiny said lblslnigaiaedomppsihaﬁIdill’boanosbmi’lé to said organ, tissue, or
marrow derived sel f-renewi ng col ony form ng sonatic
SUBFhs (CF-SC); and, 5 (b) administering said
where] O o6 PR oA ANERR AN SphuP St 808 e
a norrmlll karpaypes twitiréih sp@n€CF &80 ore mapmonostalizsiewbeninssdidl CF-SC express

CD 1A s FERY, Firy CORET AR Bthatagse Ricraeigbilyn andnubercin said
cr-s¢ BORLPAY %Wﬂ@ﬂvdwsm ePBRLI 51 AG10d0 1) I ncubal ing

one na row cel 's under a’l'ow oxygen condition such
that said bone marrow cells when allowed to adhere to

3. 2 &t 1'61% 08 pg g%ﬁ{js?tﬁlalg; g Eﬁeg?%%{léﬁﬁ’ lﬁgég uee a%tgf {ugpqgﬁcal composition
or corﬁﬁés‘ijn(ﬁﬂ hE 8 rd)gga(ho LiSd¥, Inoidﬁé&ﬂ déripriint adnﬁ}‘ﬁsfe%lng t§ e&idi d¥gan, tissue,

densities. A et hod” of preventing tissue damage
or subjectofn rigplatedi n@)ulatroelapf rpneomappwrdsriveg selfergaeneingt ¢aany-forming

somat%)cr cegﬁr@eggi) A\ Seg?em fTIS% rﬁig nog Bnia n 2 ﬁé)lgg t gloflfegﬁnt&tlon capacity,

wherelﬂﬁﬁﬁd RSO Wateh hﬁﬂﬂal&@ﬁo’t\l\ﬂﬁm NMefdn GQH@WSC%@h%nﬁﬁiohﬁhzed and
somatic cells rein said CF-SC do not have

wherei $aid 65t ¥n @recnbrtqn@wawmahqné ALY S9PS RPN s ai d

i) incubating bone marrow cells under a low oxygen condition such that said bone marrow

cells when allowed to adhere to a tissue culture-treated surface produce adherent colony
forming units; and,

i1) passaging cells in said adherent colony forming units at low cell seeding densities.
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CF- SC have a nornmal karyotype, wherein said CF-SC are
non-i mmortalized, wherein said CF 20 SC express CD13,

woGk¥khsefop49c, CD90, HLA G ass-1 and (3 (beta) pcr/us2008/007488
2 M crogl obulin, and vvher ein said CF SC do not

4. F}ﬁ&g&i ?Pp%fg{?é I % ut?gﬁlﬁlausgﬂlg ?.I(ng&t?ogfp a@lold%lca] composition

or conipogitions ¢ arD6rgpii,aiveii, bgsubjﬁgedm’i;ﬂ'tshrg] of darraged ti ssue

in an organ, tissue, or subject, conprisin

(@) isepting thy btlﬂegls?lcﬂoafgwélé!on@é RPBBPLiNERS RIPd ‘E@%ﬁ’@!s%ntlﬁ?:lﬁ@d population

ofBBH@hh‘aﬁg d'sél?#éﬁe@xﬁfn }afdrfh mdtRREls (CE-SC); and,
Rr T oW der | ve rene ng ‘col on ormng sonati

(b elihmigtSngSE)id Hokbgicab romgositioms toe rdongposidiods o chmlgbxgah, tissue, or
'g)on'positi on or conpositions to said organ, tissue, or

ect wherein said CF SC do not have mnul ti potent

wherefli dal €CRINE 86 horha2 I%ﬁhbd&ent%ﬁ”ér%hﬁatﬁﬁk‘ §dityowhBAY e said CF-SC have
a normal karyotype, wherein said Cpare

a norma] rkaryntype, atheran sadHer-SGharsaion- lcm@@lmé,r aslswh@emgsaid CF-SC are
ass-1 and (3 (beta)

obtaing? {31, G SHAIFSH OY SI6R QPP AR RS a0 G- SC do’ not
i) Bxib2mns YoRe Harrdwdds ddba 16107 :gentdon@itioh(ach 118 sM@ bone marrow
2008/ 156728 PCT/ US2008/ 007488 7. A net hod of
cells sdhentallayed ite adberg dadglissue culturedpratad; swgface peeduicagdherent colony
. regeneration of danmged tissue in an organ,
foﬁlgg% tglg@'lrnd*subj ect, conprising admnistering to said
iippagedping cdBUR said adlserajltemlongrrfonﬁmg ahtsl aplopudelitseeding densities.
bone marrow derived sel f-renew ng col ony- formng
cells somatic cells (CFSC), wherein said CF-SC do not
hav IJ70h & [ N [ :
S AP bR i BaheRt (Raof ARBALhY (RHHE, B promoting
regenaxatgon nHdamagaol tisshe,zeunprasg ademasterisgtal aﬁ:lérm arssue, or subject an

isolatq%gﬁ%ﬁggf o g%ornvg%%\é\e’f(f {eltfmag\yln& %ﬂ}g ce?lls somatic cells

(CF- SQ? n\Qhér’eBlnsaf?d‘@F Shalo S HhvE MBI PRER O TefeRlihFor\BfAcity, wherein said
to adhere to a tissue culture-treated surface

CF-8G¢ h@ﬁmeom &reatypeoivbergin seid €6rSE atp nowr- ltrmnomltz,ed; Wherein said CF-

SC ReS339h1S £BY! Sgpﬁg 2ERBING ek BN B Felh IniBlagobuin, and

whereRl QYEOFLIW db hacdpr&3 AR, ©D3Af ChaBaC P, orlCB8bé.NY, OF
pronoting regeneration of darraged tissue in an organ,

ti ssue, or subject, conprising: 15 (a) i solating the

6. Iblégl oiqfé Oda logpa n‘gfn?tl t I 1(r§]?u%£J nﬁgésdrrg%(f Jepa {r}ggu?r%gjtirpé: & promoting

regen@@ﬂlcfrr deHﬁﬁ—‘rVﬂgB@ tigsle @A Yin bafaR] NGuswIBUbectt edhpriifd- SC) ;
m nj stering, said biological conposition or
(a)cléﬂlaagg thedhgloglsals@m%ﬁ@awr compasiBongrodugedjbyan isolated population

t
of§0FF BeBobPAch ST soE RN IRAF chinld RV ogls (RSOt
(bp administbrik@syidt yipgiosheomipositian ér @eniposaioas to said organ, tissue, or

on-imortalized, and wherein said CF-SC are obtained
Sup}ein bone marrow by steps conprising:

wherein said CF-SC do not have multipotent differentiation capacity, wherein said CF-SC have

a normal karyotype, wherein said CF-SC are non-immortalized, wherein said CF-SC express
CD13, CD44, CD49c, CD90, HLA Class-1 and B (beta) 2-Microglobulin, and wherein said
CF-SC do not express CD10, CD34, CD45, CD62L, or CD106.
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i) incubating bone marrow cells under a | ow oxygen
condition such that said bone marrow cells when

wo2béisethst 0 adhere to a tissue cul ture-treat e@cgurshaR®o7488
produce adherent colony formng units; and, 25 ii)

1. PROTE bt Ry B BB o5 BB TPAREL  romin

regenedétionesfUiahiaged tifduaiiah oian, tissue e, subject ubpHsiig admmlstermg to said
activity in a organ, tissue, or subj ect, conprising
Organ, {1§116 {08 SBRIPGT AN léo@fe?idd”@%lljl&ﬁn of beng, marrgv-deiiyjed ¢¢lfgpnewing colony-
e p _ b r rdeve
formi® oAt St el oS PG g [ SR c&’%e qtghave multipotent
differen@RtiGCYapadify, wieren laiﬂa(IE}SCFhaSé:admrmaitkahmtﬁ)a;ere'rqimtzédlCF-SC are
o 0, B K-SR B, Bor B R by stps
compﬁé%%l mmortal i zed, wherein said CF-SC express CD13,
4, CD49c, CDQ0O, HLA dass-1 and (3 (beta)
1) inctvbatingdiood ma'm),w aﬁtii witder eilow ajygen @RIBOndGochdiat said bone marrow

ress.CD 4, CD45 2L, or CD 106. -91
coff} BigP 30578 Be-7TREs yo 8 b SRS T gEE BrodPe dfhsrgnt colony
fofhink @Al4§IaRg, | nfl anmation, inmmune, or autoi mmne
activity in an organ, tissue, or subject, conprising:
ii) paysapingicalls ingsaichadhisrent eefiony lforamgm@m at dow eell seeding densities.
conposi tions produced by an isol ated population 5 of
bone marrow derived self-renewi ng col ony formng
8.  sAmMaidilod @l prevédtingClissi@ndamaly @dof nepdifing,NGrestiig] or promoting
blologlcal conposi.tion or conpositions to said organ,
regengratioyn @f dagiaged {ip5ugdR an QFEREliFHUS AT GUIECSCOTARIISNRE: have
ORI ot LR 3 53008} iR il oputin
ofbone marmowtddriveéd delf-ndremeng calanyl fdthmiB omxaicesHs (AB-SCRLad,

SR 1 a3t oS gid organ, e, o

subpelf ess CD10, CD34, CD45, CD62L, or CD106. 11. A
met hod of treating or reducing inflammtion, inmune,
wheregr saadiCH+SGrdo aod(avevmulypd)tnntaﬁffemngamn dapagitye wherein said CF-SC have

t t i d .
a norigickeforyngs SR P S0Pk iy OB RoR R pinyih CF-SC are
obtalrﬁaﬁroﬁy\b&ﬁrma&e@bvﬁ |sf%§661ﬁmﬁhﬁﬁ gcolony-formng cells
somatic cells erein said CF-SC do not have

1) menbatpgthone H@ﬁl’fq"é ﬁ@liﬁ unger ahow QFHEI ondigisarserk thpgiseid bone marrow

coff Hen Mt B0 MHAIR! o/ HUAL VAR KN BBl Brddiie S GaRLEnt colony

non- i erein sai al ne
fofmmgunigendpr r ow by steps conprising: i) incubating
bone marrow cells _under a ng oxygen c ndi tjion such

i) PAE 2 D2 TRt colgny drTungHeS 1P Gkl Seed mcirasidies.
to a tissue culture-treated surface produce adherent
colony formng units; and, ii) passaging cells in
9. sai dAmﬁulmtbuﬁtraaﬁhgnyre‘dtucimigrigﬂamimﬁoxatimlrmwecmi dutsigsulinegctivity in
ensities nmet.hod, of .treat r reducin . .
a oreafi S S FARMRTERING SIS B e R LR e, fr sybjegsan isolated
popul MdIBSY bohk St Row-8érivedNe AtenewidBRblohlyT8rming cells somatic cells (CF-SC),
wherein said CF-SC do not have multipotent differentiation capacity, wherein said CF-SC have
a normal karyotype, wherein said CF-SC are non-immortalized, wherein said CF-SC express
CD13, CD44, CD49c, CD90, HLA Class-1 and B (beta) 2-Microglobulin, and wherein said

CF-SC do not express CD10, CD34, CD45, CD62L, or CD106.
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(a) isolating the biological conposition or
conposi tions produced by an isol ated popul ati on of

wobousasems r ow- deri ved sel f-renewi ng col ony for gcnas2008/007488
somatic cells (CF-SC); and, (b) admi nistering said
bi ol ogi cal conposition or conpositions to said organ,
tissue, or subject, 30 wherein said CF-SC do not have

10. Al hithod ontrestirdd @reaidiag irfineAnas, inimunbasreiufvi@ge activity in an
CF- SC have a normal karyotype, wherein said CFSC are
organ,{i§us, RF Bt eqti OEIPrisHigd wherein said CF-SC are obt ai ned

SRS PR BaTER A EERP} Sl prolicel Sy an sotated poputation

of van¢ marroel-desived delf-renehing colpge foranmglsdmaiic ceils (CFA3&Y); and,
sai d. hone marrow  cel|s when allowed to. adhere to a .
(b} pdwinistering spid-Riplogicat COmPPSItian OF SAMROSIIPRR (1@ TR1d; BegRy tissue, or
Sug%hm ng units; and, ii) passaging cells in said
adhérent colony formng units at |ow cell seeding
wherettesasd CFeRC do Botligive Tindtipetthtodi ffefentiatyororapacify, eiharems said CF-SC have

2,..5, 6, 9, .or.l10,. rein said CF-SC fyrther. expr
a norgiokiyotimge avARGFIE Shidear S B B FRBRRA e g Bisin A8 CTESC express
CD13¢ @5d4S UD'@C,OUD%? HER ElassD) aftdPPBbetal @-WhicrbBobtiln, &l Arein said
166; and, e) telomerase and, wherein said CF SC
CF-S€ do mbeexpdess 10821 0p Ch3ds €Daie COO2hporeChibdecul es sel ect ed
fromthe group consisting of: 15 f) CDllc; g¢g) CD 14;
h) CD33; i) CD62P; j) CD80; 20 k) STRO1; 1)
11.  HAAmERE f kdeating®dr 1@@4(7@% ifarPAMiord 'i'x%mu?@) oxpﬁlloim%@r%;activity in an

The nmet hod of any one of clains 3, , 8, 11 or ,

organyigstie of syhjeqt, composing @dministering to said organ, tissue, or subject an isolated
population of bone marrow-derived self-renewing colony-forming cells somatic cells (CF-SC),
wherein said CF-SC do not have multipotent differentiation capacity, wherein said CF-SC have
a normal karyotype, wherein said CF-SC are non-immortalized, and wherein said CF-SC are
obtained from bone marrow by steps comprising:
i) incubating bone marrow cells under a low oxygen condition such that said bone marrow
cells when allowed to adhere to a tissue culture-treated surface produce adherent colony
forming units; and,

i1) passaging cells in said adherent colony forming units at low cell seeding densities.

12. A method of treating or reducing inflammation, immune, or autoimmune activity in a
organ, tissue, or subject, comprising:
(a) isolating the biological composition or compositions produced by an isolated population
of bone marrow-derived self-renewing colony forming somatic cells (CF-SC); and,
(b) administering said biological composition or compositions to said organ, tissue, or
subject,
wherein said CF-SC do not have multipotent differentiation capacity, wherein said CF-SC have
a normal karyotype, wherein said CF-SC are non-immortalized, and wherein said CF-SC are

obtained from bone marrow by steps comprising:
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condition is about 5% oxygen. 15. The net hod of any
one of clains 3, 4, 7, 8, 11 or 12, wherein said | ow

wooKwaBe72830 condition is selected fromthe gregpus2008/007488
consisting of : a) less than about 20% oxygen; b) |less
1228 t
bR RO 1 S5 BRAH sdLEWBg marrv

cell@%helx wilewed td adhert weentishe dhiltwrettteatedd axfage produge adherent colony
bet ween about 3 to 6% oxygen; h) between about 4 to 6%
forgnipgunits;apd, i) between about 4 to 5% oxygen. 40 -93

B e

cell seeding density is |ess than about 200

cel]ls/c 7. The t od opne o
13. 'ﬂl% meiliodopg' Y RAHeS l%r@ade gz@, | PT i% ﬁﬂ‘&ln gald ACF SC further
expresg %ﬁé bf' orSmbfRales BABcBP Hdn thE %rcﬁﬁ)l doBkigfi¥s ofi8. The
of any one of clains 3, 7, 8, 11 or 12,
VWKEEB% said |l ow cell seeding denS|ty is less than
abpdb59%90 cells/cn2. 10 19. The nethod of any one of
cteCbs48, 4, 7, 8, 11 or 12, wherein said | ow cell
sgpgbmg6gggnsity is |l ess than about 30 cells/cnR2. 20.
eﬁgkggg of any one of claims 3, 4, 7, 8, 11 or 12,

and, u%i‘t‘% d%ﬁ" §cith & Yo' no? gg%%%nf‘é??m?d ¥ndle§; e%'s@fé&t%ﬂ from the group

e group conS|st| ess t an a
cmmmﬁﬁ@ﬁfcells/cnﬂ b) | ess than about 1000 cells/cn®;
anQR c) |less than about 500 cells/cn2. 21. The net hod
one of claims 1 to 20, wherein lack of said
%atent 20 differentiation capacity conprises the
|hh@D Bty of said CF-SCto differentiate into
obtdd@R,es. 22. The nethod of any one of clains 1 to
2)),C8terein | ack of said nultipotent differentiation
CRPSTROyl;conprises the inability of said CF-SC to
dgggg@ﬂj@ﬁﬁﬂctable | evel s of calciumfollow ng
thgadpest of said CF-SC under osteoinductive
c 3 LARS. 25 23. The nmethod of claim22, wherein
S j ﬁreatnent conpri ses exposure of said CF-SC to

14. The method of any one of claims 3, 4, 7, 8, 11 or 12, wherein said low oxygen

condition is about 5% oxygen.

15. The method of any one of claims 3, 4, 7, 8, 11 or 12, wherein said low oxygen
condition is selected from the group consisting of:

a) less than about 20% oxygen;

b) less than about 15% oxygen;

c) less than about 10% oxygen;

d) less than about 5% oxygen;

e) between about 1 to 10% oxygen;

f) between about 2 to 7% oxygen;

g) between about 3 to 6% oxygen,;

h) between about 4 to 6% oxygen; and,
1) between about 4 to 5% oxygen.
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medi a contai ni ng one or nore conmponents selected from
the group consisting of: a) dexanethasone; b)

wos6Riseake; and, 30 c) beta glycerophosphate. pé4/ustiigioor4ss
met hod of claim 23, wherein said treatnment further

co [ e RN - 0, 7 .
16 BT SR 000 b0 RO R L T R Y £ WS Jow cell seeding
density tsde@dhamitene 200 teliskerot sai d nul ti pot ent
differentiation capacity conprises the inability of
said CF-SC to differentiate into chondrocytes. 5 26.
17. ThendTRictR & ad¥nL8EcRImEBaUE, & 1100202, WRGER! &id 3 cell seeding
of said multipotent differentiation capacity
densi¢pispessshan atoat 10Abels/any’. of said CF-SC to differentiate
i nto adi pocytes. 27. The nethod of any one of clains
1 to 20, wherein said CF SC have uni potent
18. di ThehRrodadf 41y GRPALEhins 304.28. 8, TEoiMeL NORerein RNV 1¢WRell seeding
of claims 1 to 27, wheyein sai d CF-SC have substantia
densityjsdessithan ghout S@celly@newal . 29. The nethod of any of
claims 1 to 28, wherein said CFSC nai ntain an
approximately 15 constant popul ati on doubling rate
19. t Hflﬁa.lgietl?idl d¢fl a)iyeoﬂd’l?ﬁlblh'fr@s 3eh) 7,C825ﬂl91| bﬂ\;lmgﬁ,.wﬁﬁein'rﬁgi low cell seeding
et hod of any one of clainms 1 to , erein sa
densigyisdesshan ghout %%?I}S&WJC stem cells, henatopoietic
stemcells, nesenchymal stemcells, nultipotent adult
progenitor cells (MAPCs), nultipotent adult stem
20. ceThesmeMasQs)anyoond obcloimsadt 4, 7,28) 131lor Thewhertinadidiow cell seeding

any one qf clginms 1 to 30, erein said bone marrow is
dens’%ﬁfvﬁfﬁ{éﬁtﬁﬁém rBRP EPSISHAE Ofvet hod of any one of
clgi Mss Ihan@bdds 2300%esBm3ai d cel | popul ation has

UNKe e RRinAboRt] JUAHRAL/CAP; ARPU! ati on doubl i ngs
seé e‘fésgghafnra%HPttm &qlgmﬁcon& sting of: a) at | east
about ation dou

popu lings; b) at |east about 20

popul ati on doublings; «c¢) at |east about 25 popul ation
21. doTHY intgBod of) ay dreast dhigist 136 DUPUWAEERN 14RUBKT 388 multipotent
... 30 e) at |east about 35 paopulation doublings; f) at
differegfiaffongapagityRPnyyises thej lawlﬁwm spidgQF-S§) toglifferentiate inge @steocytes.

45 popul ati on doublings; and, h) at |east about 50

popul ati on doubl i ngs.
22.  The method of any one of claims 1 to 20, wherein lack of said multipotent

differentiation capacity comprises the inability of said CF-SC to deposit detectable levels of

calcium following treatment of said CF-SC under osteoinductive conditions.

23, The method of claim 22, wherein said treatment comprises exposure of said CF-SC to
media containing one or more components selected from the group consisting of:

a) dexamethasone;
b) ascorbate; and,
c) beta glycerophosphate.

24.  The method of claim 23, wherein said treatment further comprises exposure to Noggin.
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35 33. The nmethod of any one of clains 1 to 32,
wherein said organ, tissue, or subject is human. -95
woVidsABeBE 156728 PCT/ US2008/ 007488 34. The et ped/ugboosoy74ss

one of clains 1 to 33, wherein said nethod is used to

t t el i d
25. d’i‘lzé: anslée’[éoda g(geéﬁg o rolg csle ?e dﬁ? f%()gmv%ﬁﬁ%m %@g%f Slia multipotent
differentintsors t ¢apaciof .ccﬁn}ﬁ')semeﬂfeollﬁ@lht@rl ofaszide, CRiS@eaGedtfferentlate into

di sorder; b) cardi ac damage, di sease or disorder; c)
chondigeyiss-Janmge, di sease or disorder; d) periodont al

damage, disease or disorder; e) maxillofacialary

damage, di sease or disorder; 10 f) skeletal nuscle
26. dimageethdd sefassy oonediof oclaigns; 1 ¢ 20, gahewin davkagé€, said multipotent

diercggaciy Sormppe e HaMES! HILCRSL G Fieniag o ipoeytes

renal danmmge, di sease or disorder; 15 k) genitourinary

syst em damage, di sease or disorder; 1) bl adder
27. dﬁhageeth@d odaay one difsdpdes 1 1) 2@nd\d@rqlmsadhn€d“géc have unipotent
diff sgase or di sorder; n) henatop0|et|c damage, di sease
! e“@Pmﬁpg ?; 0) pancreatic damage, di sease or

di sorder; 20 p) diabetes; ) ocul ar danage, di sease or

di sorder; r) retinal danage di sease or disorder; s)
28.  ghkbe methedeSanyiane af elaimsel tr 24 ivéwrate said GB-SEhare pebstantial capacity
ﬁxsd?%ﬁ%qg di sease or disorder; 25 u) immunol ogi cal

di sease or disorder; v) autoimmune danmage,
dlsease or dlsorder W) |nflannatory damage, di sease

or_ di sorder: er rollferatlve damaoge, di sease or
29. by mstied %fr@y 0 y%iglegﬁlc@r Jwhegein spdeC ﬁ&%mnts?mwppmmately

constaﬂ{‘ﬁ ﬁatﬁn‘ﬁ&ﬁﬁhl?g Ffte %om%ﬁl't glestﬂ g 5 BETPES b'hﬁg? revent ed

organ or tissue durin e course rgan or
tlssue transpl ant .
30.  The method of any one of claims 1 to 29, wherein said CF-SC are not embryonic stem
cells, hematopoietic stem cells, mesenchymal stem cells, multipotent adult progenitor cells

(MAPCs), multipotent adult stem cells (MASCs), or fibroblasts.

31. The method of any one of claims 1 to 30, wherein said bone marrow is human bone
marrow.
32.  The method of any one of claims 1 to 31, wherein said cell population has undergone a

number of population doublings selected from the group consisting of:

a) at least about 15 population doublings;
b) at least about 20 population doublings;
c) at least about 25 population doublings;
d) at least about 30 population doublings;
e) at least about 35 population doublings;
f) at least about 40 population doublings;
g) at least about 45 population doublings; and,
h) at least about 50 population doublings.

33. The method of any one of claims 1 to 32, wherein said organ, tissue, or subject is

human.
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36. The nethod of any one of clainms 1 to 35, wherein
said cells are genetically nodified. 35 37. The
wo wisheehef cl ai m 36, wherein said cells are geoetussmbbyr4ss
nodi fied by introduction of a reconbi nant nucleic
acid nol ecule. 38. A conposition conprising a
phar maceutically acceptable m xture of purified
34. nTheimadthod of@nPeadrafl dl@inyr 1 it6 @3atwdidreie Gaidbmeidl is used to treat or
extracellular matrix or blood plasma proteins and bone
preventaedlly ek  Fetissye| damaghe RF hscasasoid Aiserdery selestad ifeom the group
l.e (CF-SC), wherein said CFSC have a nornal
conm&ﬁ%ogtype wherein said CFSC are non-inmortalized,
whk rrenrolegica dafmage; discase W08, 156728
PEY / ddR OGP EAdiSease vpireaief;D13, CD44, CD49c, CDIO,
Hg A sklrd@nakeadidedss of BRbAIkr;2- M crogl obul in, and wherein
%dé@al eﬁn gws@gﬁd%%g@cﬁéla CD45, CD62L, or
QilcH cia sease 0
lljh{ugaedylma gé%éée gjor or{i (e of purified

0CC ed r econbi nant

ﬁ F@g\%{ﬂl Fg pl asma proteins and a
b 6%%%| SICS?F‘H 05|t| ons produced by an
drspagcatisense Of ’é@ﬁj@farrarrow- deri ved
s!SI fremérdémag@ déssRsgr disnrdéthg somatic cells (CF-SO),
wkkrgenitowaiady €t<@Cdhmage, sliseasgraralisokdary ot ype, wherein
s dbladdeS@amage, dznaserordisoaderzed, wherein said CF SC
exreddscrifeldbhageMideas€b¥@icorde©0, HLA C ass-1 and (3
( Bptidmalop¥igicaahiay] difbas@bddivbi@egi n said 10 CF-SC do
ngj &%Weﬁﬁéd@ 0disEdddHr dfsbitfer; CD62L, or CD 106. 40. A
?rng(g dson conprl sing a pharmaceutically acceptable

{lﬁdra;?ggxdﬁgegglcf} Yrally occurring or isolated

trac ul.ar - mmatri x or bl ood plasm

Fotrg 3??8‘% éihséa’aser% %(WJ Herived sel f-renew ng
& (ﬁﬁ? ‘PIB dés(?ﬁ?ft‘?r 180L4§Ts ( CF- SC), wherein said
drageedisensaar Walidg%type wherein said CF- SC
arl)a lﬁmmomﬁmléang@ disgase aptk§oadar; sai d CF-SC are
ob) autthnfunerdabage, diseasoov digordereps conprising: i)
i MO ubfammgtdry demage, dssaseadridisoudter a | ow oxygen
c andiypepiolifueiivt damnagsidbebeng didid@yandcel | s when
al) ammeert 0 adhere to a tissue culture-treated surface
produce adherent colony formng units; and, 20 ii)
passagi ng cells in said adherent col ony form ng units
35. aflht owtlnsl of asyediered’ cirams iStto s whetein said damegé isipevented in an organ
._conpr.ising a ph rrraceu i cal l cceptable m xture of
0”1556655??%@‘6%8{‘{?58?P§ﬁ“86 ﬁ?"’lﬁlt‘f?é @Fmtrsol at ed reconbi nant
extracellular matrix or blood plasm proteins and a
blologlcal conposition or conpositions produced by an
36. | Ibp mcthedday ane ohclafimpb 3 harhessin 35d gells aregenetically modified.
sel f-renewi ng colony form ng somatic cells (CF-SC),
wherein said CF-SC have a normal karyotype, wherein
37.  sdhd nidthddoforl eimn®6)-winerein tsaidi cetld areagemhetiérlyanadisiad 8y introduction of
CE-SC are . obtai ned from bone marrow by steps
a 1eCo t apqlgic aryd melegist i ng bone marrow cell's under a
| ow oxygen condition such that said bone marrow

38. A composition comprising a pharmaceutically acceptable mixture of purified naturally
occurring or isolated recombinant extracellular matrix or blood plasma proteins and bone
marrow-derived self-renewing colony-forming somatic cells (CF-SC), wherein said CF-SC

have a normal karyotype, wherein said CF-SC are non-immortalized, wherein said CF-SC
- 96 -
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cell's when allowed to adhere to a tissue
culture-treated surface produce adherent colony 30

wohossnisegguni ts; and, ii) passaging cells in s@ca/us2008/007488
adherent colony formng units at | ow cell seeding

R R T T —

said CEB 46 nbf &peéss @0, UBI4, €DA5, ChloploftBS0R pr ot ei ns
conprise one or nore full-length or alternatively

processed isofornms, proteolytic fragnents, or

39. ConS| o§1t1%('1 c?%p?i%ﬂ{g lza?—}élgigéu?%aw gg]ciegﬂslegm %ije of purified naturally

occunfngbroel’he@ﬂ'ateﬁ rec@mblirgit I’thraceﬂlhlle&nfnaﬁix ror ( Blod@gﬁl@éma prpteins and a
biol hyal uroni.¢ acid; 10 .9 % gl ycolic, acid (PGA) )f
10 ngqab EPHBefaHON %E?@poqlt)lons| pro Wasel y: ary isolstesk mm%m of bone marrow-
Fagt el :
denveg}i éggttlrgﬁ vlrﬁ% col@x? HH%’ so?la ICQI? @ggt%(;) é;lH sr?gﬁ CF-SC have a
normaPﬂcat)@itypeCw}m)enE’rsaideCE SE; argphopiminertalized, hetg)in Rawit EFFBC express
el at ed pratease inhibitor; d? tPgeigar i n cofactor
€

s
CD13 5T DRA4e (oK, PR Ehd Giassi! TichP) (bengsMicrogiobyiin, and wherein said
F I -1 X
CF-SGEaS hi¥ s C 0L BB, s Cpedh drlen i O~ )

Factor-XlI1; 30 aa) von WI | ebrand factor;

40. A composition comprising a pharmaceutically acceptable mixture of purified naturally
occurring or isolated recombinant extracellular matrix or blood plasma proteins and bone
marrow-derived self-renewing colony-forming somatic cells (CF-SC), wherein said CF-SC
have a normal karyotype, wherein said CF-SC are non-immortalized, and wherein said CF-SC
are obtained from bone marrow by steps comprising:
1) incubating bone marrow cells under a low oxygen condition such that said bone marrow
cells when allowed to adhere to a tissue culture-treated surface produce adherent colony
forming units; and,

i1) passaging cells in said adherent colony forming units at low cell seeding densities.

41. A composition comprising a pharmaceutically acceptable mixture of purified naturally
occurring or isolated recombinant extracellular matrix or blood plasma proteins and a
biological composition or compositions produced by an isolated population of bone marrow-
derived self-renewing colony forming somatic cells (CF-SC), wherein said CF-SC have a
normal karyotype, wherein said CF-SC are non-immortalized, and wherein said CF-SC are
obtained from bone marrow by steps comprising;:

i) incubating bone marrow cells under a low oxygen condition such that said bone marrow

cells when allowed to adhere to a tissue culture-treated surface produce adherent colony

forming units; and,

i1) passaging cells in said adherent colony forming units at low cell seeding densities.
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wot2o@sserR! asm nogen acti vat or;

42.
blood @larata SrotednsdeomhpriseContadiumatd Yull-RAGHr 61 AltenedtivieBopdteded isoforms,

ab) prekallikrein; ac) high nol ecul ar wei ght
ki ni nogen; ad) plasm nogen; ae) plasmn; 35 af)

pl asm nogen activator inhibitor-1; and, ai)

pll'ﬁg %9@98{}0@ ?)E‘ gﬁg to%é oif nc?eili%istﬁ f02%184\?9%e%%2 s-g?(ﬁ F)ftﬁaeclellular matrix or

conmposition O one o al s

recombl nant cytoki nes or chenoki nes. 44. The

protecdyiifErgmiané ob fubinits ff Bwlespleg gelegipd fropmths greppaongeting of:

43.

f Ly thefj.e4press one or nore nolecul es sel ected from
t g _Consisting of: 45 a) CD29; -98 WD
2008/ . PCT/ US2008/ 007488 b) CD59; c) CD 147; d)
1687 °BHd™ e) tel onmerase 5 and, wherein said CF-SC

f 8 t NBMIYB: not express one or nore nol ecul es sel ected
f Bom §HectigrBidege®onsi sting of f) CDllc; g) CD 14; h)
cb33; hypdurpyic@pslzP;  j) CD8O; k) STRO-1; 1)
HeA- Qpalyglyealic acid (REBANL78. 15 n) p53; and, o) p21. 45.
The chipaget (Bact@fl),cl ai m 40 or 41, wherein said | ow
oRygefibgigndi tion is about 5% oxygen. 20 46. The
CPNMPOSHotlrembR (Faétet M);40 or 41, wherein said | ow oxygen
cendi ik @fbihs sel ect ed from

1)  anti-thrombin;

m) Tissue factor Co-factor of VIIa (Factor III),

n) Protein C;

0) Protein S;

p) protein Z;

q) Protein Z-related protease inhibitor;

r)  heparin cofactor II;

s)  Factor V (proaccelerin, labile factor);

t)  Factor-VII;

u) Factor-VIII;

v)  Factor-IX;

w) Factor-X;

x)  Factor-XI;

y)  Factor-XII;

z)  Factor-XIII;

aa) von Willebrand factor;

ab) prekallikrein;

ac) high molecular weight kininogen;

ad) plasminogen;

ae) plasmin;

af) tissue-plasminogen activator;

ag) urokinase;

ah) plasminogen activator inhibitor-1; and,

ai) plasminogen activator inhibitor-2.

The composition of any one of claims 38 to 42, further comprising purified naturally

ag) uroki nasepcah)s2008/007488

occurring or isolated recombinant cytokines or chemokines.

44. The composition of claim 38 or 39, wherein said CF-SC further express one or more
molecules selected from the group consisting of:

a) CD29;
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the group consisting of: a) |ess than about 20%
oxygen; b) less than about 15% oxygen; 25 c) |ess

woldoeemsepgut 10% oxygen; d) | ess than about 5%p@XAM@RNns/007488
e) between about 1 to 10% oxygen; f) between about 2

V\S%E]E{Qxygen g) between about 3 to 6% oxygen; 30 h)
bet

about 4 to 6% oxygen; and, i) between about 4
(é%ri g()égg 47. The conposition of claim40 or 41,
d |

ow cell seeding density is |ess than
abdelemesecel | s/ cn2. 35 48. The conposition of claim
and, Wlnere@r sad CFnife fiesthier daingt expresseing os gwde mylesalesiselpcted from the group
than about 100 cells/cnR. 49. The conposition of
cmmm{ﬁ§8%14o or 41, wherein said | ow cell seeding density
iQ(HEH& than 40 about 50 cells/cn2. -99 WO
156728 PCT/ US2008/ 007488 50. The conposition of
BB§0 or 41, wherein said |low cell seeding density
.than about 30 cells/cn2. 51. The conposition
ﬁ140 or 41, wherein said |ow cell seeding
s selected 5 fromthe group consisting of:
about 2500 cells/cnR2; b) less than about
1??7 and, c¢) less than about 500
. 10 52. The conposition of any one of clains
:ﬂ@ﬁﬁﬁ @%1 wherein said CF-SC have uni pot ent
dofﬁ@rentlatlon capacity. 53. The conp05|t|on of any
one of clains 38 to 52, wherein said CF SC have

supst anti al. for se|f ne 15 54. The
45, cHRE6Ppolion LRI AL o Al nEhesaing b e fordilian s about 5%
OXW¥EF SC nmai ntain an apprOX|nater constant popul ation
doubling rate through multiple in vitro cel

doubl i ngs. 55. The conposition of any one of clains 38

4. wh
B ompRia TR0 40 & £ i€ S kRt ronGilioh € Rrected rom
the gréup domsistitid 6f: pot ent adul t progeni t or

a) less than about 20% oxygen;

b) less than about 15% oxygen;

c) less than about 10% oxygen;

d) less than about 5% oxygen;

e) between about 1 to 10% oxygen,;

f) between about 2 to 7% oxygen;

g) between about 3 to 6% oxygen;

h) between about 4 to 6% oxygen; and,
1) between about 4 to 5% oxygen.

47.  The composition of claim 40 or 41, wherein said low cell seeding density is less than

about 200 cells/cm®.

48.  The composition of claim 40 or 41, wherein said low cell seeding density is less than

about 100 cells/cm?.

49.  The composition of claim 40 or 41, wherein said low cell seeding density is less than

about 50 cells/cm?.
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cells (MAPCs), multipotent adult stemcells (MASCs),
or fibroblasts. 56. The conposition of any one of

wWOQb@/ 1367288 t 0 55, wherein said bone nmarrow i s pogaR0s/007488
bone marrow. 25 57. The conposition of any one of

Ssitich gﬁ%lalm 'fi)(:"clarrhls’aI Cérel S%‘gqgﬁ eﬁt egcqllpg@relﬂty is less than

>0. ergoﬁe a nunper o popula I on ngs se
aboutBoealls‘/djﬁz_gr oup consisting of a) at |east about 15
popul ati on doublings; b) at |east about 20 popul ation
doublings; 30 c) at |east about 25 popul ation
d L " . ' ' L
SPHEEb RSl g 30 o B R LA O B i ot
ﬁonnhegﬁmpabnﬁnhﬁgﬁbopulat|on doubl i ngs; g) at |east about

ation » and, 35 h) at |east about 50
%ﬁ?gt {1%"121[)(98 g? ls}%m ,100, WO 2008/ 156728

/lesshaey Scﬁhear&brrpoy tion of any one of
cphﬂﬁﬁthglﬂ@m5500mﬂbﬂ@¢n said organ, tissue, or
subj ect |s human. 59. The conposition of any one of

2. St Tondilin P apY BRE ST B LSl R 46 58l wipotem
differ&litA68€4pac ﬁflected fromthe group consisting of: a)

neur ol ogi cal damage, disease or disorder; b) cardiac
damage, disease or disorder; c) skin damage, disease

53. orl"hdlch%i)gs(?ﬁ%n gg aﬁ) er I Od falms Sg?@%géw erse:FnaS ed e’F %C have substantial

di $6r A nmage, 'S eas

capacity falsererndr ; d) skeletal nmuscl e damage, dlsease or
di sorder; x) |iganent damage, disease or disorder; e)
respiratory damage, disease or disorder; f) hepatic

s54. JRHBARMARRASEE glgl?lfjbﬁ;%ﬁzﬁlﬁg 3315(0933r%§}en{135gﬁ19%1: SC maintain an

di sease "or di sor eni tourindry system danage,

approxiinsaaly eostand pspuldiden doublinpiratd devuglamaligple tiseasell dbubllngs.
di sorder; j) endocrine danage, disease or disorder; k)
hemat opoi eti ¢ damage, di sease or disorder; 20 1)

55. PEREEERbdGiSHROPAR: orftl SYRASRs BB 181530WHlEfein said CF-SC are not embryonic

stem cells, hematopoietic stem cells, mesenchymal stem cells, multipotent adult progenitor

cells (MAPCs), multipotent adult stem cells (MASCs), or fibroblasts.

56.  The composition of any one of claims 38 to 55, wherein said bone marrow is human

bone marrow.

57.  The composition of any one of claims 38 to 56, wherein said cell population has
undergone a number of population doublings selected from the group consisting of:

a) at least about 15 population doublings;
b) at least about 20 population doublings;
c) at least about 25 population doublings;
d) at least about 30 population doublings;
e) at least about 35 population doublings;
f) at least about 40 population doublings;
g) at least about 45 population doublings; and,
h) at least about 50 population doublings.
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40

n di abetes; n) ocul ar damage, di sease or disorder;
o) retinal damage, disease or disorder; p)

woQaslise128t esti nal di sease or disorder; 25 q) 9plrRR2MS/007488
damage, di sease or disorder; r) imunol ogi cal damage,

sease_ of,. di sorder: . aut ol ne_damage,  dj S
8. PRSI AR Tk SR ARY QB IRA  BE IRR, B subjectis
humanl) hyperproliferative danage, di sease or di sorder;

and, 30 v) cancer. 60. The conposition of any one of

clainms 38 to 59, wherein said cells are genetically

L _ T L ; . i

59.  JBAC binipoeicith O ony O SOPRASL B4 208 WALRITLA ARt & fhed to trea
cell, oxgfan porrtsewandannape) disersbeam] disordersstlectad dronbthe gidweg consisting of:

cqnposi tion qof any one of c¢lains 38 to 61, wherein

o depRingienl damags dispaseRr dordsi e ni xture forns a

sPicaxiinc damageadisgase oY digemdpd matri x. 40 63. A met hod

of) skisedamageddisgagedr disedew with the conposition of any

ote pefioddmaalidenB@ge tdiseaéor dibmden;n t he conposition is a

| €)quhakillofa€idlaWWOi s, dis€as2 8r BisordeBaniad/ 007488 64. The

ng) RRelef mukde Aubdge, WiREsi ot didveddrj qui d is applied by

| 5 elphineht dRPage/dis®AsB0fdRbrdef;eat i ng damaged tissue

V\étt}eg_:ptﬁgt ARes g,ldg@asgforgq%r&gge of clains 38 to 5 64,

dr . 38
eng ~ctmz 08isk bPBishiieAPP! i ed as a liquid but
t eplg%{l}%%%a a%tleg%ﬁ%ﬁs{g{é;o} Ol dified or solidified

. or.. tonpo%l ti on of any one of
cPhigFRitqurnarseysten, dpmpge, discascoE §6r(gef bi ol ogi cal
cBmplirdder damage. dispass of LIsgHE pr oduced by said CF-SC are
admiepflegrBesimsge iraagser digerdets| ect ed from the group
clhdiearatapgiasic dagage.riscasd erdisarder; t he danmged organ or
t s pangresf)c dgppdgecdiseasa ovdisordetie damaged organ or
t m3 shidbietes) i nj ection proxi mal to the damaged organ or
t h)p Ddalar dathagy) disesstoraisopdepxi mal to t he damaged organ
056) trb@sdl @amagdd) dkaddYridiopm@yus adm ni stration; and, f)
O PafstPdinfesSiedl @ise el d# i @Pder67. The nethod or _ _
R Rhld @k, @AsOBEGRbraEhai M8 1 to 66, wherein said

) u%rological damage, disease or disorder;

s) autoimmune damage, disease or disorder;

t) inflammatory damage, disease or disorder;

u) hyperproliferative damage, disease or disorder; and,

V) cancer.
60.  The composition of any one of claims 38 to 59, wherein said cells are genetically
modified.
61. The composition of claim 60, wherein said cells are genetically modified by

introduction of a recombinant nucleic acid molecule.

62. The composition of any one of claims 38 to 61, wherein said pharmaceutically

acceptable mixture forms a semi-solidified or solidified matrix.

63. A method of treating damaged tissue with the composition of any one of claims 38 to

62, wherein the composition is a liquid.
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bi ol ogi cal conposition or conpositions produced by
said CF-SC, inhibit or reduce one or nore 20
wobusyBghgal effects selected fromthe group ceasiusbioddo74ss
of : a) adverse inmune responses; b) fibrosis; c)
adverse tissue renodeling; d) organ or tissue
ischema; and, 25 e) cell death. 68. The nethod or
64. CDiMeihbanf ofairt| 68, WHzYein WediqidissppHedbly fij&tionnmune
responses are selected fromthe group consisting of:
aut oi nmune responses; 30 inflammation; inmune cel
t .
5. GAIURS Bf rBiling AR 1681q WA B A O i gaims 38 10
64, w]%elﬁghe Thmpostibods appl«mhamsiltqiuuhbutf tharepftenforofs < banirwlidified or
to 68, wherein said CF-SC, or biological
solidified WYEKt | on or conposi tions produced by said CF-SC,
stinmul ate or enhance angi ogenesis. - 102 WO
2008/ 156728 PCT/ US2008/ 007488 70. A met hod of
66. i ﬁhmmempd en hempbsig’on afi cinyroneadfhclaimd Agtot 6B 'ghwehnsai@rCF -SC or
new red bl ood lIs in VI%LO or,

biologfEa) FSTRETERT BrEoRRraIRnE RENCed bY s (rERL S e Eid by a means

select@pﬂ%@wg@u céisigtitgtdfvat i on of hemat opoi etic precursor
s wth IExone marrow derived sel f-renew ng

caﬂlmwnmmﬂlgdgm@d @r2aBIoF §sqUEF- SC), wherei n said
Ob) @@libatica cntotherdaimagead prgapoe tissMaerei n 5 said CF- SC
ac)anjeotien proginhallto feddamdped ergansaitidsu€l-- SC expr ess CD13,
Chfepplicadiohproinfi to thelldAmabedsrgin andsspg; (bet a)
2e\Nhhvgbadadminist@fenmar ei n said CF-SC do not express

P an&%ﬂueﬁ?ﬂfénonCDGZL or CD 106. 71. A nethod of
|ndu0|ng, enhanci ng, and/or maintaining the generation
of newred blood 10 cells in vitro or in vivo,

67. wihbhe enathahod comgogitiom of aﬁyl”:mecdhdanns brto i, nilemeincwmid €F- SC, or

i eved.b co-cul tJ vati on o p precur sor
biologis PN HLOTFOGTRRSTIOHS PEEHBULPY T LRSIy FEHGE She or more
blolog?da@@ﬂsﬁﬂsé@yct&pﬂsmrmé ERMpEBhdiMad otel f-renew ng _

colony-formng somatic cells (CF-SC), wherein said
Ch) SQvéray anmunoraspdnsksir yot ype, wherein said CF-SC are
nbn-fitmows;t al i zed, wherein said CF-SC express CD13,
CHAAdvERd fissue CEROdelidgA Cl ass-1 and (3 (beta) 2 15
l\/h}:r&girp&{.ﬁsglﬁhlsmmhﬁ{del n said CF-SC do not express
COLQen GO, CD45, CD62L, or

68.  The method or compositon of claim 67, wherein said adverse immune responses are
selected from the group consisting of:

autolmmune responses;
inflammation,;

immune cell proliferation;

immune cell activation;

immune cell degranulation; and,
T-cell mediated immune responses.

69. The method or composition of any one of claims 1 to 68, wherein said CF-SC, or
biological composition or compositions produced by said CF-SC, stimulate or enhance

angiogenesis.
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CD 106. 72. The nethod of claim70 or 71, wherein said
CF-SC further express one or nore nolecul es selected

wof0@fiskT»® group consisting of: 20 a) CD29;  bpc@fsi08/007488
c) CD 147; d) CD 166; and e) tel onerase 25 and,

70. V\ﬂer{lgth d%? gllugr:l gﬂ{aﬂé %nd% rﬂgl‘ilta?ﬁ(lgg?ﬁés %?a‘a%?m ({Iq'f %Dred blood

nol ecu es S rou Si S

cells ik viteo or ¢ vikb) &Heremf@ald?mactl&i} eln)larﬁlaﬁﬁﬁ’t orJn)alﬁf%zﬁice ké achieved by
STRO-1; 1) HLA-Class-11; m CDL78. 35 n) p53:

co-culfiyatipm of Wtqml@@oarefswz eBETIV IR bR/ gwws‘sdqrgvedmelf -renewing
colon _ene(r&g% =om; Umdtiadafis Sv@ligg'jhﬁggﬂgﬂlgsal $LQE hIR Dhéinl 'ikgr}lopﬁ)e wherein

of ne S|n vitro or
said C‘FI-S@ arevhar-anmoralized] whenein said GRhlGrxprms CD 13y CD44 CDA49¢, CD90,

r ERAN BT b o 5l 0.8 g s coro

r ony-formng somatic cells (CFSC),
D34 egglgﬁsal 3)98?@ have a normal karyotype, wherein 5

sal d CF-SC are non-imortalized, and wherein said
SC. are obtaj ned from bone marr

7. cérm?ﬁhgﬁi R§ indusing eRfRaeingy ?remﬁ*aqulw% &t pSleratigp ot pew red blood
cells zh QWrH 6}’ %Uzvg o@ﬂértﬂnoﬁlé W clifiplenB M @nRR0Sr Wlﬁ@ﬁ‘énce &4 héhieved by

when al | owned here to a tissue culture-treated
co-culguaticace lmnmﬂmmetwdlbmcmr eadls ovith a boologing) agmipositionrpd compositions

1Q 1i), passagi ng,cell.s i.ip sai d adhere col ony form,.ng
producifh bl iRy RALRR IS s SrdtbrEn T CabhS HarmtiRe i B (CF-sC),
whereln 8418 | E-SCER\RNE lrﬁ&nalaﬁﬁ&@fypgaw%@irﬂ kald @MCQ eRCh@i-iRortalized,
of newred blood cells invitro or in vivo, wherein

whereimaisald| GBSE expresse GRHAC &141t, COAGECRP@NERde Glass-1 and B (beta) 2-

i GGG Y St R Sl BRFRSCEBL Bl 545 e, o

CD106.

72.  The method of claam 70 or 71, wherein said CF-SC further express one or more
molecules selected from the group consisting of:

a) CD29;
b) CD59;
c) CD147;
d) CD166; and,
¢) telomerase
and, wherein said CF-SC further do not express one or more molecules selected from the group

consisting of:

f) CDl11c;

g) CD14;

h) CD33;

1) CD62P;

j) CD8O0;

k) STRO-1;

1) HLA-Class-II;
m) CD178.

n) p53; and,

o) p21.

- 103 -



10

15

20

25

30

35

15 produced by an isol ated popul ati on of bone

mar row derived sel f-renewi ng colony formng somatic
w028/ 86126 - SC), wherein said CF-SC have a nor pelr/us2008/007488

karyotype, wherein said CF-SC are non-imortalized,

73. g&qg?@gfsi %'f n% gﬁha‘?ﬁ@% gn&Q%ﬁ{a&?ﬁmggne %a&?at%r(g x?(gsw red blood

I Ncu rrow ce

cells imndesd oa ik OWopWhgem SAidh dmduiction, Sdmhhndeh&ht SrirhaibeAgnce i 1s achieved by
marrow 20 cells when all ovved to adhere to a tissu
co-culnipiqpy Of  hemaleRpists PARRIF o%‘?}]éewéfhhé‘?r@mmaé&%ﬁ?m’ed self-renewing

colony- ?cLer A sdh%tfcscell@ @r-4¢ r%vd%ﬁ:?ﬁigdlﬁ‘@ CEE g %Q karyotype wherein

t col ony orm units at Tow ce
said CIfe$(S iatd mmn-imibortilived natdwblerein saldaCRaSTC3are robi?adned/\ﬂnﬁnéxone marrow by
sai d. L ow oxygen condition is about 5% oxygen. 25 76.
Steps AmPTIAS 0d of claim 73 or 74, wherein said | ow oxygen

i) ﬁféﬁ%tiﬂg%n'e%nﬁ?dv@ etiedurddep ml&b %xy%éno shdffRSueh it s8id bone marrow
| ess than about 20% oxy | ess than about 15%

ceHs(ysg]@n allog@ddg) adbere tpmahssab@ultuma%amdyggface droduss sadherent colony
than ak%o 5% oxygen; e) between about 1 to 10%
af‘fi bet ween about 2 to 7% oxygen; @) between

11)4*@@3&@1@ dells fiP6aftK¥diRFent 38loRy fhETiME BRItAR IO céll Eéédﬁ?@ densities.
oxygen; and, i) between about 4 to 5% oxygen. -104 WO

2008/ 156728 PCT/ US2008/ 007488 77. The nmethod of claim

7 , ' i.d. i [
T A T N R
cells inlvadronor & Oivo/Whemsiresaid indigtion,| edvaicehlent @ dhaigted@insiit Yichieved by

is less than ahout 100 cel]s/cnP. . 79.. The net hod of
co-cultivatiqn giheipatepoicty, pregursoxeqlls Wigha biglpgisalsempysiivRgricpmpositions

produ&e?l bese fs@ﬁfédap(ﬂ}ﬁtlatlo%oopﬁl)ﬁesﬁ‘{éow C&ﬁx/%@ se%g@@hgo&l&{y forming

alm 73 or ., ‘wherein said see
somatlcscellle£€FtS®nwabmm sai@CFe8C Ilm#@uﬁonﬂall.kaﬂsmeypeewhenhlmﬁald CF-SC are

s B e ST SN0 B e S5 SR by s
compfidiag) about 2500 cel I s/cng;
1) incubating bone marrow cells under a low oxygen condition such that said bone marrow
cells when allowed to adhere to a tissue culture-treated surface produce adherent colony
forming units; and,

11) passaging cells in said adherent colony forming units at low cell seeding densities.
75.  The method of claim 73 or 74, wherein said low oxygen condition is about 5% oxygen.

76. The method of claim 73 or 74, wherein said low oxygen condition is selected from the
group consisting of:

a) less than about 20% oxygen;

b) less than about 15% oxygen;

c) less than about 10% oxygen,;

d) less than about 5% oxygen,;

e) between about 1 to 10% oxygen;

f) between about 2 to 7% oxygen,;

g) between about 3 to 6% oxygen,;

h) between about 4 to 6% oxygen; and,
1) between about 4 to 5% oxygen.
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b) | ess than about 1000 cells/cn?; and, <c) less than
about 500 cells/cn2. 20 82. The nethod of any one of
wo2b@R67260 to 81, wherein said CF-SC have uni petr&Rboos/0074ss
differentiation capacity. 83. The nethod of any one of
clainms 70 to 82, wherein said CF SC have substanti al
capacity for self-renewal. 25 84. The nethod of any
77. offae afetlddodfidaikD73 or 38, wivdteihasaid vad cbllGleedifig @@ndityais lesanhan about
approxi mately constant popul ation doubling rate
200 ce{lﬁ&é‘bgh multiple in vitro cell doublings. 85. The
nmet hod of any one of clains 70 to 84, wherein said
CF-SC are not enbryonic stem 30 cells, henatopoietic
78. sTbemethddsof alasei by | wisdreim sagl losy, calldetdipgtdensityaid éss than about
100 %@) enitor cells (MAPCs), nultipotent adult stem
CEe9S - (MAPCs), or fibroblasts. 86. The nethod of any
one of clains 70 to 85, wherein said bone marrow is
human bone marrow. -105 WO 2008/ 156728
79. Pt usPogissfdains®3 a7 74, Wheremptsasbllovf cedlhseeding density igiless than about
SOcelZs(? to 86, wherein said cell population has undergone
Arber  of popul ati on doublings selected fromthe
group consisting of: a) at |east about 15 popul ation
doublings; 5 b) at |east about 20 population _
80.  ddbpmatlpst of dainyy3 péaétwlaqs@atsaglslommfwdmg dgnsibl isdeps;than about
30 celfbcfd | east about 30 popul ati on doublings; e) at
east about 35 popul ation doublings; f) at |east
about 40 popul ati on doublings; 10 g) at |east about 45

popul ation goubl i_.ngs; antill, .h) at least ahout 50 .
81. pagaﬂ%&ﬂil%o Sawt 74§ 74g@herpiny said ey Felseedipe drsiyris selected from
LATR: o 87, wherein said cell population is
thegﬁ%ﬁﬁ%lsﬁgg%g. The nethod of any one of clainms 9 to 12,
wakrlessthamatsbut 2500 edlstcndr r educti on of i nfl ammati on,

i biniess than atsut 0000esiB/cac’t ind,ty results in one or nore

cbpngasthaehrmt 600 t&lyem* he group consisting of: a)

decreased focal or systemc levels of 1L-13; b)

decreased focal or systemc |evels of TNF-al pha; 20
82. cThermetbad ad dmycane of dgigiseid dol Bewhergin paid CF-§C have unipotent
differdq{:aﬁeaseda ftocal or system c imune cell proliferation;

%’) SR FARSEY focal or system c i nmune cell activation;

and,

83. The method of any one of claims 70 to 82, wherein said CF-SC have substantial

capacity for self-renewal.

84. The method of any one of claims 70 to 83, wherein said CF-SC maintain an

approximately constant population doubling rate through multiple in vitro cell doublings.

85.  The method of any one of claims 70 to 84, wherein said CF-SC are not embryonic stem
cells, hematopoietic stem cells, mesenchymal stem cells, multipotent adult progenitor cells

(MAPCs), multipotent adult stem cells (MASCs), or fibroblasts.

86. The method of any one of claims 70 to 85, wherein said bone marrow is human bone

marrow.
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f) decreased focal or system c i mune cell
degranul ation. 25 90. The nethod of claima89, wherein
woaeshsehegr eased i mmrune cell proliferation compeirag3008/007488

inhibition of proliferation of one or nore cell types
selected fromthe group consisting of: a) nonocytes;
b) granul ocytes; c) |ynphocytes; and, 30 d)

87. nThé merhold|of.an9 bne diielaims N0do 86, whertin RAA calhpopilationdiad undergone
i ncreased focal or system.c | evel s of IL-2 supports

a numbgerqf pappligton fovblings Felf“ié@fh frapghg grup consisiingyof:  The

r&?ﬂsa&rabfa ﬁ ﬁu‘lz&i&n%uﬁﬁﬁ( one of claim 1-91,
dou {;%@ sition or conpositions
gt t od or conposition of any
[ﬁ‘ %0 aWﬁe é‘E U&%i d bi ol ogi cal
af| RuG? B ONGOYRUNES & cryopreserved. -106 WO
leagi bgupESTPQRYRI9n doblegs; 94. The et hod or
c@w@bhaﬁn%bﬁquWI%mwbhnmns 1-91, wherein said
bg)blab tfiastbouténpensilationrdovblingsepudi t i ons are mixed with
ohk apicastmbeupfthpomadationidoabliygsaccept abl e carriers. -

i-D-Ar-(Q

107
88.  The method of any one of claims 70 to 87, wherein said cell population is human.
89. The method of any one of claims 9 to 12, wherein said treatment or reduction of

inflammation, immune, or autoimmune activity results in one or more changes selected from
the group consisting of:

a) decreased focal or systemic levels of IL-13;

b) decreased focal or systemic levels of TNF-alpha;

c) increased focal or systemic levels of IL-2;

d) decreased focal or systemic immune cell proliferation;
e) decreased focal or systemic immune cell activation; and,
f) decreased focal or systemic immune cell degranulation.

90.  The method of claim 89, wherein said decreased immune cell proliferation comprises
inhibition of proliferation of one or more cell types selected from the group consisting of:

a) monocytes;

b) granulocytes;

c) lymphocytes; and,
d) neutrophils.

91. The method of claim 89, wherein said increased focal or systemic levels of IL-2

supports maturation of T-cell regulatory cells.

92.  The method or composition of any one of claims 1-91, wherein said biological

composition or compositions are lyophilized.

93. The method or composition of any one of claims 1-91, wherein said biological

composition or compositions are cryopreserved.
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94.  The method or composition of any one of claims 1-91, wherein said biological

composition or compositions are mixed with one or more pharmaceutically acceptable carriers.
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