WD 2008/ 156728PCT/ US2008/ 007488 Treat ment of Di seases and

Di sorders Using Sel f-Renewi ng Col ony Form ng Cells 5Cul tured and
Expanded In Vitro 10 Background O The Invention The present

i nventi on W@RUER¥Heneral Iy to the generation and use FffTVROGHPHEP
cultured self- 15 renewi ng colony form ng somatic cells (CF-SC), and
conpositions produced by such cells, for the treatnent of a variety
of di seases and di sorders. One exanple of such CF-SC are adult human
bone marrowderived somatic cells (hABM SC). The present invention
also relates to mani pul ati on of CF SC cell popul ations during

cul tivation {lveatownt off Ris¢asescand Disorders Using SelbRenaving Crlonjukeriming Eklls
vari olis sol uble or secreted cOuihnedtand®Bxpatdetrfrdkioed by in vitro

cul tured and expanded sel f-renewing colony formng cells. The field
of the invention also relates to cell-based and tissue-engi neering

t herapi es; particularly, nmethods of using and/or adm nistering CF- SC,
or conpositions produced by such cells, including adm nistration via
incorporation in, or mxture with, pharmaceutically acceptable
carriers (such as a pharnmaceutically acceptable solution or a

tranz' ent, permanent, 25or bi odegradable matrix). Cell Based

Ther é)i es There are two major options in using cell-based therapies
to manage and treat chronic and acute tissue damage in which the
overall objective is the functional and/or cosnetic restoration of
damaged tissue. These cell based therapy options include: 1) Cell
Repl acenent - Use of 30 cell $4tRgro8RH BFENILARPARMANL | SSUE Dy
establishing long-termengraftnment; and 2) Supply Trophic Factors -
Use of cdh¢ preserd ieumper irelpteh geqsraiutoethe agnerations andeusg, of igr vitke feultured self-
fact es) i &;ﬁﬁg’ ad | S

fact g?s regwglgrcgg’hgrrf pr oduce 9%5“5{:3 I sé)w%%%?fgﬁ‘é%%%gﬁg%‘?‘ﬁﬁgﬁg ;;r

The pr es &t trdatment of ervariety aif alisepses yoeé dsbrdsest | Ohmswanpld ef syshF-HC taho edult
relying ol onge LISk oSSR AL RARM gy par ti cul ar, the invention
0 and Conpost pP

rel ates use of cells, i ons produced by WO
2008/ 156 TR8PEFnUBROARNCE3488tes &l hanipulatidnve AH-8@ telepépubdtiovadirigsultivation

di d ders: ticulacly .t i | Vi t d ..

o g witd oAiE iy So2pr Eiishilh B mbaheton o G o e o SRS Gpgsiions
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t her apeutl c tions I n nanagl a treat] n t1 ssue damage aj) so .
pr eseﬁt tThe fg‘g%s%fi Byl F’tvﬁntfoﬁ‘? aggere esalft GF%’B&?Q Hid é‘F?“B@"B%@F?’“@eF}HeEaPIBS;
Each of -%eiaﬁaﬂpﬁv]eem&bahﬂn%mwaaﬁﬁﬁs@wg di Sa) v AR Riond S8 d&ted by such

aut ol ogous cells involves the follow ng factors or paraneters: )
Pati ent icglis; Hacludpg radmimsieatiop e ¥lanHivarPaetion eingfor cepyturs wifhc pPhygmageutically
pati ent - Rypabl@RricRA@dh as a pharmaceutically acceptable solution or a transient, permanent,
25  or biodegradable matrix).
Cell Based Therapies
There are two major options in using cell-based therapies to manage and treat chronic and
acute tissue damage in which the overall objective is the functional and/or cosmetic restoration
of damaged tissue. These cell based therapy options include: 1) Cell Replacemient - Use of
30  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

35  engraftment. In particular, the invention relates to use of cells, and compositions produced by



Variability in the identity, purity and potency of cell product; and,
10 Lag tinme between clinical decision to treat and availability of
cells for QBQP@PF@,%. In contrast, the use of all ogenei,&lﬁggobﬁ 07488
i nvol ves t%e ol Towm ng factors or paraneters: Donor is second party
(i.e., donor.is not th ati.ent). RS ssociated w th donor . .
Var §abi | PG, i e REfgieRt phreb s iboench 2 B0 Raffmel (e Riatune gpsues
cel | prodntérgankSvithigmabeif-e vl sipabiliyy Ghch 8¢ Ririek ¥mplpUieitdlo@édd and cardiac
potency af cell product; and, Decreased lag tinme between

clini cal BN AASRENY- treat and availability of cell product. The

present  CoN-BMdet Offerafhilic ESptidhs ﬂﬁr&lﬁﬁég{n? Al abATBR! Bssud RN Q1ddSPrefdnt the
al l ogeneic cells. wever, it would al'so be equally possible to

per f of m PPEddity farse plantelpgnus opaliqggneie eellso Feelsoldbese bavorparinad vanieges and
Ti ssue Rgpai j entii.al ' [ i.n.the

el | AneRoay g EErASENE O BN A el ok o BMBRC: Y, 1o
skin and bone* Batientdpthardoner; r epair t hensel ves after injury. However, a

nunber of condjf | i he central nerypus system
(et bt ar n kb BEe n Al SR E o 08 SRR By ML BTy 2 Rt
adver sel y af f e€aridbilitpivsthb éteatiyepwity tldepdéncgtef el prodictyagener at i ve

capacity.in the effected tissues.. K These conditions an i seases

Chet i)t or | ChaRH eSS ARG o e g PO O el BF Rpmeplant.
scl er osi $n dobleSat, thPadekifAEORENSIc AbIESaG6lvesshé RNEwind Mtbrd 8t pasedissease,
traumatic brain injury, brain tupors, Fabry Di sease, heart diseases

(such as congeQenayé rendPartyi(i ¢rdongivig npy e BRORY i nfarcti on).

Cinical managrRRMsoshtedvillideser vaBihbifampl e, frequently focus on the
prevention of further damage or injury rather 30 than replacenment or

repair of t"Aéuliplgnatiants treatable nes mgnufagiaied batsh ofedllairodustl s, cardi ac
muscyg): | nClUplerehd R bR eiNgaRAY | tic,
non-cel lular p ar"arrgceutl cacwgr US@@’ n %@S@%?ﬁ%&ﬁ%ﬁgéﬂgf

success whi ch* Begyeadeblea timgrbetwrsn cbnital neasion tinfreat atd avhilanilityfof télkbproduct.
steroid ef | rug. . 56728PCT/ US2008/ 007488 . For .
exanpl e, ?[l %?%%rjﬁofﬁ'v%}%& %%%?S\rﬁ??g’ggw? %%%eg% R éggﬁnﬂ?eeggiagﬂgenem cells.
i nj uri es Howeverf iheonldraisorberequalbgmssiblevto berifors thesrphmt ecith@At @8ing @ttoltigous
the spinal, cord. Current therapeutic treatnents for spinal cord
injury i fi¢lfude the prevention of additional spinal cord injury by
physpeal | y st@hidhiazil TgskdRepapi ne t hrough surgi cal -and non- sur gi cal
procedure}sl and by . i nhi bi ti)ng the 5 inflammtory response wth

st er oi dafr ?ﬁ%%%%%‘!"%‘&?ftti_a RAIFYAI0 NG 1P she masBaliandipdyihae beembapnfor
to near| Yer@uREYiof exale Histeame: aif aed ot ARG Sto RPHr MBRsQlest r injury.
principle features of aging in a degeneration of mahy tissue .

i ncl udi n§opRSe BrmbeEof copdifiens angedisagsesi af the pepirel nirvenseystemelées brain and
vascul at Whigs) IMHCh&iphetal HElvBhE sy LHE IR e&dv%{gb‘?%%gé&. nk rgega%ge of the
regenerative capacity of certain tissues of the body is known to
decl #he difici ofgegenetagvaeapatiininghe atfectedtdssnesp These wenditiorissmd dissaseb iwdide,

every ti i 0 . C ife. s, here i s a,.need
o dovel i3 Bafiffy faOUE hiAR. CRBLR el st (ALB0 Skl Bise
di seasesstmkd, ¢ntingtordnslisease, pantate |tasin inpuy,obaly tahorgnHattarMiseme, heart
di seases ;and age-rel at ed degenerative conditions in .h S.
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mai nt ai ni ndg, or generating red bl ood sugpl ies’'in 20vitro are quite
desi r abl and IBve garying dgeispeef spcespewhishimerdiepgndon the conginnédsahdnistration of the
consi st Ekgroﬁicor%?l‘ﬁﬁétﬁ:ldrﬁé’.pes of cells suspended in a fluid nmedium
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30 plasma half-life of 120 days before they are systematically
replaced by new erythrocytes created by the process of henatopoiesis.

Bl ood trangfugisA9-hs the nost common therapeutic use o is
usual I'y obtai ne? fom human donors. As there are di ffeirjcéirqllJ ﬁs‘loollfss

types, a d V\D /1567@805fCT UE 88/ .007488 transfusi on. of th E ..
i ncorrec %T’W PAGLY CeTRPL A MBI CAT GHEPTE T S HEEE tAdDT EmignRe
t 0 ascer tais itvobving complbtet tydGeckion tof aRs Epiasldeord) Glednt AgRapelitid bre@thents for
donors and |nad$ﬁuate %E‘F li,es of red bl ood cells for transfu5| on is
a conmmonSHRY LR, Ippry 4 GepRreYHPR hotddiinngle sPimlcenrd ARy byt physisally

is a neeglra&q;&mgetwe séinenhmﬁ@ﬂ @Fgcﬁf&a%ngﬁg@ﬂ f}ﬁé&dﬁfes'ﬁerwm&nh@%e

availability of red blood cells as this wou provide a means
al | ev? at inlgmmatery sesponsg wathstergifdl tegramtyal shortages in red bl ood ceII

supplies Ad@ﬁ*oﬂ:zdgrI Ggif % &£ Hlta{’dr '?M?dﬁvle QQmP@lLe?]E fbsne'aﬂ e 2 O%)Qigltohﬁlg%eg%{"atffeg{l

ski n wounds e current aval e a nu
t r eat mentemieals, wadieresofdlie priwlpé«femhm ofiaging 'em dbgemarhtianegd] Ilmmg mresnle including

10pr oduc a PRy duc |f|C|aI kin uct,s
and vvoung%csir eogs ?ﬁgsrbg%& : nggs}glgf 1sor’re e‘f he%agt aF RS | Sﬁ “brif ef§GT*
bel ow. Epiudiermate, feplraaiyriantedegahemtise éqmmn;dommm tisiowes rod mhef ety Us Riiown

cpi ALY oS (R YRR oA FRGHEDE AP §ERat P REE S AIRoRiE Y Bpue decline

t r eat nenbvaefthdusidte ofbfecl | s are co-cultured with nouse feeder cell
i i sheet s, of aut ous epiderm s._ Accordi to the

line int o n )
manuf act LQEF%%» th eWSRl“RW(Jeé‘%PITP% ippygvedsprd ¢ffestive mggodﬂsﬁ tngafmeatfor diseases

Ki ngdom aie céhdatitnk Ui Gfrituiae) Ra WIﬁg&mtacw&ﬁéstﬁa%gé %lat&h@e enerative
treatnent of burns, ulcers and ot non- heal i ng wounds. I\ﬁ'

cont ai nsc?qflxyti%@%'@m‘@sexpanded from the tissue of indivi dual

patigegats. MYSE t;{}lgﬁgzgs%nprl ses a |ayer of keratinocytes (epidernal
cells) on an 2 nced Eol yner-like coating which facilitates the

t r ansf er Hgmatoppietic celisoints eal@burk@mnh@r@thm@mmaﬂ donneti artlimatily diave g, limited
MYSKI NT | u

boi 1 del ESmf cAALERL oAy nRPE R BOLRN for AUSiobi; FUEBTBloga o
to the naerdfatidrwise for Eﬁtlplblémna( Mogh&x ofThleo @ pembired wuti-dhmiiahsa@phﬁ of donor

R TINEN T SO T T )

di regd | yvinocse quigalesigble. i n @ non-surgi cal procedure. According to the
manuf actg er,. CE\IEkSPRA é(Cl inical Cell Cu]ture Europe Ltd

Canbr i dg&'825 4 RELYSRPFUFekF LRI ”F%*eaowttnapéaeveﬁﬂ BlRes otgells shspepdsd in
suspensi gfuidatdiig knpwaUeHlaghd. OThd YeliRFcSiifentd aRf #2bIddA c@fl@?ékﬁﬁro@ytes),
rapi d epi dermal cover, pronote healing and optim ze scar

30Der el WRED| RE¥ FERIRIOR0 G563 VB itgithEpd: lqr H@C?Féﬁ ehemonm hemoglobm (an
INTEGRAT{R, iR 6ATRhinBHBRER 1Rt bt bRYEeh3h the(1hA¥s&BE Fransports it to tissues in the body),

25  white blood cells (leukocytes), which fight disease, and platelets (thrombocytes), cell
fragments which play an important part in the clotting of the blood. Medical terms related to
blood often begin with hemo- or hemato- (BE: haemo- and haemato-) from the Greek word
"haima" for "blood." Blood cells are produced in the bone marrow; in a process called
hematopoiesis. Blood cells are degraded by the spleen and liver. Healthy erythrocytes have a

30 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



Li f eSci ences Corporation, Plainsboro, New Jersey) is a bilayer

menbr ane system for skin replacenent. The dermal replacenent |ayer is
made of a pghepsgmirix of fibers of cross-linked WO

2008/ 156728PCT/ 1395008/ 007488 bovi ne tendon col | agen and & oo07488

gl ycosam_nogl ycan. ( chondrqi.ti n-6-sul fate) that .is.manufactured wiifh a
Qontrof | EAAESISER: 6 ARATHE LR aL frisdist s P ieB L o BAGie ' done
epi der mabsceitdis thetcotrectltgpeds trissfisedle of synt hetic pol ysil oxane pol yner

(silicone) ,and fupctions to control noistyre Joss fromthe wound. The
Lol | ngonAatinges pERaS SRehe snayericauss, Bpples of 1 rpsd FRls lop Sandgision 1 a

i nfiltratomoRfprédlehahl @&tifg pAB&HORARERTe. | WIBRAmYIyeSher@Nd a need for new,

capillaries derived fromthe wound bed. According to the )

manuf &ct FRREPYedmmalicriemrphedsRf e esing tah availpbility efared blaog celigags this would

Al l ogenel &y RWRRES fdr Qflé\}?zlltﬂ'%tﬁ 1edét Qe Qf‘tg_@ g@b?ﬁﬁgﬁfﬂgm fed %%%gcell sud)iplies.
I I dbe C

scaffol d, indicated for full-thickness tic ultTers. ccordrng
to the manuf almrer, PERMACOLTm (Ti ssue Science Laboratories, Inc.

dover, ' logalen i | agen- der.i ved:
1 om por HHERARR BeRERTEAL D EHCBhlent SRR oty i B TSy Sfitabte

non- al | engewmber aifidifferoy- treatthenty . forAeooddi off) tieoskih @uehn asl fepidemiad rreplacement

TRANSCYTETm (.Ad d Bi oh [ La JoLl.a, CA 92Q37) TRANSCYTETm i.
a human P{?H]E ki grﬁ’% iV 'ag‘-’f‘?e%} Io‘%g%‘?fs?taéﬁ%‘aglars@“sﬂo “%I%Jbg‘f‘%t‘m”\é{‘g essings.

(al I ogengkamnpleslsf sbe op skt deRAbidiriefl9bewpol ynmer nmenbrane and
newbor n human_f i br thast cells cultured under aseptic conditions in
vitro on a nyfRyfer epleganspt Bigdedds | growth, this nylon mesh is

coat ed Wiskkbr@ing & 1he nfhRhiBurG Ok PRBEM™ Ach-DRBR R { CarfbrRREYVRY iFESRERBE of
(silicone). Thrs nenbrane provides a tranhsparent synthetic”epiderms

when t he2ploaenstepidsrmagl spllsetin growndropubinpsy P @atirntreatvi skin B igamenicatibpeng.
L eMpgs Al Yofiddnl crtthiblrdd Witk LGRS oéll KRR ALYs B IRy Epiddhuie 11 1

;
TRANSCYTETm i s transparent and a irect visua nit'oring of the
wound bedccordipsrigi g manuthesunyn MY r(CeRENGRANEX BhefBeld, S1 4DP United

(Ot ho- MeNej DRGEN ] . . )l S8t 0PI Cal

wound care Epdlr)rgglt}ta:z{ rradfl(raél %u?&%%ogg%gﬁd%% iny zltalb%é%a.tm%’rtﬂfh cf’a'cheéwrhd
Pr oduct sothephaehemtihg avreinder MY SKOWD cmttdinmn liping dalld 83pafded fridinnthe ttisstichef
manuf act ur.er.,. PERVA a8 rex. Bi o,Sci ence Wl kersyville, .| , 25
Vel Ker oviHcfidua) Ao ME SRR Riridise £ 15 SR rabooiiscieigeiial calf on’an
epi deo makdanetdgetyired-likayedthgefhithRcititated tigtehnkfer bf\EHIIS 2t thefviunt Rere they:

treatment of .severe b roduct .is reported to be pliable and
Lo ar ow G miCaiReeseg. SR SKRUED BRes i redieel Roh giiGr o HEe ToRCBLSTRpON cell
(Qtec | plReRRWoeRBloveNIgaNDAIiow M¥iatBinaa¥RERE CONSt ruct made from

al l ogeneic epidermal cells and fibroblasts cultured in bovine

col | agenAcgutling e tearrnpirctusss EPIREN Tldiviodex Jhiprpeutine Lida havaenc, Bejtzerland)
reports RO, EMitelBRAR egfde%adm 2 dleﬁ?%awg@%e&%ﬁy §ronf? sﬁ%fépaﬂa\t%&@ursor
p weeks, ely.

patients treated with product at 2 or 3 we respectiv

200821 56 7¢Bdertyaddryn baippkasdiresty diodi agptient in heonamgfcatprocednre.

APL| GRAF j, t e d Gl i1 ed~Kin

Al l ogenelxgé %@%e&nﬁ? é\%g?r \gcang{’]fleg% asts c (ﬁpi d‘%"‘zdcié?n %g@?%em’m ¢ L,
col | agenCambadgea®B2l 1NDy; Uretad ksngdeg)ub eeuftured\epittkelist estsgrafysufpension that is

According to th t MI'm TEGADE T t Fjlm .
or ossi ng st Ge TR Bty S IO RRVLE LGP POREh A0 hrumledgling and

bact er i abptinide sdaf ghalibar ri er to outsi de contam nants.

30 Dermal Replacement Products
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 -



According to the manufacturer, TISSEELTm VU Fi brin Seal ant (Baxter,
Deerfield, IL) is indicated for use as an adjunct to henostasis.

10Summary b 2ddsasdpyention The present invention rel at gsrh@obdifRziss
production and use of stable cell popul ations and conpositions

pr oduced e her ei
means anb(}@g‘{ EFXOJ' : Colhﬁg%/nl Ftmrﬁ]o @Bﬁt&ur e Efykae'f)@ﬁgﬁc()%%hg{% [ Scl)lflf§ eﬂﬁ}%fi r%ar‘{’ﬁacmed
i nt r oducwedthian¢ontralldd pomsjtynaningdfinad degrgdatios nxté.sTiehteapomryrepidamat aibstitute
human, COW,, € does .n resu et ect abl.e roductl 15 of
ol wnitdhr e GeRyAnERt PatPBlpdtisimes Julifones 588 niefir ont masie
types ( sloe fidtn theChvomal. OThet eollagel OByAl @epl@BHRAC Yyer s@V e ds andatik oL
the cells n the opul ation express, or naintain the ability to

expr e3s Byiltpagien &Bﬁﬁmhﬁtsoms&mmga% HphgcisEnad §aPIHe%eé@FaB?deﬂ‘PIE\ﬂéﬂ wopyd
at | eastpgne therapeutically useful conposition (such as nenbrane

bound or sol ubl e TNF-al pha receptor, IL-1R antagonists, |L-18
ant agoni A¢eordiag ip db¢ mamicEREWIPERMAGBIAFTIA (Admanced Biolmaling.)La Apllss Kok

char act efﬂlﬁéénglﬁq{evﬁabﬁl fib Biaes gﬁldm 99@%@& ﬂ§019fmemg ool Sdicated for full-
invention I's that ece ot ~exhi ect0|c erentlatlo

The ter mh'uémcas;dwbétmdam |n t he wrong pI ace" or "out of place" The
ter ec 0 h ani

("ot *ghPRfing @I oé"‘“?%*ﬁ“a‘i FBSAOEH PRSI Pl flond) S5
ect opi ¢ Mﬁdne&LO)l sPeomecd] asuigivah dplam 1£ lnallagen-deriradd fr@a glotcdi® dédtnis &Hhich,

ext raut er an "ecto In the present
cont ext , ‘é‘ﬁ’é"}?gff%a "6‘3108Y’df' f“%e?ﬁléa’ﬁﬁef‘%t 8@/’\&}6‘7“@3% cell's that
Wh|en } nt Aoecbidiag td th'&:@nﬁﬁfddtu?& TRM@Y’RBTThBQAﬂ?nb&ﬂBmhbaﬂ%@eL& TR, CA 92037)
calcific Qr SI ons | S _pnhenonmenon as
denonst r iﬁé&%@ﬁ a g’f‘ derived abrohlastderaparamy ISk@tSéH‘itE‘&P (alloggnsic).
i nj egs ed'rh@bfbdﬁ@rdahagts tdf%sﬁskﬂymgteﬁxemﬁfaﬁé R GEwWESm Human "HRSE1R 'ceﬂ%ﬁ Eﬂzﬁkeﬂ
a

of Bone Marrow Cell Trans ntation Into 30l nfarcted Hearts”

Vol . 110undep aseptie Aﬁ'@dltl%ﬁdv)qu 98 aprden mesh. Rrontte epll geqvahethis ’@JYlQIhCSIESh 18
gener at | G@NdiiBrchfe BXRANLELhech Ml

col ony form ng : ?gmrat |ec cel I%gr erélnnaq‘o'?g?dcﬁe%g{ﬁgn "ts‘ﬁérfé%mﬁ%@g&a%; This
and pr odmembfmm@@&ﬁl@@mnﬁm@&ﬂmﬂ%elpﬂmdmx@dt byipplmdhoctm by,
for the t t seas er Furth

the pr esﬁeﬁefe%lhﬁglgn b?%lnlggéldgé{’eﬁle ¥ é’éag{f gﬁﬁhg&sgﬁgergoﬁg(%gangem ea%fpmfecuve
ext eb®i vedryiere XRANSEY, TE™ iy irdrrsparent|and nibelys dambif visuahmohingingalf cieywdund edi g

somatic ¢ell her.ei nafter ref " -SC') . ..and produc

o oduced BPEHE i 18 Panrraet ENGEANRER oof (Grhaebiey Whertieeuiieh dne.c
and di soEﬁHI@ONBﬁ\ExpEs- &pﬁaleu@ﬁdfcafe@mnga&cﬂf@mﬂbﬁfaﬁi PIOGE i@ Ed1C
cells (CF- SC) a nder gone ast, about 30, at | east about
40, or at Iea’%’t‘ E‘Fﬁ éﬁo@éﬁsl %b'f??g‘f’i PR B PRGEORIOAME) n vitr o
cul tivat A@@rdlhgmme Baifache@Be WERM ADERWMI(0hALRS H0NRidnte Ga@uke'ism'fy G,
have been expanded in vitro are hereinafter referred to as "CF- S

(suck t h¥ftalketyilies VI EERMAREBMIE, i wastruckdsirem phtologewneridermsl mﬂtd‘#mal
cel | populati bpﬁss smlaﬁalmmeat&mﬁﬂmfenﬁ&% of dc0&e bangutm%% &ﬁP ik Alpb 8 to
10 doublings ( a | ess than about 5, less than about 0, TessTt
about 15be nﬂeabbam émgrszb@utth the patieds t han about 25 popul ation

doubl i ng I an
about SOQ);Cr?D@gg t?tLan agtlldfa&%gy %C%?ew}hggng%\éﬁ?ﬁ%gﬁé Gi‘l<'§1‘[]ilgo Eﬂayemd
doubl i ngeorlsmuutlmado)from)aﬁomamleptdeanale;eﬂsrpﬁcbﬁbﬂoblﬁﬁtsS@lmne& nﬂ(ﬂaubfne lpolitagen,

bone .Lve ceII erei nafter efer dto
Ao S bt foreph AR he e B R O PPt e il Ot At dued
bone 15 DBII:AI dutécehdld ivi @6lo Ao paicArItdestedViith prddavet 0 @d 8 REeKsy rs%%vech@ﬁ? t
about 30, at |east about 40, or at |east about 50 cell population
doublings during in vitro cultivation (hereinafter referred to as
"exABM SC'). Accordingly, the term"ABM SC', unl ess specified
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As used herein, the term"substantially no nultipotent
differentiation capacity" nmeans cell 10 popul ati ons whi ch cannot

di fferentigp ndsﬂkﬁz:{ml tiple different types of cells, 'flﬂ%?é{dﬂ']-’l\é%t ro

or in vivo. Zn exanpl e of cells which do have subst ant |

dlfferentlatlon ca aC|

di f f er enf 5T 00 ? erﬂmﬁllf%c(%e A?%ﬁ%%}?gl {ngh’B@ B%Piéew m?%’fdéf’es}gcz%t%!\
ei t her i nited Kingdomi) N Aliogeneicdagitiératal exlasrrmldeﬁbxfobﬁedsl@ltmhd dh wdeinzadsHagen,
subst ant i rftH‘FOte t differentiation capacity are nesenchymal stem
cells whi Cagelé BrentPEte, for exanple, into 15 osteocytes

(bone), adi powsligsDidssihgs or chondr ocyt es (cartilage). In contrast,
cells_in a cell population which have substantlally no rrultlpotent

di f f e? entiCaPFDA 1@ dpnernyfactirennd" i TEGAHERRMAY dranspyeptuliibm dhresseng (3M, St.
types inpyit NINFis %%fbaﬂﬂﬁfeoﬁﬁﬁelﬂaﬂ BIRIRE LHaaRiAMR . virdl 8&ier to outsxde
tissue(s) in vivo. In a preferred enbodi ment of the invention, a cell
popul at i epnteminAnts.subst antially no nultipotent differentiation
capacity’ heu q
o o0 ArbFABEce) fie Hhisbicher, RESSARC Y Rifin Sikfent R0, DREr 1 i
det ect ablindiciddfferwats at #ljinet (o henwstasisi n vivo into nore than one cell
type. A "unipotent” cell or "unipotent progenitor cell" is an exanple
of a cell which has substantially no nmultipotent differentiation
capadPty. As used herein, "st&nmuedry Ofifredaventionl | or cells
possessing the followng two properties: 1) 25 capacity for
sel f-rengpal prestfy ﬁﬁeﬁtﬁmt RatéPid ltﬁey deHugtﬂ)nt B YEN o@‘&?ﬂ%ﬂ@%ﬂ %L&ﬁoﬁz@‘ and
cell di VISIOI’] whi | e mai nt ai ni n% the undifferenti ated state;
di f f er encPAPISHIPNp Prasivesd tharebrhlhestermestahloareilinppulgtieon agsgeseil rher;no n@am an
mor e ki nelg ey, '???Whﬁc&l \]‘-:d LeRSShp ﬁf&ﬂ ‘{Réi‘rkvl%éﬂcﬂtr%ﬁb@@‘?ntoné’hlvﬂ@gﬁﬁnmahan
under goi ng cytles of ce divisiron (for exanpl e, capacity to-change
into an oxgasismy(sush a8dinposs ry, hmh@nd¢8)@We¢tC pdees not v&sultmehttehtabblpmductlon
differen t Y4 el | it her tatipotent
ol ur bt She R SREY S HRARRHES BubCh Betieditel] b lor U BRLShen o5
" mesenchyhmidreytemdpicyte, ogemyte em) amd Wwhatintthe eelis anthedell pdjmtlatmn eRpiiess, or

wherein said .cell s .been deri .0r ohtained.from nmesench tissuye
(such as oy Seahaty © BEReS T BE i R snRiea i H AR v ot &
Hor wi t z ﬁastadn,e therﬁﬁe&maﬂlyﬁﬁéﬂ.lbﬂorﬁ;iositi’cbﬂ awmelh@iwm Hohd WB6subib NF-alpha
I nt ernati onal iﬁ ;R?é%/ \ﬁ)ééOOS/ 156728PCTTU82008/ 007488 Cel | uI ar
Ther apy FEEPIPH t%%?é‘h';ES* t BEAERRISISy comrasitions shoyn 1 Table 14931BgiC,
(200%); erd.references cited therein. As used herein, "totipotent™
means cells which can _becone any type_ of cell as may be found during

any st agéngtheridpercspiatt thasteble coll penvialiensef thapressat inyewgiangs ghat the cells do
Tot i pot eqp éﬁiﬂnsec@oﬁfc éffxﬂ@heﬁiohy ]ﬁ‘l'éQQHPeéétoB)é" h&%nsf *ih $te Jgﬁwﬁgmelew Bt of

of the fertilized egg 1(_grfusmn an e sperm
F

cel |). Thalace' dihpmleﬁ@tonle’r vcsn@é%prmme dniekigpis” rnnarnnydm}@nment&ﬂ' @k", out
extraenbpyoni g ce ¥ I of.e

col | 5 whPLR e plapt XRRF f placd) PP BRmATE Shbotop B APl e ABIEHSY i the
t hr e@5 gensnal wyam, o= nmwmltmnﬁewdmmﬁs a‘c‘teoniplcm}eghaxwyd Imthé peesent context,

cerrs wnimeeaeiie BF it SRt Pl ol B8 e Bl IRAARBL RIS e e

differ enbmﬁh&d bomd thue-Akmﬁmﬁ:di}mﬂ aﬁd/&rl?bﬁ%dahbr& arhisx phgpbmeidn das been
mul ti pot gnt C 4 As used her elln ‘uni %“S't"'ﬁ nmeans .cel |l s, whi ch can
produce 8PS ﬁtg dR PFOUESE EXAGRI oW IR MESSRFIYMAL 1EM: $5US Brooipiscied igte cardiac

sel f-rengwak, st Bﬁ@ﬂba&hamze 'rpa;tt@m@lnmskm@ BonB MatkoWwRlell Braf§ilantdtdoRCInto
15 As used herein, "nornal aré means having a genetic

conpa8i t lefarcied Hsentss BlgodnYe) E(}‘T‘u& R€0%unber and of the structure
typical | ypf sswaeht'lﬂvenasmr&assseod@.eeg@n&%mndf&@,ofteta P8 GhERd 'E:ﬁ’l'fﬂn‘!\i"

Fard 2.
the cells are derived used herein, "connective tissue" IS oOn %
renewing colony formmg somatic cells (heremaﬁer referred to as "CF-SC"), and products
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connective tissue. Reticular connective tissue is a network of
reticular fibres (fine collagen, 30 type Ill) that forma soft

skel eton t the | ynphoi d organs (Iynph nodes,
So A8 Ds PORBS B0

and spl een ryonlc connective tissue" includes nese yrna

connective .tisgue nective tlss Vesen

known asP 8%‘?"?3’ e ﬂﬁgﬁog L%ﬁeegﬁq?g?fe‘)f 4 ‘?“FWe %ﬁéseﬁfang%ordegs Rufther, the
2008/ 156pReNCTHNBEND B0 GEARS thithe endritin ﬂ'ﬁl\/ﬁée:o@ﬁeﬂ&isme&p é)(;ﬁﬂdddhen vitro
nesodernnﬁthe m ddl e | ayer of the trilamnar germdisc) of an _enb %Cﬂ

Vi scous FHUESn STLETRRYINE SolsRiERy e semptardls (BgPmalielstng te ss aaé -

fi brobl ag{dSprodReECHOIYTE bhyaheH cdisf fo? iRttdaRh&R of AhvariBly QFUiL8R8 8h disorders.
bl ood-rel ated organs, and connective tissues. Micous connective

tissub (BrCHSEoars self-cangwing aolonyt fppaing fsomatimeadisi (CE-SG)sxhieh haxenendsrgone at

during f 1, i i

Thar { on Pt apfifsP, ADERTRbou ho! & FRak: BB dofec HBMath S AIBPARR (#biro

whi ch sesulaatipn. Meoccesetlf amdwmgwloayéomﬂlg somatictchls whioh lhiaecabeco @xpdnded\s:

used here refe a |, or, cel whi.ch can

Cnder oo B e hiPERRRE R 16 & SRS Bishiihit, B reu PR SRS 455 Jum

cel |'s acejitbmpasses bombtdlll f)()’pllﬁdfﬁ’oﬁklg*‘luﬂﬂﬂﬁfe: tndkOonb dagethantubolt 8 I;ﬁpﬂaﬁ@
imt. on_.a c s cont i nual

or citcunv e atu apility

ai vi e ok lpe st loss LBy Aol JSSF fh3R dbont Eﬁ%ﬂ*@n b IQOFFScthé%P?’/%“ 20,
whi ch, M&@ﬂhhﬁ!ﬂﬁﬁt%ﬁ@ﬁldtiﬁnﬁbﬁﬂﬂnhé}%n@h%'&bﬂi d}ﬁiMloﬁy{vhiéh%gvé hd¥i ﬁ@more
(produ0|ng a "primary cell culture"), can under limted nu of

cel | douthpn ﬂ‘@j&“ %%-f‘%?ré ﬂ@@ﬁh%éﬁcw@ore Fm.ahgutésmowlythr@ depb)mé)n ‘aﬁd) One
dyi ng. Fohi&taRhepleRiricRSY a%*i&uﬁr}ﬁﬁla{?fboﬂ@&tarrwﬂﬁﬁ 0\%%@3 dl'léaqﬂereglaﬁer

non-i mmortalized cells can usually undergo a re at |

but repr&&uredte gs TARM-SE )y Enghermnea@mcu@o erAmpig of P dremglub dumpe bone
pri y [ i

sed hor o e SFat Sofl yhich BRle Blibiatne A3RSE P50 16 B &5 1 o
donor celehst abewti i aed mptllhiwn Qflmbhags qbamg mfv)trd aﬂg’mnom(heremaﬂem refeirehto as

(or in mhl r " Ite nor e. out 4 weeks
fromthe timme OF’EL gdm Crﬁrsfl g&t ﬁlgﬁg hfgﬁﬁfj?ﬁ %E‘Rec&f aé’gl&e ISP EepgRasses
time 28 Ieth AGRE- Sﬁfceﬂﬁm’o@ulﬁiﬁ@m vﬁbclu]hb avb pndi:rgohe l&l,s thdd, abd:t, BOJ;fbpuliﬁon ddhblings
20, an 4 an, a SO

v ot (e mEaRim A o0 06 Goshohons fo. 8¢ o5l b e abpsl Flessdhn
18 nmpmt hghouP 45 PopilaGon SSubKRE) NEd Ak HBMJSS ceMpdRntibss MMthAhvaRRENSene
The present jnvention alsg relates to mani pulation of CF SC and

exCF- SC Bargthgmadariil, sivee an ahayt Qo F\?’éac‘ihé‘ha‘%‘)(‘}t Hoerpuatieny doublings jp vitrsy.

down- r egghatdm pé)@éiﬂ%lyoexﬁfldé@r hOuSdSRdrbih! REQE tgizeﬁeﬁfpﬁia%gns which have
conpositions produced by the in vitro cultured and expand

sel f - r enendierggne 81 6asy bt F0rRy newse icell papdation eloublings rwéawmiex@m @ar: sells are non-
rel ates ensi

Char act ory S og by I SRR A BB RP AR AT kB Blype fpynd n the
( ost edcytedlspecigsof osighmpl e, the pr esent |nvent|on relates to

ext ensi v bR [ harac eri z

| oss of §%Xfe??§%%e%§#a 18 ca a%!fﬁ)a@?iye%sﬂ& avéIHg ﬁﬁ&@%w 10 g0
ost eoi ndiheduigh @umervds tyadessof celh dlvmﬂomsunmgmnahe pmoﬂlmmh of wlultipl@téretutiofis of

L P Setsably i RO R Sa08) SO RO Ak b St Bl
Bi ot echnrehsagsyle RisaMeer PEIDieapabRat @maﬁmsp%aleaﬁ;h@éh) NO@ne N&a&lﬁ@ 03 saskehntyi]

005441 WO 202?/158728PCT/U82008/007488 resggctlvely) see al so
30 vatapraityeton selifengyval™ i indinated; byahe ghiligy o ﬁﬁthP%LHatmﬂthmdaﬁa at {agst

(eﬁgge)s)m Sdul N0t e, Belupd, NLTrMOUD, I8S561r mdre N BSBlingst 5 (Bothed WG58

' “substantial capacity for self-renewal” is indicated by maintenance of the ability of a cell

population to re-populate, or approach confluence in, a tissue culture vessel after cell culture
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The present invention also relates to extensively expanded cell

popul ati ons characterized by the loss of ability to differentiate

i nto bone or loss of ability to generate cal its
(as descrlﬁeé a{) veg but wherein said cell populati Ongé#g%]z??sﬂﬁzﬁ?
secrete, or nmi t he abili secret.e or to. be indyced to
eor ot o PEedRGYR TS ot pupiar ey SEREHos e MEGEon nah SrERls of
i nvent i orsuBktaifial eépablgs folr Qel€-Ednkwhia $€aenddhdritbd GHEn £8&1 P&RIAtIBS continues to re-
t her api es; partl cularly, methods of using and/or adm nistering CF-SC

and exCFPailatea testpudies vieel pr aairEied) ob fimeoPisal depst o ; 25%né0°éd pRG. 70%,

admi ni St B! ;65 bR 6198 BF fle! . Icuir foltkiche Poilibifon during carly cell culture
phar maceutical |y acceptable carriers (such as a pharmaceu |ca¥

accep? abrl@lbélsgmfsueh apbefpre g eoal mmllatup}e harapedergone mase dliagabegh BP ep0pu1atlon
MRt rix). { dr R GRE BB ﬁﬁ'c% fc??//tfgr EéiP H&%ﬂ" H méintenbfke of a
vitro cu ure passaged) an en5| expan ce

popul at i cersistini o:zhe aif epopulefiar d@ll:ghngetgm ov of faoa:onelxipntemi mﬂatnfélyt tapidlfate of
STRO- 1 cel | urfaclg nmar ker. See, e.g., Stewart et alL, "STRO 1, HOP-26
(CD63) , Eﬁ’d’éﬁ’i B49°¥BE10 (CcD166) as markers of primitive human marrow

stromal @eldssd hodin fied tenﬁUJTsﬁbsiti_hnhﬁl@f ﬁgtmlﬂhﬁtderﬂl’cﬁﬂ'&ﬁlgtiaél(ag Ce@mazsilwggtedﬁs glel}
I nve |gat| n.in " I.ssue Re an

Dennié eP"la’La“er}Yg“’éfﬂB"i #‘?ﬁﬁ" B e P ?tﬂ’é?)g%g{ r?ﬁ‘i)-lst’ PRSE &ntifrgior in
Oe' I's Ti sgbeAnA@anse ofZdfe whid(r Rive Eﬁbs@.&txa]ﬁﬂdmp@éﬁd QBtrefiiatidh. capaiclty are

"Isolation and 20 characterization of human cl onogeni ¢ ost eobl

pr ogeni t BeBatPRRietieritR Fllsvducty gag diffentiateypioacdhlopd Gells: Tsaks. Bsgelg, platelets,
STRO- 1 npRogiePa! vidh bt BOsG. . Aﬂotﬁémm%le%hgfﬁswmwsg hl}@rsuﬂ&&ﬁ)dl %failupotem

61. The present invention aI so relates to manufacture and use o
phar mac eétffemnatyona@eeqa&y@m meesnaedl steaneslls oic eah iffomBE, fmdxeange, 8O

f S l.
b 7 RSyt el AfheRE B G Mirbestes RERBAL T ShiUE IR i o et
exanpl e, pABIAMBE ovhichx ABké SEhbstantialiyl Ihcageuitlptayntbehfmmlanmd Gapagty” cannot
phar W&CEHI e?enha 1a’t%cez%z }2 c%gstm lettln Ov?trt; %r?/ nerlﬁaoggje%ngf Sl él%gﬁglinnor target

liquid, sém-solid, 261 e forns (nmatr
exanpl e, tissnefshen t»me:at rtﬁnzt jprefepai embadithenteg€nhe diveatiomfa kil rpogukiaiog arish

(e.g., skin wounds such as ns,. abrasi ons, |acer

o et ol R T Dot APy iscong niah il otss SbGE 836, 90%,
sel f 20 eney¥aN98%L£H9% or NGO dfabe talsharted felBSopatition Yalidt Bt MHuSQIR! defectably
cells (CF- SC) i ncl udi ng extensively passaged col onﬁ-for m ng somatjc

cel | s (ediffcregigte "Ex%rr?pfrrég voP 1BigdperE dhanong cell Hpg) A enbo¢fal or "unipotent
Mar r ow dgfolguBifbr SONB Iaf c&BhpIe of ARM SHicH mlsusiétm V\%% hé BRityRtcht BARSRGSRon

adult human bone marrow deri ved somati c cel
2008/ 156 7ABFALT/ US2008/ 007488 (exABM SO, for use in treatnent of

vari ous Q'S%Q&ﬁﬁ&mﬁn%té#ﬁ 2Ardgts ahs /art%ntdr%uh s esgkhg??iﬁgog@g tgjgﬁ%&?ﬁe%: 1)

|nvoIV|ng|s ema, traumm, anda/or i nf t1on
exanpf e, cipecityt fofr aelf-pamewaly avhich iadhet Sikty de g dhrabigh niragrons eyeles Akcyll division

adurt e gl R e SRR Qe BB el ol el R T e

the pres &ﬁacmnwecﬁangm irdo enpoe prre dinds of esture el types lalnds upeatsech change no

Publ i cat 4 200300 94%@ ééﬁ S Ap(? icati I on 60, 244,

Sept. 21,° 56 CIEREGYECs PLEALIVISIN) U BR ef\bapa%’otﬂ %’é%l‘?t"(%!} ‘§‘e°°Y‘e
Appl i cat hdilﬂodytb cho sl . ). f iAlsafde®tptein, WEferdldn pERALY Qfeaﬁshﬂﬁebells are
patené applications are herg@; i ncorporated by reference in their
ent i P&t yeithen tqtipotsat, plugigptent, myftipatent, op paiptgntmregeritorsslls o4 "messnrma) stem

of cellsc{pueh sk cdiDsf tﬁ?sasmla %eﬁﬁxﬁ&%wﬁeraarsalavaeu 1@ beeRKleAved or obtained
pl acenta, mnuscle, unbilical cord or connective tissue) are

cul t ur edfromamesenehymsxigsan (ish dist fcry rﬁga@eleg bong mggowhadipese mysqerdeaged) See,
and passﬁgﬁgitzagt bﬂwéﬂﬁcag&pﬁf ttllleeﬁorﬁ%iht&rg%r Ms%.q;hesﬁ;témﬂtﬂhﬁ' @oc%?y for
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One enbodi ment of CF-SC and exCF-SC (such as for exanmple, ABM SC and

exABM SC, respectively), as used in the present invention, is an

i sol ated cghl, RARhati on wherein the cells of the cell [a)

CO- express CIZ%49§:l and CD90 and wherein the cell popul atrgﬁeﬁﬁg@g{)g{gﬁs a
doubl i ng rat.e | ess than about 30 hours after at |east t _at

onst - anGeig ThespsSn bos a0 FEBRER Y RBEBY: Vilopulit FoRp: ASALS Hgg0s): ahd
Anot her eaitheghepEIdd thdreigF- SC and exCF- SC (such as for exanple, ABM SC

and exABM SC, respect i_velqﬁ]., as used in the present invention, is an

i sol at ed ¢ &P REHM detRMEIRhBeaIS Fellhwhich| cpa begomermvdrng ofrefl 3 Mayds found

CO- expr egwifgdDAaC sr deR3n@ReInOfhe RERIHE LE tRUENR RIS, O1®iPStent cell
sel ected fromt hsea%gr:)gjﬁp cg%si st}nn eoféCIlZ)44 HLA d assg?ﬁl antl?gg?hceaigldaIe

13 ( b&t ajyraNy erodytest tha firgfew @@glsimceﬁthe famélized |epg fiopUolewins fusion of an
mai nt ai n uhl i ng te ess: 30 s atter S
about - 3055l siriO cER) ©  Thus, PRRpbER B an PSR HHE bR
doubl i ngsxtraembtyeniceald tgiesrent of CF- SC and exCF- SC (such as for

exanpl e, ,ABM SC and exABM $C. respectiyel as..used in.the sent
hvont | oft® ured ertf Pl Teah AR ok e FEHE g ol BB 58 2hy of
20081156#28REE 14662 09RO 5ad8& 0] niehmiear) totgtizpt) Aiundrin Ghe GXphieHSofGRY 26lls
and 0, .but are negative for expression of cell surface protein CD
10, d ®h&Pein the cell population maintains a doubling rate of |ess

than abouk w38 hQeih, GhhlBpotait” nRasd cell MHich3&n ﬁbddc@@ﬁhté%l@ s 496, Rbredhan

| east about 50Q cell popul ation doublings. 5 Mther enbodi nent of
CF- SC anfingtypy-ofdiffesqntipted elisorA mesenpheial e ol isandxasmpiagl aaultipotent cell.

respecti ' P A i i j i |
p W& Yo heftn, ¥§&! oﬂthl }rﬁlﬁn@é&l% %mchl alax'ﬁfﬁdhf{;onw Snégkll ngé aﬁﬁgoé%%%{ls

popul ati on wherein the cells of the ce popul at1’'on co-eXpress

CD90, anbavgrike prpperbrad seléir¢newal, bulcan phange inte orlyloae kind of metwre ¢edl typeoup
consisti kLA - At | , 3 a o g,
2-M g?og?&gbﬁﬁfcfl%éﬂt gre %2%%%"%5% flgrgﬁ{e}’xlﬁgﬂg%i]aoﬁg%?ﬁcg?rpposs&lrop alg prsing
prot ei n CDdMoscamed ofithemainbet ol afdlhd stoiued txpicalty Ond impamt @insiderad normal for,
doubling,rate.of. | ess. t han gbout, 30 hours after at |east about 30, at
| east abgjﬁtSp‘Efbe,S fr(?rm‘é'ﬁlcflgﬁes eﬁ%l%r&ﬁlfmée(ﬁl' cel |l popul ati on doubl i ngs.

Anot her arhwel hasih, dfonfEctiSE tRnek"” éx oie SCthesiohtydss 6D tisshx arpdllg, refABMc&Cin
and exABM SC, respecti.vel y), as psed i.n e present inventioq, IS an
i sol at ed™® P?ﬂ%&‘ﬁ%ﬁfifﬂw @ﬁ?&‘%rﬁgﬁl%em@ﬂﬁ Bhsdan E‘I“'I"O'ﬁd'ﬁﬂ}eg*t (gppective

expr e6s g&8e & invBIved i OfRhRm &R @g strfoh@8Nahdl QushoRUihdCRNBIAL Agived fbm
sol ubl e proteins shown in Table 1A . 1B and 1C, and wherein the cell

popul at | BI§SIEETt AP HeedherdL FOTRGetvELtissust inchiles thasgtissues somgtimppigfested to as
after atnl@agtivaasle hpePt “fRpliz&DMINAGve Asudl”, | HAStenfRfitic Wnftlite

popul ati on doublings. Danmaged tissues and organs may resul't from for
exanpl e, tléﬁllg"eas_e (e.g., heritable (genetic) or infectious diseases
(such as.pagt&reals uevﬁrﬁgér?' kel YRARF 861"%85‘&2)'09191%);1)% RS Giakn b8 BRans
(such as buns, | acerations, abrasions, conpression or iInvasive

ti ss@® anmi emthelm innjlageiand has 4 salebneiprotagacayus fibres,dnadhding cellagex meiselastin.

i oni zi ng~radi at i l.af | i n stem(e.g., ..
it of rmusaaiears B PRrertss FebaRt daR. okl e TR Br RS Sebere g
CF- SC andhigy GrfsTighmacth ambtehdonsexanpl e, ABM SC and exABM SC,
respectiyely) .. -SC and exCF; SC pyrifie rotein fractions, 2 .
Cuper nat anebblizedceorsediie, Tigitel "Bt o motenmsatiaeca i Por o ofecwr
cel | - supesingitaRitsiderRurdlak cometiiveSissan i LxsehoRGraensiidr mnad e dohagen,
I n one enbodinent of the invention, the above nentioned conponents
may BR cbmpiliibBaiform a spit skeletpn i eport Hedymphoyd prgpesyidenh godes hpag mprrew,
bi odegr adgflgchpt ri ces which contain additional conponents such as

col | agen and/ or fibrin (for exanple, purified natural or reconbinant
human, boEmbonior carmedtivige tigtel' agenda0 negserchpmah conngetivor tigsed yaykdy owicbes

aci d ( PeR)ne AR/ tRne2ddkdch e ElshUSbihas effbrjod! AREVE tSQTPRUR Biass of
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conpositions, by injection, and inplantation. Use of CF-SC and

exCF- SC (such as for exanple, ABM SC and exABM SC, respectively),
cells and ‘ggq?dgﬁg&?é)ns produced by these cells as descﬁél@ﬁgoétﬂm;@?
present inven or tissue regenerative therapies my provi a
nunber of. benefits conpared to_previously des |bed ti.ssye

r egener ali?Ve r}taﬁg?ﬁbqpé Ay o, g cresodaag,( ¥}i§>{8‘ﬁi§ edayeg ot ti Frunargerggdisc)

and exCFofia &rstigh. ¥schRin ¥Ry, Mi3bcBme Rentems\BdMtaBbn bundles and fibroblasts.
respectivel y), exABM SC cel | s and conpositions produced thereb

provi desMesgrehyrse dater, diffuntiateg difer bippd etsnlsr ajspdupipie qragnsend lspanective
reduced gelves swcaﬁweameaﬁfeq&a%(&%&lau@ﬁss&gig%% el c%mhb@ Rs@B%ound

T-cell activation; see e.g Exanples 3A 3
Mbr eo¥er durisign fesal ABIVEISEMaRtH ite iABIBISEsily rfountds ag mmmmoogntc@ﬂ Mﬂlaspmemlly (a

ubj ect s RAL siSAd Gl AL DS Pl S A LORBARIE Lol Sy e

i nvent i onmbilisal cosl)at es to the use of CF- SC and exCF-SC (such as _
expanded and ten5|, vel d aduI rrovv- derive )
coat 1 o ABel FiERn e BER TaRE, A S FRBoP Rt Prdciien fietmie
cel | proguabs cgmﬁr@msmlg@wntme Imeiohsnzeﬁa:rens a@t}mm@ch aﬁihgnh@a@h@netm
particular, for the in vitr

and/ nt ai ni.ng hemat opoj esi s (i
Genelbit | BHPEAP BB ETEERS A GO OO SO et In iy e sgn el divide,

hemat opoieddnérafl! GBRBnhREakARM! SelisThrdedXaBRBS Selfsalhios] vﬁfexttmeﬁ Bﬁb&fy‘ ffdm the
Thus, anot her “enbodi nent of the invention enconpasses the use of such

cel | s anBearisBaARgoRited i3 Wire dRredering 2 Sprimanyeqeflsculturs”), an dadergn iadinissd
and/ or npLRbRI i e I

(erythrocyt es)& %ﬁgﬁﬁééggﬁr&p %ogﬁ‘fqﬂ%qkkﬁ?d& Elftpqﬁea%%%ﬁ[ﬁag g. For
rel at es example praare Asliuges aﬁmoﬂrtemsménnaxmhahmwenmmgnmzndmdé caangually

i nfl I P

compia i oieteorl SHHIG Bt i feofbuuHE Ninifed Engetl ot RABNLE b GRAainE B tne
i nventi omqumweﬂ@gae);bafwcshfferan&nag;demlh@@s dfiog. repair and
regeneralon f _woynds. of the _.ski i.e iderms, derms -
nypoder 'S e ect B RHE P46 Tl htont s ERaBle@rGpnieag dogr ol rsiding
semi - sol w%tthma(nd aaspirl b karga tidRierto @ﬂﬁchv(gr ahwhisEdapDEAls @ve@?é&ﬁeﬁﬂ@ﬁer more
exCF- SC (for ex ABM. SC and exABM SC), oy product

gener at e aﬁﬁb%?gpeég? fram E%Wﬁ&ﬁ?&i“&ﬁ%ﬁ“‘g‘t r Mf’t"ﬁ?‘h&l‘ apgut Aryeseks) dglpdes time
cowpwndpenodv\@f%eﬁ&hmza@@ 7153008, 08 14388, EneimlzaruyeeE@S'M&% t}% about 4

Preclinical Studies In vivo recI i ni cal phar nacol ogy studi es have

deronst r ¥6@4" ek lmjﬁ@ﬁ.tﬁmeape@dﬁ xftmorg fthanpalonted jmontlse t marthin§camprths | 12
i nfarcti gan@ed sshéMke24 HORHE XA Mbifihs, BH nfdnfhh L@marﬁuseﬁh'&%%ﬂg the

effects of intra-cardiac injection of hABMSC in a rat
myocar di dhe prefent dnvestiory plso pelates éumanipuletiors ofl 6F ¥ Crimnd: ex G- SEf cfeilqmylaoons

hABM SC kD a. n

't ar ot S SHAEE oo Bl (ief bt 8F aBREhefilhe) itk ol Pt gl Sptuble, or
was 2h omsf:ctdneilt cAmBMEO pProducsd dbyaths iig mitfad mamtedl angdraxpanied tseli-nenewingdi adony
functi ongs cleﬂgll ficantly reduced fibrosis. Furthernore, the hABM SC
were not ODSErvVed to remain in the heart four weeks after cardiac

i nj ecti ofihe rpmafsentn irevantionf atsdﬂerepeersl mheﬂa:hsumﬂgmpaxﬂmamenepbpalagbﬁs WS are

after inj ctlon 0, Addj.t.i in.a st i gati gthe safety
and er 1 WP By sk ot aniB, alrreragbiaftabld ohe oS BkesT Forsgaprg A
parti cul giesent hvemadnudlates ith exteadadPbipabded ehfRbWlatiord vailif %Q}ia@fztenzed by
per cut aneous, NOGATm gui ded endonyocardi al adm ni stration of I'ls

throtgh s rbehhRTia s;f'a@wa galgiumg dmagtsmn@{lwéaldﬁha%tecvml@twe condmons
parti cul feiudelel Wl Y¥r WehBAd- RS vE ik ’tﬁept Riatedr Wsdp?ﬂm%ﬁtaﬁ b &b&gpgen

i nprovements I n cardiac paraneters. ew se, In a ari son
t he met hNdggin (sge Exewmple 16). Oonse sl Humas Noggia: feecog.ethy U. Serp@nall Qanteafor

to detergjpenedibiF bk ﬂ%@% SSatkPhs®" RLERLAGHI NISUNITBE 237" GSOMEE Yos441
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WO 2008/ 156728PCT/ US2008/ 007488 Description O The Drawi ngs Figure 1
shows a 2-di nensional SDS PAGE separation (pH 3.5 to 10; 12%

pol yacryl of .proteins secreted by human adult bo
mar r ow de%gﬁ)ﬂgo{% |c cells (ABM SC at about 27 popull%ﬁ/%%wsmmws

doubl i ng on th eprese separate and dist] nct
oy ot ei - CHRRGT AR g TRl Pttt e300 a5 Aot e aad i
(1cDa). dipeesdioni e SNMYRErDUO bRs”, SEPRIAESI] BOF GUT-6084 @odHpel ectric
point (pH 3.5 to. 10), The Y-axis shovvs g{rot ei ns separated accordin

to nol ectepresat irventap alsgrelateyie DRSS ﬁrz%dﬁ%|°91éepwaiﬁnaé)maqﬁpwgé>y
2 shows m@QSQrBfQIbﬂﬁi,’r%P*a?ffe‘PéntP fe thto Hidd &6 %&/@f l££‘ of Bbifit Jnﬁauéé?féﬁatéJ%IEIGm
nerve grow h factor™ (NG-) and conditioned nedia derived from human

exABM SClqpasitsafssudesadep oapavek itwh wigrado sbidi erlls populytioRPIvRRiTS ive sticate, or

only. B).

o150 AT e TP R, SRRE BE bt Thdble to berte e M BB St ot
suppl errecmaniasmonh a 1 50 dilution of concentrated conditioned nedia
derived iﬁ i pgl}l % Qus d|n|cate neurjte .outgro :
Ext ent of ' %“"?e“ 3“’8‘&10& R R AT 1 e baite P LT A e e Pg‘B’ﬁ‘é Y
t han t hainethbdspanadingamdict ﬁmliaﬁﬁhmgr(ﬂ?-SCI@daexgiFéaﬂ]Io’iadonfpﬁﬁﬁGx‘ise]bﬁ)dﬁdeﬂrby
of iphibitjonof, ggenlnduced]'s:ell rol | feration using

ABM St Hi5p gllsRe PP ViRBIFgRoR R lw&émrs@é%wybbpmmuseﬁﬂy
to about acJ;thﬂﬂ@UirﬁEﬂsQEhcﬂ%Q' pHAsRacR Btk tacdtpREeR3RE oA P h eRAALS, permanent,
exABM SC whi ch have been sub-cultured to agout 43 popul ation

doubl i ng¥ bigdsgradablematr®)-T cel | proliferation, cultures were

i nocul at g ohae

| ool ¢ 8k, i 2nenly Voo Q0L RIS AR i, S 4yl nd
ant i bodyeeaivel erpansed ipphratopylatiomscehich ape peefursidy regativeplosiexprpesion of the
cont § ol RS I €«

Rese<i';1rchS fl{_gprodluct s&%n%g\?om%%dé%y%%%}\gp §ﬁ§ %R)ﬂBﬁaés)g:méﬁéga and
Swit zer | 3BdY. (DG eas4metkenss ophnnmm@rlmglaaphmm qimoglai; lkies Zandathsir more

after suy. uced ingisiopnal wou s el s, ,bot
wounds f‘rhgtl%%gé%édrl nental r%uﬁmﬁﬁye 1ﬂyes&gatlog f\'b v"tﬁo 2\39?1» 33?55?1 Wst h 03
al | ogenebep; HG(1)i286-90BM#3C Daﬁmabautal 28“Thep8irRO-bin tatdl i bgb) paphleien is

wound ool easar el TR pfens Boey 108 AR, ODreB B, T ronsud

gr apho (1 iighictepiaftidh) of HRRHAR SRIMoSerié sgt@dmuspb@gaﬁrotscmﬁﬁ@fom&taf ﬁ&mq&upbone
sections from both treatoent groups and shows a statistical

si gni f i cEATOY SUfRE PERs P HRC-lompngelensl Wéom mhBPRMIner &es-Jeye éla:,ﬂﬁ(?’a Al
porci ne &BM SC treat ed wounds (statistical 30 significance
determ ned using a two-tailed unpaired T-test); conpare, bars for

"Hi sti oc%eegwsmswe@é@rs glso prBigs J¢ mprdacitre aml yige ©f Phpmnageuficalin aecsptable

repr esenﬁ ﬂogi@ioﬁst Shtdrid dﬂfl aﬁ@@xéﬁ(tse orchafh e%wgb'ﬁg'&ﬁbw ?)Cgj with

across the incisiona / days post-treatnent. Whunds treate
wi t h2por additonaBugaral amd/gﬁbempmccomaonenmAs one example, CF-SC or exCF-SC (for

cpi dor m ST RS AT £F SKABREPT S AU HEUuhAS IF o bt ey

i n the | sweptablefsolytianeto gémevae (dongtosikions malliqsa)d csanqnis@licb @ndolid- hke forms

anatomcal Ly co rect air .of.t |de ms.in nds r.eat

e por anteoRRli &6 HF BRI i BF SERIRE Froainad Sreretiopet fih aforders
showsf ( hies, cskmgvl 'mh& wchpgbﬁhglabﬁawh_ §%ﬁeﬁﬁbm4él5erb,eﬂﬁa)on\éj;] ch agpear
engrafte at least transiently, jn the oderm.s at_this ay tine
pOi nt? ?‘@%P’E—?S@t laventos &Eﬂ%&?’}/"'ﬁ’é‘ﬁr t@s‘égﬁt"éy ﬁplfﬁeﬁ"")%ﬁﬁ écf"rf%la‘?dafoe rein as

cont ractb&&hwfonhmg@ahasi &t g@gs@ %ludhr%éx‘t&@%e]?%ﬁﬂ%d%lo% %émag Sdthatic

cell reconstitution. Human at out ation” doubl T ngs)

wer e receils (exCI-¥e)- i Bxampépsiod smlb%rélg eEechsiit duman Pal@efnawgré@”l\’ﬁéoﬁoala(lmells
1.8 x 10@\]331@' §(§/ Iﬂl-lhdnﬂé‘ @x&:ﬁﬁ@el? tp%s?{gedf ﬁfultzh%nQBLHoﬁe %W&%eg%&%w’c cells

-11-



15 gel lattices seeded at different cell concentrations utilizing
exABM SC at about 43 popul ation doublings. The data denpbnstrate that

rate and a\gagb %gnl tude of contraction is related ﬁ?r/ﬁfiobf;éda?ﬁper
in at

Heat inactiva I's do not contract the gels, denons

this act bi ophysi cal ent ure 8 ra |,
repr eseni At S@P afﬂ R raeat %%V%B? g ég{;&rgmag ﬁawﬁ&sa%ﬁ gnd
20 matri diseraers @ReBEng isclormia,| thaufha, MiaT, mfﬁﬁﬁrhé(ﬂidir(@uchwpfol exzﬂﬂ;ﬂe VBt 2dilure

when cultured for 3 days. in hydrated col lagen gel lattices utilizing
exABM SClift to2p8a myasardishinfasttiond ANHL NG s¥9&S)- Fi gure 9 shows

phot om ¢ Sélgfeﬁﬁgaﬁlgoéol&ym&nﬁg'\@o%t& e&ﬁgt $EF tSéf) eich s bddﬁﬁelgfn?éiilapén% marrow-

col | agen- based nedi a as rquid (le panel’) or a sem -so (r1ght
panel -';J ( darivied ztmgtwe‘;@NBMBM -a€) eﬁd@ad 1m®em@qsg¢tanvthomwmr¢mg@) as dppazbed in

ot A S BN SO IR 119 L RIS A ..

cul ture 20&Mh aachﬂl 3. rRatna PeldicatiorBNG, 20046058412 (Sits p@phcarmnn\Md |10261,684, ffiled

wWithin 152 givi,n ise tg a tructurethan be
hysi cal POPRNP R AR Shabost pad PR R b DR PP ardied By oienee i their
sol i d- |Ikrﬁlrét90tl ssue formed by culturing hunman ABM SC (at about 43
popu n dq reconsfituted in the biodegradahle

col | L@enﬂbﬁ"{@ g:%ag%t‘)” PP S OP?HE%SBég“% Ergh 5 fen exepplfs from

the pli aBédel fMrr&, EREsiiA Sﬁﬂ&n%%hs&%r ahnbhRe cJhSISRP T d’ohﬁé&w@%gﬁje) are
shows the eneral texture of the solid-like neotissue. | ower

panel ol wdst kv grxesn copditionsregs 1€Sﬁéh%ﬂ atEgepherig) mshpq@t;ag%@gw gell

Trichro [ r e

the ABM”E%S*‘-‘%%%P?%W* 8 oSG e ap MRt coRiyh pepbA GBlR Ht

2008/ 156@@&@%@6@@@%@0%@%th Aﬂ:ﬁ@ltexlba@l@lhn of theelH-§C tolen appropriasé cell

bl ue;by S

ol ye e L S C RN ekt ARy o POE 8 B jpvsntign. For

shows ane)emmhqg Iaﬁeloéxptaimorqufambl(lﬁ -86 imfvirraufotr |apleastmboutr3§genmaatabvﬂ 40, or at

cytol ci n n ut T ha..

71t oot 250 SR 2EH BT Ao e - SCaR B e b il GpfRytons of he

t( her apeupneﬁenc tvestiving ahloﬁGISchf:dmeMe(Ef lEBnghﬁwkatsg};ta@n&gaﬁm&pﬁ@hpﬂzﬁéﬁﬁﬁmn,
nown to augnent .angi ogenesis,  infla [ nd, woun e

have. beefleSIRBNF EQMEoNG SEaRY] (pnd s & sﬂgcgt%ﬁaqemcﬁ Rl it HBY-HC,

factogs fe@%éétlt,é]? i ncl udi ng pr oangi ogenic factors (e.g., SDF-1 aI pha,

VEG-, ENA-78 and angi oaenl n), i mmunonodul ators (e.qg., IL-6 and |L- Séc

and scar OppKmBPdimeat obGRSChangd #g-Redeichtasrier pxample, ARMI@and ex M-
M VI P- 13, 20d1iddy)Aad (136d7a Me prEdehi RCETRNSis aﬁlh&le{t&\ @éﬁﬁo{gﬁ fati5F WakRIn B cents

these factors is nodul ated by tunor necrosis factor
( TNF- al pbkthe cel papylation pg- F‘W@“}PC@W D80 and Wétremh@cmn@tlommamtams a

cour se Ofio i furd b?ﬁe‘é@th’at? o 30 houfs! B & ltzstaﬁgttﬁoaam&t?t?wb { 40, or at least

injury- respon e cascade amrat | on, regener and
f r on2} nj alropt 501¢Etﬂtxgﬂpubtxmdm&hdgsexarrpl es of nol ecules that can pI ay

Chove anSRAREFRH o CF s RERRCRS Fhanldn i SopBabd o Ramsq

with hu n&apeéBM@Cas fredrin Weepesseaf ineéntion piatanEsllated ed1Spdpalitiby msreﬁﬁﬂv{b SElls

denonstra i.cantl peak 05|t ve rate of
pressur e’ @ﬁaﬁéﬁ OB} tlﬂ%§°(’ fess%ﬁg@ésgﬁﬁg ac?ﬂé’ﬁ&@’é Fe e strfage Profrias pederted
over thefr@ﬁ%éﬁmﬁg cbmstagl&hcm Bl CRE-1 RfkidinVBRKp LR BIMYRb S5l 28
4 week 20 val ues delta + p/dt ) denpnstrated that while vehicle

tread®d whersintihelcelbpanulpgen mamtaing adeubling mse pHlesothen abdue 3@ bowrs efiesfat {daet
study (ngoat 0/ Gt Q?At Eﬁém 43% EP{aEst Eﬁcﬁﬁ%ﬁgel ;Jﬁla‘?l'o}; H&Eb(hg? preparation

showed S|gn| I’can I'n cardi ac unction Conpared to
vehicl e Anetheraahhoahmnt bfﬁE-SCraadex@F{S@ (A aSEordexample; ABMBEC and exABM-SC,

stgnifi Claegéécyvely%wgsr uste it plil'gssent(lg ént:oxlilgg tléorl]ﬂed Ce(i]rp%%ls,l agorll (\av erein the cells
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WD 2008/ 156728PCT/ US2008/ 007488 i nfarcti on. Hi stopat hol ogi cal
anal ysis, perfornmed approximately 30 days after adm nistration of

ABM SC, i nglj jgnificant reduction in infarct sizg.Jn.r ,

recei vi ngrﬁk%ﬁ}[ﬂégmg%npar ed to vehicle. According to a %?%Q%ZP&Z@QIS%
rats recejving, hABM SC had hi stol ogi cal scores approxi mately two
points | a_mﬂ %Hamwléﬁ%%-%wﬂsr@%% a1 GDPY- @%ﬂ%ﬁﬂgvgﬁrﬁﬁww gf cell
Stypi cal sirficahdteis CIR 0F fetiehée: thEc8Y pSpuldtion HNStams 2 WoliBlimiaf d¥8ess than
from hi st ol ogl cal, performed approxi mately 30 days after

admi ni st pbaut A hear agleasteheyt p@nas eash pbauk 4Agersati lpast plous S4reell population
struct ur g fiinkat s receiving vehicle or ABM SC seven days after

nmyocar di a? Infarction. Figure 16 shows that all ogenei c human

ABM ST aAdobsriBiog§tant ppCESE aidtesGEBG (sueicasdorléxaifiptee ABMpS 6l anfl ek ABMBBC,
in one- : m_ X l. h . reactiqn) . .l 17.sh

that ai | SREREaS g REREEhFin RS 1 SR8 calpdlifa Srst et
r esponseof the acl2pomiativh Bo-ghpredsaliD4dce KPO0] didvhe oAmbre/delisorfadepdetsing@dected
cal cul ated for sanples collected_at %zf\sel ine and 3 _or

0, days _
post - t r eFPMeNE SEA¥R ORUHDEIRL (RAMy EH-A frlass-{ r2ptigany ﬁndr%db%{?)_ % ¥igrelgbulin, but
PABM SC ofe fdafve 1bP@xANEIRDEE BLIY s&ERB frod®*XCDiO MRl {indBh b Seft lpopi¥tich
or Day 30 15 for CD3+ cells which were stinulated with ConA was
si gnil®i camintaingy ¢arbling radeof lees thary pboub A0 hewte aftdrct le@pPpboutelq, st epshabout 40,

vehi cl e p{@ﬁg{t t i t both pre-treatnent and

necr opsyal?éhp < .‘gg)o.&ﬁ%l&—'ﬂ%tﬁdrhe@ ﬁrgbws the changes in cardiac fixed
per f usi oAndbti entiodenent of GFSAt and ep@FiSfhésechias fonmxpeples ABMOSClaad ek ABBI-SC,
(BL) neasure ts, wth asur epent s. obt ai ned .9 S st-20 .

{ront menl b T HAERH S n ERERHES TRV iste s P d Sl oo E e e cels
ej ect i onof rgcdelloppulrdes ekpdss onet bir B@red piotediil seldvyedchomahé gumpodonsisting of

basel | ne asur enent i t su nt.s ,obt.ai.ned. 90 days C

post H eaf‘é}’é%% p%fet"?f %‘ﬂ%‘%@.“% Qhﬁ?ﬂfi iﬁg?ﬁéi vheRsin IﬂE’scerpoagléﬁ?r} ppptaingea
er yt hr opaowtlling rty bolek28n 96611t S0 butsaiiét bf Radd¥ibah I ABNERECakdut 80, orl dt1&kst
Activin-A, VEGF, LIF, 1G--11, SDF-1 and SCF). ABM SC | ots were tested
for cytoP?quhed edigroapiation dRubHBERAYBI OTM Human Oyt ol ci ne Anti body Array

(RayBi ot eafhaoddnfssies af@bt b rdsl i g f
DM (& B B e B g or

The OM widectinendisessrselsughaasditcieriply yiraEnRRingTRfertians))2physisat raimaénch as
Filt j L.po poldl VS Seived i . S

that 2o AT SR St onE Uiy Qminles R B ive Hheh, S Brgad HRERDT eAbRE,
manner . bEingrioxx ABNVRED ¢xposuacoizibd rpdglidng end dyslegubition @ Xhenammpuitecessiech
for theiy abjli. I TINF-a | evel s when cultured at various
seedi ng é%’saiutkcfl}é'}s{m%‘ge)fila&%gﬁfooo cells/cnk, 20,000 cells/cnk, and

40, 000 c&ht ptesen)invefdbh snoveipasses thicinedoff OF-SE aal sxCHSEasuui 4sr &€ example,
Advanced 008115 / US2008/ 0074 M Ccor ei t her _al one
or suppl é‘#ﬁu}ts da?ﬂlfﬁéﬁg n{esﬁ‘fﬁgygy)’ I-é%ggl %@Ef’fé/%gdp‘ﬂ'meﬂspfﬁ}ﬁ% fizptips,
i ncl psled s@frrataagget CF-8Ccant eXtF-SConmaniohal mefiaOind Mictiohs S QUM seitriaifts
Y-axis. (Y-axis represents concentration of substances_ in nedia which
has boenCEBIELMIT SEEE ?615)%@1*‘-&%99@1 A e 2 iponfesbadiment ©F thengyention,
reduct i ofheOfboldNmeRicRBP @ehporeRtsRBay Bt HRRedVith & iRrGRESEintd ’i.‘ahgsfiologically

sTNF-Rl and sTNF-R1.1 by exABM SC (at about 43 popul ation dou Iln?s).
Basal | eg@npaiiplsr bigdsemable maRresRwhishcepntain gdditienad somperentsf sugh as collagen

pro-inflgﬁﬁ)@rt i (&) I -RE IS t,

appr eci abl e I@{/%I(E&%%@IW& ﬁfe %?P&é??%ﬁ\ﬁﬁ?%%ﬁ%ﬁﬁ}%%@?’ &'ﬁ?(racsuée cc?élta &n
revedd anr ifibvis),send/al aclyghystlicp abidt (@A), t frd/aruadibtional stretthmil sere thechpautit
the levels of both sTINERI and STNE- Rl11l detected, suggesti that .t he
ey ot qeiniiplS; Cofnn GAGCRLIR & Berth AT be Bt e bl ple ot grate or
TNF-a. ( ¥rgax dsmigeio @Rmmits, cphdree tntlak res0lt O repbib shdlbCegencitioR OF theWainabed

has been .concentrated 100x). Figure 23 denonstrates that secretion
fissue or organ,
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(IL-18BP) by exABM SC. Human exABM SC express basal levels of IL-1
receptor antagonist (IL-1RA; Figure 36A) and |IL-18 binding protein
(I'L-18BP; [Fi ) even in the 20 absence of an infl tor

si gnal sucﬁbggd’sﬁlﬁé?gl pha. Figure 25A, B, and C show thﬁfﬁﬁmﬁ%m SC
reduce | evel s, of TNF-al pha (Fi.g. 25A) and IL-13 (Fci‘zl'g. 25B) while

si mul t anEBGetgnentigriciha gnentom desdpdexyse d SEHRCotnd exGF-pE; (Guchoaschor | gxamgple,
M xed PBNBM.8RC bh@ "ex@3MKC, ( RspecRedPONHSIp &V, ine® ! phamAbdRANF | 3edptabl
treated PBMC isol at ed from’sa?r%ecdqn@F as rEQers_pqnlger J SKCE ﬁ ' eéptable
M t omyci perapasiieas ewhicBMERY sl administeredn ia 25Hqvid.e semi-sodidnorx . Jolidiliker etate.
26 shows Bﬂlbﬁéiﬁ{%f]{s%? 'ther'%ﬁéfﬂfa?‘ob Q&Inﬂﬁtér%}ggp {hQs ﬁ%ﬁ?ﬁé‘l} @’&8 By AL 8 ed
human peri pheral bl ood nononucfear ce proliferation’using
humans ABiv 8€. reREGBSH] snapaseferexsmplep by ttopsedl applicationf asAPhySE dh adrodudived

been sub-cul tured.tq .ahout 19 .ation doublings and # RECB906

repr esenf%ﬁ%osﬁgﬁ’ib&’dﬁ’]g&lopb?n]dd?'%%%ﬁl% that have been sub-cultured to
abf)ut 43U88€ OQGpLﬂ@h]ild)E\xG(fjH)B@(ﬁMSas fa'lf)eﬁiﬂp;lﬂ,l Iﬁmrﬁ-ﬂBﬁﬁa a;tmli.qtm,aﬁemmvely),
Z]lcj t tegr ggc%\@&gg Icir)ll;(c)}gtgséjt%{ng Ipéq utéeé:ﬁ l;zygtgﬁﬁéarm cé[lggq @é&t&ﬂ%{:ﬁ thaéepr;gs%gt i%&fénrt]ilog for tissue
Thym P“ NesgbidRitiel thedgibs ag Iﬁéviie?ahﬂﬂibﬁr bB BéRAR édh%éﬁ%%r&@ﬂuﬂ‘@aescﬁbed
quantitated (CPM. Human rresenchémal stemcells were included as a

posi 19 veligdtaesnerativpdhoremey apd praBReT Foszeoploygshaet 80 ad exCF-SC (such
Descri pt i OfrQkahPR, hBYEREI 2R AN Rd Yes @qti%tel?g}:ﬁ@éﬂd-ﬁf cg’lu.'ﬁ{d] compositions
early-stage progenitor cells [ose pl asth ty because the cells have

commi t t eproduced therey pravides airfehmesr afitiskue iopenersdiv e WeeyapyAvhichmay exhibit reduced
bi orl ecyd afe! G¥ Qe r%%o%lggss%g{hogse Setinted aﬁ’x?na&iﬁn %fi uf—cs%lpgct %li!)n;lsoeg e,
the ability to respon 0 certaln signaling nolecules (e.g., mtoger%
and nor pRzgmpky ki 8B, ioul8l atddAwi Mordovere sinbe ABMISE candi wx ABMESCs are

beco anot her _cel| t.ype. .Thus, as . a I ins to differentiate,. |
Poavit ¢ REn sty K apitoee A3 sRed o e REABRCARH e iR Rt o
g_nt _e(rjs aﬁefitmnbﬁyé'fa%m_pﬁﬂf,faﬂﬂlﬂ.s@dgk?M@ﬂ!‘eﬂiﬂ‘l thle_ cell can no |onger
i vi de. ry into is al so associ ate repljcative senescence
Chal | mar H8° BsqRIRITIen e Taies toros Sk SOty RSt St Ghih e Pirhnd
pr ot ei nseekivaRtedpaided alitild humb BSndmaRbwdetitdd! onfatibe@ihuinky ABM-SC and
differentiate into a variety of cell types) is typically considered a

prel ude PERY¥GI Eﬁpfiffﬁ‘f’ﬁfllé)ﬁsga)?q‘_ﬂ thei enll produels |agnepted e dheshcells, for inducing,
Fur L Bg! MBhtfincih@ SRl ilifintny hdfaihoRlsROUiA BRicdh YoR BROA! A Gelllrbdbrl By

t
| oss of a cellsS capaci t%/ for continued -renewal . In contrast, to
this typpedictigadiiredblopd sellsl (epytireedsd dnms hespripnodsticanogandsmestls dul 2 pretess
surpri si fyhe I i i - f
the. pr os el FehopAtaly'S TBLE SE0hen At e Eith, GfmBid il of
(i ncl udi suphsells andémewmpositions prasiuedd hyeduph calsstoanduce adnbincd eesdior enaimpain the
of plastjcity i nal n mhpdi nent of .the present invention
are therg%gh%{llmé%%f@lroglg%?ﬂ%fI'egrl\)?-ogtcgfg?sedeg&“f@ges\)ﬁ th a continued
capagi t yAhohersetdnplenéwad fi€ld. ¢f thecieldrsion aplatel @o ahe pesventivmeshd treatment of
sel f-renewal an roducti pn .of trophic support factors (or, "trophic
suppor ¢ G AR ok B nalol? sfaBts R e RS ey Sl poiiRiscend
of the péaagiitiohdy®didedthefbynot express significant quantities of p21
and/ or p53, \émierei n.a "significant quanfjty" of said nolecules is_ a
quant i t yWHIFEHT i€¥ample 1BaPrEvEnt 3Fveplion PLXifes ERRRsitapR apd methodn &3 cepritand
May I eqUidsenetatiohi 6f MLind®XBf @RS kAR qi.@.Y%lpﬁieHﬁis,paérmiQSI:?ypoa&H{is?f iRRee the
cell cycle regulators). Additionally, nost experts in the field of
t he B esmavuferiviernnd e whlinddesqmeicelia, angrsolidbikn amtiasp othéehi incorporate CF-SC
str 0”.3' _M&)&f@%é gop@i 4 hluﬂﬁﬁ A@ﬂ—%‘d &dt%AW—@%Z,eoth ggurcﬁ%}i'érhtje& B}f sh
capability of generating or pronoting regeneration i or gans and
ti ssues. cellsumd addigvha strgurpl arshergpeaticicammempésct ed result of the
present invention, is the ability to generate extensively passaged
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10 bone marrow (ABM SC and exABM SC), fat, skin, placenta, mnuscle,
unbi lical cord blood, or connective tissue), are permtted to adhere

to a cell ﬁblzhw]g(ﬁyrface in the presence of an appr oprpi:g}ufsmr‘{gﬂ{.’,fss

(such as for exarrpl e, but not limted to, Mnimal Essen

Medi um Al p r CLONETM suppl emented with 4 niv
gl ut ani ne g%a’g’ﬁﬁg"‘?%sf‘é b“'?f\‘/’ic ‘ggm M and cul tured under |ow oxygen
condi t i onsvivs peblidsal pBAMRXSIBEY Studiet haveierohstiatRithe Bencidiall Sffétks SORIM-SC
2-5% CO2 at about 5% bal anced with nitrogen) and subsequently

passaged "’atfeqtlaalﬂa@F?Id@éH@Iﬁl%m@sﬁﬁf@he afongxamplsyin 3amdymy eg@apgg thgeffects
such t habt fR8-chfdiaenj Q&{oﬂt@hﬂms@sﬁ%%ﬂ BbdeY 0?1919&53?&151 1%%B§Yh%lcu1ar to

doubling rate (such ™as for exa but not limted

rate of Peswningdg eflinsay OQEABUng)m rastoping lsardiandwstion pogitAldI (agnte myocardlal

Gouol ooy g3 iR Ri Aokl Bk S0LBPuR el .

Enbodi mefCproducede signifientti lmprommeb'ﬂng:erdmca’mmom anth s@rfﬁﬁt&rﬂdme@&ibﬁ@s

f | ABM: S BM SC) It d und

Condi &1 RSP the SAHM ST BEAR Pty TE Fnal e SRR oo s pargioe
exanpl e, inMvEibg Roit ie 4 ©ONBEeNperipher@N organd DOk eighe wilkks 4fer 59fj)ect10n
6% KQ/ %, 9% 10% 11% 12% .13% 14% 15% or 20%, plus CO2 and
bal ahfedAdfitignallv mog sHdy PB’PS%S@H% the safepandcethearyind Petﬂn%wé&wm?ae%BMow

oxygen 2f @it s mhs‘r @I(ﬁh §ﬁrh€|ulQ:2 t6 QUARRE fd Té&ﬁ%ll@ﬁ CsafdP Uhd 28%acy of
| ess. t han about 20% %H 15% | ess than about 15% about” 10% | ess

t han aboa?rcmmouabdﬁ@(? -guided tqnéwnamlal7%dnamtmtma%of| eosls t Hypugh a

about G%Mf@ﬂ" } aH e )
about 3% |ess than a%‘élatl %F? ou%tr ge(%th ess %#I%b%ﬁi%’&g%qet %g%ﬁ{ol
or, wher &leratedj ahd| bogd wwwnﬁqaohdmproanmeras gnj car@acr angaandter&m dleutisel %im a

5, £H9 oAt nd S ioN B, ARBYL o i8R AORYA N R o

5% t 0 abdettmiifdeffialoyudt lﬂﬂBfMt-SE aib promdtingoneadomstor YOivery fadin schefg stroke) it

about 2% to bout % O/t 2% t about 6%
about 2% f"% %@9 g'bé’ﬁtm%f% fgggﬁfitmﬂ’% feé‘ﬁt?gt mz%‘il CﬂzEBd’E?Pf"s‘%lemS in
about S%é@mﬁ&aﬂﬁctﬁﬁ@_ about 3% to about 7% about 3% to about 6%
about WD 2008/ 156728PCT/ US2008/ 007488 3% to about 5% about 3% to
about 4% about 4% to about 8% about 4% to about 7% about 4% to
about 6% about 4% to about 5% about 5% to about 8% about 5%to
about 7% about 5% to about 6% or about 5% Enbodi nents of the

i nvention may be generated with CF SC and exCF-SC (for exanple, 5
ABM SC and exABM SC) cul tured under | ow oxygen conditions wherein CO2
concentration range from about 1-15% (for exanple, wherein the CO2
concentration is about 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11%
12% 13% 14% or 15%, plus |ow 02 and bal anced wi th nitrogen.

Enbodi ments of the invention may be generated with CF SC and exCF- SC
(for exanple, ABM SC and exABM SC) passaged by seeding cells at |ow
cell densities, wherein 10 said cell density ranges from about 1-2500
cells/cnm (for exanple, wherein the cell density is about 1, 2, 5,

10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600,
700, 800, 900, 1000, 1500, 2000 or 2500 cells/cnR). For exanple,

ABM SC may be passaged at seeding densities of |ess than about 2500
cell/cn2, |less than about 1000 cells/cnR2, |ess than about 500
cells/cnm2, less than about 100 cells/cnR, |ess than about 50
cells/cnm2, less than about 30 15 cells/cnR, or |ess than about 10
cell s/cn2. Enbodi ments of the invention nmay be generated with CF-SC
and exCF-SC (for exanple, ABM SC and exABM SC) wherein the cell

popul ati on doubling rates are maintained in a range of |ess than
about 24-96 hours (for exanple, wherein the cell popul ation doubling
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Combi ni ng sol ubl e matrix conponents such as collagens or fibrin with
CF- SC and exCF-SC (for exanple, ABM SC and exABM SC) induces the cell
popul ation to up-regul ate expression of inportant secreted proteins
such as cy\”S’I@P(ﬁgé d matrix netal | oproteinases. Mbreobtel/US2008/007438
application of ABMSC to surgically-induced wounds appears to
facilitate wound closure and 2BesspiptianOfddgdInapingsher eby resulting in
m ni mal scarring (see, Exanple 7). Additionally, the apparent

i nununonPipukél @ﬁqupaﬂ{dnmeﬁalcsbﬁmsg sepention GFE 3G th aocmwﬁolyﬁﬁ%lﬁﬁe) of
and ex. ABM $SC) (see npl e 4) make conpositions and

t he
i ncor por B fteﬁrégeé la'e 417@%%4 tallfFP\PéalT%‘f’d‘if}’Yéd SPRaicesls (68M- 5t out 27
| munol ogéhddtiod 'd%ﬁ’&lﬂﬁ&)s Eaaeﬁ sﬁht%ﬁaiﬁéegcl Ireb\f&be{tg ageﬁme skd alsu&yﬁme?ﬁ rhf¥ing

exarrpl e, but not Iim o, hroni © i nfl ammat or er mat oses,
psor i asi B Sirg éfﬁ@nam@@mtelyl @18&% kdlpdaltonsriiiesm.usThel: é)amgﬂham w@fngwem&@d

e or P AR08 0 O SR SR

CF- SC antp Iea(le]ﬁﬁ@@/EéQﬂéhaa@,sag&BMoS@ Wpebyﬂc&bdaﬁ@)e)condl ti oned nedi a

br epar eaP A& oS PSR o €% FERM et b SROFER (o ke grown
When 30 factpdNGH) hid G)nmmnecbmadih v drae hufinf &8s eat fabaum4Apyb§iglion

eyt ob it STgeT o ket et onl Bl PR ES bR RV B RGE. ) REME-

ef f ect i VErSaipgriiehil wahs I: S®1utibARE Borobutral @Rl Fbdia IRENGP D) RPMI-ITS
m xture of hundreds, of soluble factors produced by ABM SC can be

di st i ngufWRisgepipd sritispd - EhdiutiopreHepmgeninsicdopditivrzhgdigotease femehuman

Fi gure 1XApMRBEinideEk. REBHE NS huBtd\GQligrBRE %méﬁ%yhﬁﬁlt@éﬂgﬁ% in panel
exci sed fromthese gels and identified u5| ng techni ques routinely

pract i cel if pighifjeantlytmors rebystBan thafrof prraipand QAL DI TOF mass

speciso r [ .
T g Copigare SYSl rtpifBR i FonGRSF b PTG P rioB BEATL Pl Brdteraion
ot her sepsirsmhirom ABM"rﬁCqLI% #RECBRY represamtst A@h@%ﬁyha@mamlbdeowubicblsned to
cell cul Siar

fracti onas%carlﬁégﬁlﬁgs% c%otugﬁn% yLzog ?/(ﬁé)%qwhsﬁeplfg%% Rt or ed théfgl lgwe been
sol i d, osubredtoredito thriued3 pnptamoambnhimgpsaﬂ"e sth@hlacd ’Ecélb;rrohfeemap,emltues were
adm ni strati.on, 1 nbodi e tel ns cel | supemat a
fraction¥® 6&8&%"’5@ 2 o@s‘mcf%?@gtpﬁﬁmg eg%gg ngpin; 530 B%T"I“ﬁdﬁ &sed after 72
fibrim- bmeﬁel\/ﬁhlsfah@d with @D8-PaFRntibeiyl ARineal thasehdhyinAEst¥R Btk Wed usddas a
addition to, ‘Pr oduct s _gener at edng;:g\ -SC apd exCk-SC %_uch as, ABM SC
and exABREEIVE DAY Rans Thesenshemat stEm e et pRaned Famc Gk Rescarch

snal | mhﬁfbwda&st@vd@\ﬁmﬁﬁ%@mﬁ%m@rm@m@%a«m&j ncl udi ng
bi ol ogi cs_such as lipids, proteins, and nucl ei c acids) may be

i ncor por Higage ﬂo?hoéfﬁni’}mt@?’ﬁ%mﬂhs W IS Kigh Ardeys efier éwcyllxae@emdamcglonal
carrier %&%ﬁ%&é thb QAR L 26ER R iR ok Selifieii %uﬁ? @nﬂzoggﬁ% oG

(such as, ABM and exABM SC), or products generate
are &dnt Hpateiwitagllegepeieporing A\Bé’hﬁﬁl(ﬁh@ou%%&:homptl idowdingsiothews icemplete

my. ' .nCl P)gﬁ'ndsﬁgédre W?the\ﬁHu Iyot ?%:EPCE?J% an%bjr? kW@'(?nd No. 4 tr ated w1th vehlc]e

anti-inflammtories, anti afid m neral s ch
cal ci um) otly reneale abvuitible staw e}aﬂ“hg grapbsngm lpkxml\) Rp:;esats/lastymsmhbinetnc scoring

sanpl i ng f bi ol u extrace Iu ar tr

b ood i abi el BgtriBY AL eibd ifinahh A e shlieBr Rt Gipetion 6
chenol dnes).03)yinolhe mether lof tiddcytedl ¢ tI&SpﬁlﬂfndI&BWSG tedftd wounds (statistical
sphi 8‘20 el.i.n nd nucl ei.c aci ds %auch as zyrres Efi‘ sense. .
ol i gdhuchenfirtss etB’me:‘ Sipg pwedsi “E'B‘Héefl )co‘i”ﬁ?;’leu fdor "Histiocytes
t her apeupBg@Ivlgﬁgug)@ﬂBM ST akat¥d@r i ants and derivatives of such nol ecul es
such as various isoforns, fragnments, and subunits, as well as

subst i t uFiggRe 5 fsas@rrtien repassentatondtarminet of the extentif esepithelialization asresd the

incisional wounds 7 days post-treatment. Wounds treated with porcine ABM-SC (at about 28
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5 of tissue danage. In another enbodinent, a topically adm nistered

bi odegradable matrix is formed froma m xture of conponents such as
purified I reconbi nant col | agen, fibrinogen, [ or

t hr onbi n, r@@%@ﬂgﬁg’g% th all ogeneic CF-SC and exCF- SC (gﬁﬂngggsmokgm SC
and exABM SC). | n anot her enbodi nent of the invention,

phar mac eReRU2on downBlings) hah aothickey epjderatic thag tilgseaﬁw@owrﬁhtwlea%ly The

cul tured hdiomcwgeapfh% ms 1@%&@1&@&%@?5&&}1 @ﬁst&n ﬁyfl&sﬁa pRE> aﬁcpsnatomlcauy
exanpl e, but not I'imted day to one m)nt onger), producing

the de neRrEect GepRit |06nth9femdﬂm@cnxi vige t wennge . trﬂatﬁdamﬂlheorcmdmﬁﬁﬂ ofhe

the | nvephdfierdaifonhi e IbALARLE: BBLT Wi ROULREIRS I ABEN ABMESC (arrow

poyl gl ycol1 ¢ aci anot her nent, utrca
conpoSi t heads) whichudpipeareni giafied et Imstftnaeaemm in th@lﬂymdemdeat thie A dliay tiomepoit.

L onsi on SIRIPE R f Bphieloitbs RIROR oF AR sRobediiiy btk b R Cotiagen
ni trogen gelllmlmeeaiﬁmd [hﬁ‘ﬁlﬁfaﬁertdaﬂ redovieittifican HiﬁﬁzﬁmeESSS (a',i aﬁaiﬂmqao@ﬁlanon
preparln u}l :ilrmaceutlca (i%‘ilon co r|S|n 3{} o
prepari na 1884 u‘l’?rﬁrfe‘&?&??b‘}‘fe i g ﬁ?B’IdégTé‘?ﬂ fey Rl C%B?SG medie (el -f x 1
cul ture pREMAL)SHMARhEIREEE Gor'Wid! kbusd éttaﬁﬁ?oﬂﬁnatéﬁ?dls’m bmqan&%gu@y tHRNfuid
HEPES (opt| onal Iy incl udi ng ZOSUEH enentation with insulin,

3

t r and® er Flhsuspangion vas plaged mﬁ':) a cylpre dish Enferm @ sami-sdidgollasenrattice. ( Tl semi-
exanpl e, s&ﬁl\éoﬁggeﬂrlatﬁ&os‘%ng‘g&mﬂtﬂ%éﬂﬂ asé?thl&ltﬁ@ in@B&tor forﬁ?ﬁ{a?er Jdnﬂgcﬁolﬂ%ver

cell suspension to a tissue or equivalent thereo
at 37C, thsr canzemof dhreahdayspl &dldgdm Izatlcsael Premrbd umdlomhc:abatcbd n025coﬁtrect

Saat 1 on kst FRIbAAR R, RUGIRER bbE fle BRI T
ext endedFjgure @ds ofraphivel reprasntation of cAtBMaSﬂmbchatbdltonmtudn ofi h)elmhtécbcollhgal

days,or | 0 nte ndi ti ui, v to . .
bt B a5k bR e Yo SGHP: PR e SE e o Ky sgBpistion
eHbOdl rrEﬂdiubthES'gHbV@ltﬁ deoneifte mmsaemaamﬁtmda@ﬁtu@é fep(&fntrﬂ@wﬁh is related to
phar maceut j cal conposition c ri sing the st pso pr.epar.in

sol uti on“UOHHHE; %ﬂtf ?Yaﬁ‘%ﬁ’g‘éﬂs dihotioRP &b f-eoped %fémgﬁ@t%ﬁ g%vwlsa
exCF- SC ()fogﬁ se4peihe, ABM SC or exABM SC) in the solution; and,

2008/ 156728PCT/ US2008/ 007488 admi ni stering the re- suspended soI ut| on
to an op&igurnfie erephical semsentandiue MBM:SC mediatedsereticrrisavcansatokings and
g?t hod O RIxeRBEARY (2., ﬁﬁ%r e G ih- £ WR@S] tah&’ﬂflcl'g?rﬂ?‘lﬂhéﬁ B9 uifeeo ?%%Q?s

preparlngaso utlon CO I’ISIn solube | agen serumitree
cell cul mh)@rarﬁ@onoaamlggbla@mté@m quB@MCaatramt 4%9mldnrhomd9wdnm%t e,

and HEPE nt
t ransf er r§|g$1'99an thlogﬁlun?ﬁ 9%3?13’? %ﬁ% ﬁh{i%&c%@ﬂ%@#r acED dec%r adafble
cell - supewlhgcrahaseatlmdmed aﬂlg@lﬁ](@ﬁ p8a:lpor zeseﬁfi—s&id (right pma@ilmng@msc
or exABM o ransfe

Qo1 i onat ghout (s ptplfat MR SMhen, recoppiaulsh ARMECTHid Aituluifigp, ghscoen
for hz(ﬁj)ex fmmpérs;onvqae memﬂmaed liquideat @eC :fo:cmbrte uhish 24hed) bWhen glgﬂ’dﬂlanaabnfm;hﬁre dish
net hod of prepari,n ar npceuti ca ition addi.t.ionally
Torme§ so endineRRl 2 P RN el wiCEREM b 172 bl erkipe fee 10 semi-
t her eof , samc@kmmﬁcoghmggm&@am@n conditions equivalent to

about 18 21% 02 and 5% | n anot her enmbodi ment, the invention

enconpas§ igure 19 ghops @hefpmisregraphs of a golhbikemeotsue &umed By E‘Hﬁdﬁ’@glhfllnéﬁ ABM-
conpri si ge Et}%o&t@%pﬁl&mxp&cﬁgﬁﬁgsﬁ' Qac@nsilﬁltéﬁ' inQhe l‘ﬁ@gg-g'dd%l@ Qofid ﬁ 'bg%q%dla

andthronbln mxing a fraction or fractions | - supena
deri 3@d farghieeragc The wpper le§paneb showssthe phabilipaf S b$suemv|sscl)=hadnt’5he

the sol uhbﬁ)ep i'igﬁtrf)qnel shows the general texture of the solid-like neotissue. The lower panel shows

a histological section of the tissue stained by Masson’s Trichrome, demonstrating the rich

extracellular matrix synthesized by the ABM-SC. Control gels constructed by the same
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adm nistering the solution to an open wound. 20 In anot her
enbodi nent, the present invention enconpasses tissue regeneration,

particul ardpy hidnkhsgg t reat ment of tissue damage caused P&/UEW&%SS
rel at ed di sorders (such as autoirnmune disorders); inflarmation

(i ncl uding baot cute d.chronic jnflammatqry disorders); ischem a
(such as %a{’]'ﬁﬁl nefF L 8¢ potyain bl F@eﬁwﬂﬁvﬁwws&at Higrfollagen and
| acer at i @Rgosadiifb icR Aixdrix 15 PfAGEddBY the bR, as bacterial, viral, and
fungal infections); and, chronic cutaneous wounds. The 25 present

i nvent i of e dhhakedn exampinefithe gpantitigy olamultiple Ryp-repsneigidvetytpkines secreted
di sor der $y hiRfan NI B wit I P i | Q@i I QB
di sor der syof talﬁe cent r‘z’avllﬂlrﬁ%{r1 \%ghﬂs%{:ggﬁh%gtr%ﬂ%%lgn%gﬁ%ggﬁg% 5C
nervofis §sesetepotertially thesyientad canoertiatiphsonf sexanhdrewthfacors asd opgkibes known to
caused b n erativ i.sea not her

enbodi rre}éltlﬁg t%&'gl% g%%%‘%’t ﬁic%glgﬁpgag@s‘gs 4 g%{‘ﬁﬁ%ntg%@'ﬁ? ang 2’5 o, shown to
di sor der somsetgnitlyi segrefeoseeerakc oytoléngs wel tiosdhl dact@rn dn 3@rqantludiag §roangiogenic

regener ati on, ,chraqnic, an i nfl ory liver, diseases, vascul ar
| maut 1 clEE € EnaDE AR AP fet et LA o mRGR AT (£8. L6
enbodi meahd Of-8) Hird deAviaRbitER/VRNES RBAmESodul et (A8, MavEli1ovaged] RIMPIY and
pulngﬁ?ry damage and di sorders (far exangle, such as nyocardi al )
i scheli aAz&HHmT‘gpa’(:l“_Fﬂ"%‘HH’r?=é‘&éﬁ’é?s&tqféﬁveﬁl ofthgerfactarsdemeyulatag by fumor necrosis
enbodi mepdctddfalghd §TNERHa), AknoW in@R8h el AR8kd Hﬁ%%a{uggéﬂ%%mse of acute
enconpasses treating danage and di sorders “of pancreatic an epatic

ti ssue a¥SMEMNUEs ot her endocrine and exocrine glands. Anot her

enbodi me s, @ ' | P B ENC [ i I SOr

ot yma e 12 ok daRhd-P g OIRARS iedds i £ R HE AR5, R oS
organs. Aot hgury ghisogh sem) awd exdmpléesnofembleonles titad wma pEgsrotes datinfignmation,
dama a I d .fhe 5 genitourinary system (for exanple, such
as t%g urp%teg%rgtg%dg% %bg-éselér‘). Anot her enbodi ment of the invention
enconpas ¥Fegure 13 ahowgarheraniphs obintprined aali edfubhétiomuesilts A eltdegated with human

enbodi e f.4he inventi nconpasses treat t, air L.
regener a%&ﬁ'ﬁéan o?reggﬂcgta&‘ggﬁrie esk TR PEeVEs @4'5&[:3%@‘35‘%‘3%)5@%@““3’
(such as highBW-§da 1dale pbBlikSEite OF pdésohrei dhamiey vaRieh (A%peﬂxgassﬁgg changes in
fractions derived from CF- SC and exCF-SC (such as, ABM SC an

exABM Scfardiag fungham oy theropgse 9f thesfudydy spbiragtiag Oivrek r/devalyes fom hasek
devi gg. \Wagss ?“H&t&%ﬂ/&”ﬁ&&n&n@ﬁﬁé@ Eﬁé& lwhg@l vbmclétlféateﬁqlgt@ @hd dbiases in cardiac

solid-like collagen matrix is renodel ed over several days, giving

rise to &msHen joyendhe polrshal thelsiidy negptive sdebiah anirhals droatetr with edibeth cell
CF- SC an ~ : rine [ SSUES.:

are pli agffﬁﬂfﬁéﬁﬁgﬁﬁnﬁﬁﬁ%@%@ (l ]g)eééﬁycg?% Ct&?’g@?'egc%@%%%dsgbn‘g&wle
10A-C). Thde ratsy thosereeeidugl | ABMISO demcssteatéd isignifjcanthye hovea! lay values (C),

cross-1i : -dri. or _furth precessed, renderi t he
cel 1 noraEr sk drosse B R bR e Pmmiidhte ool BEARR Cab MBoY b on
be péfti sedtacdly fressefei dicay. For phak hegadtvearent offprdasurs chirdel (Lip/dvy dxgldssing
t hi ckness, burn. woupds. To rebuild a vascul ari zed und bed, i ent
it SevElRER PG Ao §ha Vet FhScioBtPo R ChF SOSLPY PYVERGRE Gehrcp/dt values
r epl acemgin avked vahies ¢fdekh -dpaRSCden@Astiited gt WiBRMchicksSHeatedVatsad ABcrkiies -
wound bed has. heal ed, these patients are subsequently treated with

2q : !
artificiH cagian g over Be oppseicidbe sy dresapye Helfd)atnipals tesated with cell
attenpt HLRuhAneH hwks i ' iqtd ; $ Bk
her ei n, \b/\,hepn ttjsed r\}r? Igfgggﬁgl? q%%%ﬁ?gﬁ?? %ﬁlglgdcggﬁ%o?giﬁgl qd%érbr?%? P@Ol by
proddet sANOYA] DERVAGRAFTTM), may increase the |ongevity of

cindosi t abli¥e 3 St FErBlo AT Aot b crbindel dplobitis 3 p TS Bpyocqygia
modul at i mgargt tredtéd withiletBM-SGmSemi-qestGise scorh@npasided an evafaté lkRanges in

present byl Eilzé) th 1RYeR 0F }"atssyeg%(\an léevqa iclieegrp REB&V?-%EI S%QenOfdayts ha%cr myocardial
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Effective and well-tolerated intracardiac or intracerebral delivery
of cells. Cells not detectable in tissues eight weeks

post -i nj ecy,l 2 measur abl e i rune response agai ns | n,one
enbodi nenf&ggﬂqsﬁéﬂl%gventi on, a nunber of pro-regenerat FG@%%@%‘%[]Q?
factors secreted 'bg?tPCF- SC and exCF-SC (such as, ABM SC and exABM SC)
may be ubddction. tHistopatbalogicalanalysis, pestpamed apnrorimatehe G dayseifisy adminisgration
of danmaggd AfngSiesS; TN - i rdi :
neur onal ggﬁgaﬁhzygﬁlga%&g&s)ues dgﬁnt;gid&c@? u? g{lf@:lﬁn% 21, rﬁgarrg%&?g F’%}Bel\d SC
due to aewmparatornedisds: dhadording & atpraset (cAlR] Jatoreceivingke)BMIXebhal hintolagitel
factors ' - . - SC, suc S, A S wn_in

Fi gure 1%*%%?5@35’%3?@?‘9‘% ﬁ%gg'] a%‘ﬁgarnsv(é‘lhlr?g Jl} %?lsbl?% Sz?%‘?en%ht%’?%e%a&f’le of
t o, SDF-tyaicphiafardfElZE redubdldon/8, Angi ogenin, BDNF, IL-6, IL-8, ALCAM
MVP- 2, tivi -1 -13 -1. See, Figure,11l. Additjaonal
factors, " ¥4h Tg§%o?§u1%"éﬁédi &/Ergat’bﬁt%k’%‘ﬂ%l’ resformad 1%15',1”%'9?3‘&‘3*5@ fiays after
secr et edadiyinishratifa @NABRKSE; Seaduseifdht 86 chaDBb 2Cihe Marl 3trRtBMI $6t) receRng

e.g., Table 1A 1B and 1C. Secretion of pro-regenerative factors by
CF- SC an¥Phsleer ABM-84 ervendlaysifior muoeaidialinfamile) may be enhanced or

i nduced Pigupé €6 Eﬁ(ﬁ@tﬁﬁ@llo@éﬁetﬁ RinhdUABLRSY ah@Ck ABR1-SEUG r@§1miftc%'en-induced
exanpl e, tunor necrosis factor-al pha (TNF-alpha)) to inhduce the

prodi@t i dreeBprodifvatian iowaetwer MLR (mixed bymnbdeye tractian) psseye t he cel | s

bef ore aﬁfgup# iyrs@nﬁ){)vg’%ﬂfalfbgue% &cﬁlepﬁﬁwg@:faﬁQOAlﬁf&teT-'c?ﬁ’ N6HRed immune
trauma or T nflanmmation lead to constelTation of cellular an

chemi cal respewe &1 4 Zrwiap MER thaleage axpgamsntaddDhviissubdex Seecdeujated for gamses

12. In the,.infl tion a here _.occurs, a | ease of .f.actors..and,.
na ) sk B o TR o daDEh S ARSI B SrE Sietise i ki i i
t her e ocedhide, pABMIC sMEHA. OTheCaverugt dlvisigh madd SorhQll ahligalpitdmar3 srdpai 30 .

of fupctio tissue.. And, in the fiprosis phase, there occurs a . ..
depol 11 B G PR ottieh Bets, SR B s wP1 §ERBrg S drgahe dyision
functi oninddo¥aaYBI+ célsViadh GelicRlan@ WABNIES tradieh ikals #ivetogedhtment and
nol ecul es play a diversity of roles in each of these processes. See
e.g., FiBrwsyif roddf CF-SC and exCF-SC (such as, ABM SC and

exABM SCrighpe 1B6:hBlE SBO hid¥e M IcRid "Ehed 5 ilRh RGRit Mizel | eﬁ&éengaa%ﬂe by
preventing inflammation, nethods of sti at1ng organ anél tissue

r egener atqrapriagn of haselingi R])f inbasymsments, avith messwements obtaingdl, 9adays post-
met hT%]S AlamablihiatAdg. g9 angi ogenesis via conpositions (e.g.,

cytol dnes, proteases, exiracellular nmatrix proteins, etc) produced by
st i mul at Euoe 18nshpwathacbahgeFibCadnd gocfba Stc{iensc measiredABMISE patidnts by

ABMSCO) , 2008/.156728 / US2008/ 007488 | th nbodi t,
(Ca:)lé- SC a%&"’%&\égﬁ?“sét%r%aggfnﬁ hi'Di tn%eﬁsé“e[ﬂﬁ"eé'?so&i“ amrégﬁ%ge%ée J ggtaﬂgglr@gggys post-

Fi br osi stregmentrvathliZBMES@r oduct of wound heal i ng, scarring, and

i nfl amatjon i ny hunman tissues. Fibrosis, .also known as fibrotic
scarri ng,i?'g'%e &Hsﬁrﬁgﬁ%qu@éﬂ@s iwmt°$ﬂ3'ﬁ’é@@@?a‘f3ﬁt9ﬁ”‘isi sgergied g Yrro by
opti pml HABM-$OTi.c. EHPECASNIN-A, VHATE 1B AIGF-BNIDEANHdSCIEr XBVSSS Y&t §/dte
(CNS), becayse 5 scar tissue displaces cells needed for optinmal organ
f unct i ontestff Efpokineipgretiquassing Ryp ¥BIQ ' ddumar ertakine asibedy Hyren/&ayBisfech,
reduce f RHOBL faedilade hsedehD @\agqglemr
tissue. %ﬁ(—% ??%r‘gg?sf&ﬂa%lﬁgﬁgdﬁ?g%{gﬂ#t% %?/Jaggeddl tive gcriﬁis(g/ne gl st |e§ days to
ef f ect s efnerajpcanditipned mediwrre (@) pdbe &M avas thenetancentratéd osihg CENTRICON™

Copost ! beNSa0 Gl TE TR 6Pl st ace ol ecu es.

Addi ti ona mat ri x Proteases or pro g&d by the adm ni stered

CF- S8 an¥ligax<CR1 Sembist{agas thatasx ABABISICSfedaced THEAI BMEIS@) vivey inph dyseadependent

![ Lne)OH 22t aéﬁ&l'gﬁ@.ﬁ %%ﬁ%gﬁgﬂéhgét@tp%mlé@oiwg ; %%v)é?e t éteac{ %r H'ISGIGI’ agflity to
neovasc uteduteZ BNF-@revalswhatcedmseddht iviricus desinpgedbnkitisS (4. 101000 ARNGS] 20,000

or the formti,on of new bl ood vessels, is a key conponent of
cells’em®, and 40,000 cells/em®). Cells were cultured for 3 days in serum-free Advanced
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WO 2008/ 156728PCT1US20081007488 extra-cel lular matrix renodeling,
and/ or stinul ate angi ogenesis w thout becom ng part of the repa| red
ti ssue at itani.ficant or currently detectable |evel.

exanpl e of‘%f)rs%g(%g?gé’ésent i nvention teaches that after a B%T’P%zaoséqmﬁs?ne

the admnistered cells are not detected anywhere in the experinental

ani mal , SYPGIRGO kb cilherialnns & waplewpnted ity Hnganby 1dVEspy Heas Anasgvated
fromt hec&ﬁdt)’ere 186 &cﬁd@@%ﬁ% déajﬁ% coftfol. eb@ﬁ’ceﬁﬁﬁf&rcﬁ' TR sﬁ@\nﬁ%ﬁ%*ﬁ%&ls
role in the repair of damaged tissue. In yet another exanple of

present (rasirepaesents censentaationgf substanedslin mpdia mhichHaBhtd@enetingeled 4 0QK).
herein c

al | ogene?gﬁg ﬂ][a‘r?igﬁz g%g&:ﬁ"#&ggﬁten@wﬁ %ﬂ% Qﬁga\éﬂsetljnfcﬁ&?d by the
t heseSt r savsgtionf a"ENE:-@[I lagd s:"ﬁtlil?dtlblm emBMmCy(asabomuﬂhp@uMnon(dodﬁmgs)s eBasal

Al | ogeneltdcapressith SEY BNERT aPht i B st o Rt iiapmelo Ty FRAGE (RS, whit

i nduced TFNBIRII @ﬁ@ﬂett&@ﬁl@dplpmmablﬂ: levely ehlpirtlediint ﬁhrhé’tﬂﬂﬁhm @fB)a These data
T-cel | - dependent |SFrymtjne response i.n viyvo. ed i

response’ Vgar‘]é“ RXPTse ZRptipnshin DeRyRsA @’Wé&%@é’uf FF:?fleda?‘“é“ {eP’FIFr@E}TP%h sTRJF-

heal i ng, RI @EPSINRRINRiccRBuRBsUME At ih BedSOEREGRSYS tlibﬁ)s@}%eé&ﬁ%db@lﬁﬁﬁhg to
"an effectjve anount" is an anmount sufficient to_ produce detectab

i npr &0 endift mpsking s JAVF-r g rAxisiepispatogneatraion pEabsEngss in FIFﬁﬁhﬂn‘éthh has

systen) penfRhiRRsEd 1d¢ction, integrity, structure, or conposition
wherein said I nprovenent is i nd| cative of conplete or partial

anel i or aFigyne 23 denenstietenat seerstion levele & HefR (mnex ARM R aktiabgutciB popelation
damaged ble 1A ,1B, a

hove. an 2R 10 8ER gt et R SEBRALH ofip A ScGus By i dp@Ee o pro-
r ecept or sflapmchtorptimdugerp bot whsegnmert i T NRyo, hohable 1B Sﬁraabe appr0x1mately

Concdht r S8l B R MR8 cEfepiaibocs oy -EE b MAROPGH P SHER Rpocontated

L- gl ut amilégx). Medi a Supernat ant Concentrate #2 = RPM -1640 contai ni ng

4mM Lgl utam n d HEPES . suppl enmen Wt L X
sl - FIRARE £ ERTH SerarpDn A 25 eq el Beorpom et i BoY Fed edfdindineseratein
t hat numerowRp) rephkkaBhastor Sransh %QABM—SCr@Eiﬁ&E O aSall [HQ@lrst@{mlL-flofeceptor
ti ssue regeneration and nodul ati on of the inmune system are produced

by ABM Seiitagonish dlalReithigur A} erdelial bipding proteim dh-18BP; Bistee 3Rd even in the
t hesgg CongliehdeQtSn ir¥AhRM Ny s%muua{ 2 IRELIAENt S deronstrated that

suppl ement ati on of the baSe cul ture nedi um with insulin, 30
t ransf er Figure 3 B.eandC showithat hegen ABY-56 redioe wglsgé&?@t-idphadﬂg @bA) and

D1 Sor der 0 S008y TR HEL ROy A b et el Bl of 2 e RO «

the presdfired PR¥IGL reactianagssize (&edResrpomﬂee\PQMC, SaieatMitenginC treated PBMC

and o sorisd G st Sonor B 10Gpor B R BFauPdin der RPEANG ol B

theses| i sifferent dorexgnpl ary only and are not intended to be
conpr ehe S|ve th resgp ct to al .aut ol nmrune,

nd )
e B 28 il r B S e et M T LA UOE A g Sed Bypsypesighersl

const r uegioad mMondhdciedtceM PBMEFREELeration Bﬁh?ﬁlﬁrﬁﬂi ABMABEC hRBEYSMErepresents a
treated with the cells and conpositions t he present invention.

Exanpl e BiTigUAEotplsadMe3C hat have Reshprizewtugd tﬁébwtdp neptlatiomdendlings and #

eti ol ogy REARYDE réﬂré%ﬂma”ﬁ&ﬁ%lﬁnfbﬂwm bt Dat RN sug’%gﬁ'lu%g Mo Sibout 43
di sease, Ankyl osi ng]m pondylitis, Antiphospholipid anti y syndrone

( APS$0 Apvm%%tioe denllings, "lkumnhlawmﬁ?ewahferatm Altuss werarisoculated with 2.5
Qophor i t hgerod Cﬁhwﬁae%%gﬁ Ofcgﬁg 36 ILGEASE ¢ %%beée Pl phidd with

type 1, astire s sy Fone G
di sease, Tﬁaanidira:r[Mﬁaﬂ-BH] saydleltr'tﬁﬂmu(sGE}S))pe inecrhomtdrowss qliaggiated (CPM). Human

| di opat hi %sén@ﬁymm? et M \quel% iRclhded 3 plégy%@és &)%Itrols D sease, Lupus
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20 Hidradenitis suppurativa, Interstitial cystitis, Lyme disease,

Mor phea, Neuronyotoni a, Narcol epsy, Psoriasis, Sarcoidosis,

Scl er oder ng UI erative colitis, Vitiligo, and WVul vodym a. Exa

of some i mYQrRe ﬁ?‘ﬁé’f‘senm tivity diseases and disorderst CWP@?S@I
asthma, Allergic conjunctivitis, Allergic rhinitis ("hay fever” )
Anaphyl axi's, Myasthenia gravis. , Angioedema, Arthus reaction, Atopic
dermatitis (eczem), Autoi mﬁé&ﬁleﬂméﬁ{é}ﬁdﬁm MRrenfiblf Of NUNUNE 25

Perni ci ous anem a, Coeliac disease tact dermatitis (poison ivy
rash, EoSypieddhs g stgm ©thpr Ritebtaalytstage prazenisdricslls se plesticiy benagse the cells have
(Art hus d [

(i sease, s ot Bk A RABYE bacFRE R Bl Ui S T s RS
of the nbegiu o, otaumibhe cdbr}qmeexheghb]myrtml msmﬂdr fot testain Bimﬂimg molecules (e 2.,

t hr ombocyt enla st heni raV| u tic f

Rheumat o?{"éﬂt%g R ﬁl\%p%%g?s ‘ﬁ §gt ngea‘irﬁ}f thf)g%]f E’n‘?‘é‘fle ngecome another
endocar diéll spe. synm ad1® célf bdgerrsrtestyffer@ymt fngaved theReidtidle (i2Y, ¥RE A6 For@Er go
t uber cul gs st.em ¢ | upus eryt henat osus oral .arteritis,

Tr ansf usﬁts ahe'aﬁ?ﬁ@r@d eﬁ‘%ﬁéﬁl‘ﬁ%‘f“ﬁ‘ stats aﬂledan@ viliersin he eell pan, e fonger
WO 2008/ aHkie2 8BAF HﬁSQQﬁf@@Z&%&o@ﬁmﬁh PplRAR éeaéécasm%mwarks of which

di sorders: allergies, ankyl osing litis, arthritis, asthm,

auti 491 cmehdeiuseersed F@resawafﬁﬂwé hdars@ram PXRemdars3y dhswdess,of plasticity
chronic I WA

(LED) 1 Sy Bl S rure o S SOZRN B b BRER o £g888¢ o
psori asi Qellub%‘éiﬂﬁfﬁmt@tlam phedliulag senesqeaed. uBirthermoreuloss ofr}ﬂwm tsi adiso typically

arthriti soégt'é@%gl BBtods eéfe:-fEélB apgakgff}s?%&&{lnhm f%glgﬁgﬂ egﬁ A= to this

i mmunodeficiency di sorders I cl'encl es
aganmag| tipidal arshiraditiond]lBGeteeptei secnbroanoglenimaieid mnmeﬁnpnsleg casplt o]’t}mq}rbsent

micoltt aiale okt dna e Er-SK e RREL RaPOiRE Gia SRRCLOTL TR0 Set

recept or rade®i (ihelndiyy, seﬁermlmmedatTa celativelpdcddsaed Iratabrdespinel idss & pRsticity.
(such as Sev r e Conbi eficiency Diseas

W skot t - ﬁlys%%lf"B lmﬁ?fo" Ngﬁffcéelitép P’éé{ea'g‘F ?e“t‘éﬂhbl‘%?ﬁﬂ gnd-stage

Def i ci enems “ﬁmmnﬁﬁuddefapmty%wsefmﬁ@@dw &dlis ldap B dradoMtinued self-rencwal
angi oneuroti c edema and Paroxysmal noctur nal henogl obi nur i a),

Phagocyt €"RFPARSIEROf BePHS epRofA Sactast(os CyerhiamBat evllsdet Incqnew@yembodlment
Chroppc %@&@b@@&w&@mwsf&Q@@sem%eeqh&ka&'h&a&iafesé%gﬂpemqua&{ﬁ e§of

syndrone ékwper | gE syndr one) clic neutropenia operoxi dase
defi ci enB¥l a@%a @%ﬂ@@pﬁ@ﬁ@éﬁg%@érﬁs@@éﬁ@ﬂbmwa quartity which is

Interfer 1<§étlg@$f GlIeG¥scen ei&gerg‘pnr?g]?&céfﬂﬁ 'nﬂag LIRSS i rgﬁﬁ% levels of

(CvVID), Vici syndrone, an cqui red 1 nune CI ency syn
(AIDS). B?h 083 medios ober ceeyélnvesntatas). 20 Parti cul ar enbodi rrents of the

i nvent i O?dh@{wﬂﬂ'e &;&Sl éxﬁgrltsmi\iitl r[ﬂ? f%]cbl of Bk h]%rgs[ené (21)%8 égrlhs tidoregpect a non-

t her apeut | y -use roun l oo
conpdsi t hemaopmetm snmh]abt}mp cekbmmt ihas Togt pldsvichy sd Raverimitel wAity of tdhjability of

an isol ate i on.of en colony forging cells, wherein
The col | BSTeFRER o RRRPu ISR oo B Tersal O GSoHrT SBOTu
di f f er entuh&pbaed wagact thy prdéhﬁﬁﬂeﬂh&ﬂhﬁth@&bilﬁy {’bagbﬁeﬁtenéﬂdﬁﬁhclgﬁaassa ed CF-
karyotypg and qeaﬁ S, g cells are non-innortalized. A2. od

of admin Qt(éﬁrﬁé&& ]%igé yeclart Rlasticiby vt retaB ke aB‘ﬂltYatObﬁeBFréﬁlf@w tissue in
conposi t kg Al tCPORRE rekPBftibRofisstdi8mb, conprising: (i) isolating

t he biol ogi cal conposjtron or conpositions g@ oduced by an isol ated

popuP@t i dhe Presert] IVendicavis rljat®| Bfe 4lis i moetheds| of reapiding,3GEpicrating, and/or
admi ni st 0 it

I e s R e R
no mul ti peltsef¢iF-CY faor enamipet Dﬁthpacmiylt hmtmnelmnc sma:tbw:éérlvsd ramatia cells

nor rmal k%&ﬁﬁt y(@ﬁ S%f} Ten w?ﬁgeéoqon%( ogmﬁ:‘xg somat"iicr gclls ?81? Smugh gﬁj human bone
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WD 2008/ 156728PCT/ US2008/ 007488 A3. A nethod of repairing, treating,
or pronoting regeneration of damaged tissue in a subject, conprising
adm ni stering to said subject an effective ambunt of an isol at ed

popul at i on"8F'®EFY"?¥ enewi ng col ony forming celI's, wher BEHURHEUESS
in said cell population have substantially no nultlpotent

di f f er enflRESVERNEeheaty, cellh dABMrSEAiag used fnsthisawveseat myentidn e prepared as
karyot YPE&es oM i Weﬁ% qﬂa&n??ﬁbqlc&tﬁlnl ﬁo zﬁ"083(ﬂ)(394f4rf'ﬂ}§ :ﬁip'hfz,z?t nNcSA‘Za) 2@‘05@& *}%h
of repairing, treating, or pronoting regeneratio t Ssue )
in a subfentt 21,c309N)i aidhdl.S( E’)ltentsd’luhhcangn tNe RoHOOsR4dal ([éSrrp’thtatmn Do.

colony. 1 SPATEISCBleASRRC e 200bt Hofh SinPiataleal thledionS S ingieByicarporated by

conposi t re(ﬁ&"rermé i drgrosititdtan AldotinSaplaed by @eferenvdBéreinrrd 16S. Pebiisiondd Patent

3?'f ? e(r:gln%'*i’ ﬁ#ﬁ%@@;ﬂ% m‘iﬁ@?@a ﬂ‘}?s@?f'évy@@f 1y 4?%'&50@%% e PrRpigpa] Fatent
and wher ablicaabl 69‘/955 §0@(fﬂccﬂ@ﬂi‘ Au@ﬁwlfoabocﬁdandm e phRskidial Pﬁt%ﬁ’tt Aﬁgm@ﬂ‘on

redu0|ng | nf | ama aut oi nmmuine activity in

subj ect Q’%?ﬁa‘?gl3s(ﬁkﬁ°8dﬂﬁvﬁm§?fefr ﬂﬂ@f"}to sai d subject an effect i ve amount
of an i Sﬁl phrBduRorplt iRk ﬁ'fﬁﬂlaf § ﬁ(ﬂ Eﬁﬁ&? bP Eé"lbs (?ﬁcﬁi‘ &grffrséxlﬁ%lple, from

wherein the cells In sad cell popula ave su anti a
mul t iQJot borte rfrfove (AN SE aarhexx eI @)y fat,\shisy placentzaimdiscle) ynsbilical eoxd blood, or

nor mal ?6 Qét;’(rgetiss@e d rrr%{t@dﬁglag[ngrglto a 9elleclﬂgue s%%tlg th% grese A(‘:e o an

met hod of treating ucing n tion, "1 nmune, or
activi t yapporiiate meth;z (am'ch ag forpramplagbut npt hmltebioaMlmglan EesebhalIMghmalAlpha

Cal T~ r en iy LBTORy A G OB o TRk i P ER b gl povine

bi ol ogi c&drumpaEasititedinGér IEWIRPSIn dondBiohd(sBEH £k Bt biadgile, buhestdintiteine, O,
y no nul tipotent

cel | in sai ati have suhstanti al

di f f i? enf 239?‘&5"@59@;)@@}’ 5%@%96& vd ‘H“%E’é’m @drﬁag%ﬁqae%rpﬁ%?ﬁged at low cell
kar yot y p@ensiidél (MO 128120 2Bt CBOCI@Ob TeBs/Emt)Qfich I eFistehainfsin B &ssentially
met hod of any of enbodi nents to A6, wherein prior to

Al
admi ni st FenstaBhpoPaktign dewhling saig (wch o Tnexamais, bukaa dmitedite, adqubling mte of
number oiesmm@ht %‘hdﬁé}%ﬁ@?nﬁh@r&ﬁ&d ﬁfanaaxpd&mﬁ%sa(glltb% 258 eaa%aeswtqot

popul ation to | ose nulti'potent dlffere tiation ca
met hod ofrmp@t%a@nmh@ﬁbd@; heR0.s250B0:t38, m45mpre$&p®aladocé¢ubhngs)

popubat i SieHil g g E%
any %@ e%@g%@ngﬁt{gsﬁﬁb 'ﬂr(ljve g&I &Lgr el %éns al %v@gs‘%—( tant' gl%xgmple
capaci t y ABM-S€eland r exyedl-SC) cultured under low oxygen conditions wherem said O,
concentrations range from about 1-20% (for example, wherein the O concentration is about
1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, or 20%), plus CO;

and balanced with nitrogen. For example, ABM-SC may be cultured under low oxygen

25  conditions wherein said Oz concentrations are about 20%, less than about 20%, about 15%,
less than about 15%, about 10%, less than about 10%, about 7%, less than about 7%, about
6%, less than about 6%, about 5%, less than about 5%, about 4%, less than about 4%, about
3%, less than about 3%, about 2%, less than about 2%, about 1%; or, wherein said low oxygen
conditions are in a range from about 1% to about 20%, about 1% to about 15%, about 1% to
30  about 10%, about 1% to about 5%, about 5% to about 20%, about 5% to about 15%, about 5%
to about 10%, about 10% to about 15%, about 10% to about 20%, about 2% to about 8%, about
2% to about 7%, about 2% to about 6%, about 2% to about 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

-272.



WD 2008/ 156728PCT/ US2008/ 007488 A10. The net hod of any of enbodi ments
Al to A9, wherein prior to admnistration said cell population has
been pass in_yvitro for a nunber of population doublings while
retaini ngagﬁ%g'isgﬁ%?sal capacity for self-renewal. All. Wg%‘fsf%a‘s%f
any one of enbodinents Al to A10, wherein the cells in said 5isolated

cel I popdfpiaberta’e aheet Wakr saont ¢%sthont 4%itp gbout8%, Theutrdéh tecrbout 7% apout
one of ?H%qglamté/o,%oﬁtqw/g:n{ gbo‘ﬁ’t]?%,eéﬂ?)u{ 58, 16 Gbdut 804 4 és’dt%% ROUBhERH . Clblobt

popul ati on are not 'stemc , mesenchymal stem cél henmat opol'et1c
st em cel p¥%,topbout Bpovestioubdtl t progenitor cells (MAPCs), mnulti potent

adult st ) ( fibroblasts.. 1 he .ne an

one of eﬁg?ggf%#gmss&%ﬁgﬁ%%&ﬁ én mﬁe?eeg%egagﬁddwq%ﬁés oanﬁloetx@?#h groé r?#%?lg’
i nt o Hne ABM-3GY andexAIBM BRI subek@ ahdetl 16w oRydeh @ ogditioys witeiaih 1@ ;ngnedntraign
ost eocytes; adi po S,. and, hondr ocytes. Al4. The t f oo
oy ons Bbise SEBAE4 ST (oEosinafe) R the Sl onetF aich s At bt 3%
det ect abh®, ey &b 794, 894 9k,UT0%,0l 1bOVWRRY 189 ARTEBE 159 QlusTBH aB) A Usaldny &

conditions, 15 Al5.The_nethod of enbodi mrent Al4, wherein said
ost eoi nd¥éhiniteogennBmpediments of thydaveationay be seersiuitbGESE adspCFSE (for

NOggi n."  exakbple, TAIMIBRE Bl cOABRIYCONEs8Ed BT RANHERRNS aow! QuiAiknsitidd) GhEleh
the cells in said isolated cell "‘population are derived from o
connd@t i sad pelt density ranges framabatt WaW0ckllsdery orexampiarivddicirethe selhensdy is
Al6, whergint I hn Ind IhS e p | r

coll s I 1. 1826 00630560 Yo" 80 305 B oh, REPH sl R S0GTRD
the cel | 4000y 1580,R008 air 2560 celid/dmPoFok akarople,cCABMBCassy BDASsage cht GBRhg

A19. The t.hod.of an n enbodi nent s 8 grein,the ce

ol at 1 ATEIAS B ok B2 B 28h0 SRR IFEhka shord Tol s Sisdnen etifado
mul ti pl ecélls/oni’t teds clednl atebatiBDO rgs/cr?S 162 Ghabh sboe t5h 1196 m3 ryssothen @bout 30
enbodi nent,s, Al; to, Al19, erei.n id,cells,are n tive for defectable
expr gé si 67l Ps’gfnzof’feleﬁsr 3‘?{5\#@0‘5 i ﬁgg‘émzs eﬁ@b?‘é‘ﬂ’ef‘ﬁs cﬂigﬁﬁ HVERION Mo B Aty
of : a) Cifl; CPISCSERD &xCRBd, (fén cLHNENERMI-EC ahd lex ABM-STR NRGeiff thaNyell

one of enbo‘gz;!rren s.Al to A20, wherein said cells are positive for
det ect abP@P BPe‘i%'PB%g SHeL AT BANENCE BNt irgies sofsierse tab bpRioM-Ph dogis olipr

consi sti Bﬁhrﬁ}ﬂé, wherein the cell population doubling rate is maintained at less than about 24, 30, 36,
42, 48, 54, 60, 66, 72, 78, 84, 90, or 96 hours). Embodiments of the invention may be

20  generated with CF-SC and exCF-SC (for example, ABM-SC and exABM-SC) wherein the cell
population maintains an essentially constant doubling rate through a. range of population
doublings such as in a range of about 5-50 population doublings (for example, wherein the
population doubling rate is maintained for about 5-10, 5-15, 5-20, 5-25, 5-30, 5-35, 5-40, 5-45,
or 5-50 population doublings).

25  Embodiments of the invention include use of CF-SC and exCF-SC (for example, ABM-SC and
exABM-S8C) incorporated into pharmaceutically acceptable compositions which may be in a
liquid, semi-solid, or solid-like state. Use of the terms "liquid, semi-solid, or solid-like state" is
intended to indicate that the pharmaceutically acceptable composition in which the cells are
contained can span a range of physical states from 1) a common liquid state (such as in an

30 ordinary physiological saline solution); 2) to a wide-range of low-to-highly viscous states
including jelly-like, gelatinous, or viscoelastic states (wherein the pharmaceutical composition
contains from very high to very low levels of extracellular water, for example, such that the

composition ranges in viscosity from a state where it "oozes" slowly like oil or honey to
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30a) CD44; b) HLA Cass-1 antigen; and, c) 13 (beta) 2-M croglobulin,
A22. The nmethod of any one of enbodinents Al to A21, mherein said

cells expreﬁs or _secrete detectable quantities of conpositi
sel ected fYBHBHE oup consisting of: WO PCTUS2008/007488

2008/ 156728PCT/ US2008/ 007488 a) TNF-RI; b) soluble TNF-Rl; c¢)
TNF-RI L Ul}ireé@nﬁllﬁl@IWRFJSWII_V@?Oﬁl@UQFEa@ﬁtVdg@nM beaiellylike) pliabs, isemiselaggic

protein. ﬁﬁ%al%@e,@%@ggolﬁfh& sec@g i d&?@@?gﬁ%§e atcél?.llﬁz.éat?r) wherein

wher ei n sal express or quan
CoNposi tthcrim@ celist withifrrthenndtex g:awmnmmd ghé mygliaf irc wlnmsuhby orse Stitgally
ne of e

in Table_ 1A

to noa. - tRindl i detibie, Moreahitip it liaBR e BiaPl, BER RGN Fafte
initisall wmstotfmeednlﬁle,drm aome afthe sandiflizeles shndalBtc propertitdef rgdnduglian skin);
consistin marrow, b) adi pose tissue/fat; c) skin; d)

pl acent afE% Eﬁg [ﬁﬁ??‘@fﬂe‘%ord 0 tendon; g) liganent; h) nuscle
fascia; enge: V)scé&d%ﬁélt)ﬁﬁlﬂaﬁﬁéwﬂ% dneRSIHAT,; desdibes mhtteialRBA @£hibik both viscous
enbodi ment. A24, wherein said tissue source is human, The

A26
met hod anda‘ﬂ?FUB qaarastensisbwhersinderaainemistio deforpation; Yiseas gnageatals, like honey,
popul at i QB ﬁd@ﬁn@&a@rpﬂﬁ@mmmﬁe GRRSY afdss hw%gsaé EhatdiaRUein

a nunber of in vitro cell doublings 15selected fromthe group
consi@t i ingtaptaneously whep ptrgtched @da@ﬂt s daddy iretym; to heirsoriginal stat;ednlce the stress

doubl i ng e

30 to a0Tsef el Viftoeha i gt sl E3Rmetlls A bokf of b lorlE uh eﬁ“?ﬂ
doubl|ngsﬂuh)nﬁcﬂqwﬁmﬁmewmnMoublings i) 10 to 50 cell doubllngs

20 to 50,.¢cell ubl ) cel | ubl i ngs; .. 10 ce
doubl i noSTi SISO o eaitit Tl iyt ™y Bad Yo st ‘a@ e
o) 1to dﬁplmaﬂdn o trbatinenis ; thpt) stiapt Go 28e eehtowdofibthd R@and ded,Swithowd Oraing
doub gs eII ublings; s) 10 to 30 cell doublings; t)
10 tig “%%?%“@%ﬂ%??ﬁﬁ e“ﬁ ; u) 20 to 40 cell doublings. A27. The
net hod oCombinig @hbie mmwomh&tﬂuchcas RSfagendh 6 firth &th CFCSE land exCF-SC
popul at i n has ggder gne a nunber of popul ati on doublings sel ected

f r om t he(fgF &XgpP BLrigdsrABMSCy ndyees thecoll popplation (9 ypdse e carression
doubl i ngsy jrfporfdhit deBRE ﬁbf&ﬂ{s sheh BQE%{Bﬁhésoﬂmddﬁ%&' M88iloprdteidhses. € ddreover,

about 20 popul ati on doubl i ngs; | east about 25 popul ation

doubl i ngspphé;noantoflfb%MtS%wgreﬂlypa@meéwomdwntﬁrs tegigeilitaje weurdegdequre and
aboutn 35 bl QbR s e e 1 il pul ation

doub ?ngggg_ﬂ# at I‘fmast atéts)ut %gﬁ%m% esltga?lgﬁg @gﬂgxflﬁiglseoﬂand i) at

| east abédﬂltlsmalb’orml Fpagnt dmubﬂlqmrgislat@ﬂ prorertieh eof it-B0 candfex@FB @ |(m1c}nfas

erboc eAsh 8 Yy SApSSE e e BLfAEL ST B TEARa e o i
popul at i érerporating these cells attractive for the treatment of immunological disorders and diseases
involving the skin, such as for example, but not limited to, chronic inflammatory dermatoses,
25  psoriasis, lichen planus, lupus erythematosus (LE), graft-versus-host disease (GVHD), and

drug eruptions (i.e., adverse cutaneous drug reactions).
Secreted proteins and cell-supernatant fractions from CF-SC and exCF-SC (such as, ABM-SC
and exABM-SC) conditioned media can be manufactured from serum-free conditions,
concentrated and prepared in such manner as to make them suitable for in vivo use. When
30 prepared this way, conditioned serum-free media from ABM-SC has been demonstrated to
contain numerous pro-regenerative cytokines, growth factors, and matrix proteases in
therapeutically effective concentrations (see, Table 1A, 1B and 1C). The complex mixture of

hundreds of soluble factors produced by ABM-SC can be distinguished by 2D SDS PAGE
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WD 2008/ 156728PCT/ US2008/ 007488 A29. The nethod of any one of
enbodi nents Al to A28, wherein said biological conposition or

conpositions are_secreted into the extracellular environnent of said
cel | popul ¥Pi28WE3672030. The nmethod of any one of enbodPHEHPRISH0748]
A29, wherein said biological 5 conposition or conpositions are one or

nor e nol €64 IFagured).c Bxdiidyal prateinseangrahas masresaalequigg can be gycissd drost these gjs

T

wher ei n E@F dnqgssotsmmrrmrye @datgx t Askistedo rhasdre Dgsogpiforc derssasipi-AgmefOf Hight

glycosylﬁgggmgg ei ns; b) cytokines; c) chenokines; d) |ynphokines;
e) grow ac 5 f) trophic factors, g) norphogenetic proteins;
and, %) Htlizingete niihds Thisclomidhqds ofveld miwo ditherntsephBdtionwheshriqness asuch  as

wherein a|d bi ol ogi cal., co 03| i on or itiong bind to d
nact1 vatEenpERuRt e oo BB e R P St B dbiharurar o0 o2 Rpenatnt
f r om t hefrghtions ca0Bs lisolldteig d@yzeaSprﬁlaiadymﬂcst&ad ab)a doliti! ¥r Reddtituted in an
derivatives; c) receptor nDIecuIes d) .cytokines; chenoki nes

f
| ynphol dmgopnag e Yehinlt ferrthereRgutic aAminististen.c It g8¢ eWRO lmfntnﬁremfe@as@m)cell-
prot ei nssnp@ﬁﬁ@tanﬂ fradﬁ%ﬁ%ﬁﬁl be recdiifruteinR ar@hhgghtpf:olﬁgprpgf ﬁﬁr‘iﬁ bﬁgg wvehicle,

wherein sai d biol ogical conposition or conpositions are sol uble
recef or@ldtﬂlmheclipmalbo@ﬁhqwomddaﬂds sel ected fromthe group

consi sti ﬂlgaq%gloglf es;ﬂgcgi ol %/6\(161% CP-)Sd %E %3csd (g.ﬁill %%P}ﬁ%c a%h exA.BM—

recept or ecul e) ¢ ki nes; €s;
growt h f3C), oany, nhynbblr cap&n typé au:ﬁ cph&-macgutumll}p raoquatréla csnmtlotmalaaslps atndlarge
j) hornmopes, ﬁ one of

wher ei n SA7GmRE eflﬁar Bl ouﬁé @5%11“(%3% E’YOI STl agg‘g’ dé‘s Bﬁo ]an H‘é‘ﬂgp 'acids)
rmr e bi ohaygibedhcporped ifor adrainistrden thh(—:a prirtackuditalBnaccepieblofcarrier such as

o Bpdesiiensle Mabicshen PrSACF Sisbt e HhEehBe AR S i),

errbodl m?dSHI:ﬁ'oeMctst £enédld BMb@EIﬁ?béllsSﬁb GoBifedr AFRR llOsﬁingﬁhg, such addltlonal
conpositions is/are selected from Table 1A, 1B and 1C. 30 A37

met hod oMOkRY %rf@f%fmél o dimalh traolagule phapoaceyiicalse ispels 2asd aatn@f@mm%qr@s

antibiotics, vitamins, and minerals (such as calcium) to name but a few categories. Likewise, a
very small sampling of biologics may include extracellular matrix proteins, blood plasma

20 coagulation proteins, antibodies, growth factors, chemokines, cytokines, lipids (such as
cardiolipin and sphingomyelin), and nucleic acids (such as ribozymes, anti-sense
oligonucleotides, or cDNA expression constructs); including therapeutically beneficial variants
and derivatives of such molecules such as various isoforms, fragments, and subunits, as well as
substitution, insertion, and deletion variants. These are mentioned merely by way of example,

25  as it can be appreciated by those skilled in the art that, in combination with the teachings
provided herein, any number of additional structural or therapeutically beneficial compounds
could be included for administration with a pharmaceutically acceptable carrier such as
biodegradeable matrices in which CF-SC and exCF-SC (such as, ABM-SC and exABM-SC),
or products generated by such cells, are contained,

30  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 pharmacentical

composition of CF-SC and exCF-SC (such as, ABM-SC and exABM-SC), or products
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bi ol ogi cal conpositions is selected fromthe group consisting of: a)
TNF-RI; b) soluble TNF-RI; ¢) TNF-RIl; d) soluble TNF-Rll; e) IL-1R
ant agonl st; and, O |L-18 b| ndi ng pr ot e| n. WO

2008/ 1567 2¥PEtPUEI#08/ 007488 A38. The method of any oREI/E§2008/007488
enbodi nents Al_ to A37, wherein the cells in said cell Popul ation do

not exhi BAEratedry. wush el GPab g wuith naturaly ggopmingexyasrliylap marix anior iHeod
d T,
adm ni st glhggh nggtané Edthhe AR ITIBY L& wﬁ QRIS ﬁ]ugﬁgg %ﬁ&mx &ere?ﬁ'h ﬁtqimnan

any one of enbodinments Al to A38, ereln S In sa
popul at i bevinmi pereiinag @rppchmbmn@hyllagemﬁstlamtnmse\fémogm pnddudhioobimf The

one or g@{%nn%&g{l&?g%%g‘%gi&y é?f;‘é é{-jmlﬁﬁ%p '&{}ﬁ?ﬁlpmu ¥ 2 hitfin. d1Re site

nmet hod odl nmen el n sal i%on ar e
mai nt ai neﬁtisfsw damagea shir anotifer bmimdtmhleetteﬁcﬁlw&mhete@ﬂ(hmddgmdsbletnnangx is
of: a) a t about 24

b 4 h
st anbres ond drtixgs dtdionphs Shon, 58 Hhrifief Hite? of WicHividy Wlagsp.

5 days; ﬁbmogblgaaa/oauﬁuhbﬁ daybinedwitAtallb@asic c&bs@tan& eREY-SIC Rictods, ABM-
| east abge 3Fweeks i) at |least about 3 weeks; j) at |east about 4

weeks; SPout 1 nonth; 1) at |east about 2 nonths; nm) at

| east abgiinotheMBfibdtfmemt)ofdie ﬂn@é&ﬁfonabﬁﬁﬁrmﬁcéﬁ'ﬁgﬂl BSmpditthn d}')all@éenlefc?‘b%fls and
about 1 year. A41l. The nethod of gxgé one of enbodi nents

wher & n Bairx garcnkvred i viirarier, am extangled peeodnef How G¥charsy f@rn@camle but not

enmbodi ne t

ooy el £ 834 M b B 2 P Tl e ch ot
di sease by aufitkayrehelyoditynt sofcthe dineantidins thastdodngradiigo rmtém,c is)boains kdohlagen or
di sease i d)+.a l.e disease,.or, disorder:. e).a ..
respirat gé}i}g g‘l“soqucda%{ed orlnd?lg)g}% (%Ige%‘d% 8%%&1%%1}) b%m Y gg%lecoom od %rl sdg%l;mr%ﬂ n
a renal shreedee cell middiaandercondijions Fledyend bxyglen reasiyn,Syst¢xamplt e aselimited

di C dder .di d di
6 oyl o A AT DR3BS e,
di sease bf ofi¢ smbddifient))thélimkation entgmmissed Gl hidthodi cfepreparii 8lipheinitREritical

0) a retinal disease.qr (ii_lgsorder p) a gastrointestinal disease or
di sor der COTosiion Gpmprisingfhe sip% or di sorder: r) an i mmunol ogi cal

di sease or pipsfh dgiex  soh)tioRN caa%ﬁslﬁgm&mﬂé S&@xﬁg‘enorseﬁlhﬁ@;regeéeu t&mal% media
25i nfl anmat ory di sease_or disorder; u hyperproliferative di sease

or di sor dersuPRigiBentes) withnglutamines sgdiurm, Oﬁ@bw& ¢d AP domsfonally including
enbogh ment SyhlierhheAfA; wnW’iﬁﬁﬁhntréﬁfe‘anﬁ%lv& &'ie%u%ﬁnet' cal Iy nodified.

Ad4. - The matﬁ!od of enbodi ment erein sald’tells are genetically
nodi fi ed bye-suspendmg CF-8C or exCF-SC (for example, ABM-SC or exABM-SC) in the solutjon;

and,
transferring the cell suspension to a tissue mold, or equivalent thereof, to congeal at 37°C,
for example, when placed in a cell culture incubator.

25  The above method of preparing a pharmaceutical composition may additionally comprise the
step of incubating the culture for an extended period of time (such as, for example but not
limited to, 1-3 days or longer) under low oxygen tension conditions equivalent to about 4-5%
03, 5% CO», and balanced with nitrogen.

In another embodiment, the invention encompasses a method of preparing a pharmaceutical

30 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,

-26 -



30i ntroduction of a reconbinant nucleic acid nolecule. A45. A
process for making an isolated cell population in any one of

enbodi ments Al to A47, wherein said process conprises: 1) obt ai ning a
source popPAPIBEH7S” cells from an organi sm and, WO PCI/US2008/007488

2008/ 156728PCT/ US2008/ 007488 ii) culturing said source popul ation of
cel I's in viedministging the rompensided soiutionripm enengwaméhar maceutical |y

accept abh?aﬁgtﬁgr 'éﬁﬁ)o@lfmeg? Fn%@ﬁt nneglcom %Qésoan Yie h%ﬁ gi'f ;ﬁgeg%ﬂﬂ%ra g@ﬁ% %;lﬁlcal

(CF- SO, condi tione ture l'a derive
and puri tommbsnwnwpmphyng)dmuwpw@ or isolated recorrbl nant

extracel | uI rjx .asny ote

of abodi moRipeliEt "4 ookl A8HRREAD TRUBO | BIREen, BRire-HeE AR Gftaia
B3. The corspppiememd aﬁtheglhtaﬂnm rsbsluﬁlblotearaﬂqateg\kaﬁdd‘u’EPml(abt{BEaISCir&mehng
derived from iti of an one of

enbodi nent $¢ er%%ntatmé’i”&lﬁs iy laanéf_e aﬁ‘f" om an adul t

mammal , i NGhisfhg rugfrhamna fradBons Eﬂ'l@elpﬁﬁﬁﬂﬁtbﬁtl @a’nv@a fiddy CPRT of exCF-SC (for
enbodi nents B1- wherein said CF-SC express one or nore secreted

pr ot ei ns swasmpl@nAﬁ%&é of s ABRM-3(ndnte the spiitisg; ae conposition of any
one of enbqghiBRingBhd solBfon WLSE raﬁado éi:{u'i\?afe‘ﬁ{ ke, tﬂ%hfgé&l af 3%'(;09&

pl asma proteins conmpri se one or nore ength or alternativel
procé@sed |e§@ﬂblﬁff§henml%ﬂeém%ql]@uftldf&gmlh@tgr or subunits of nol ecul es

| ect edy t
71 oct CThE O8RS b SRS iy e
20 Q) p@tlelygfylmbatmgatbt tisguP@ld, ¢r) eqiivialenh thgewof, (Wrdet :umosglxenc px§genrtemsion
j) prot hr S(e!l:](ﬂ;,%h%[tlt& ‘J"%’Et -2f F_?&g[% ant i -thrombin; m Ti ssue

factor - otein C, o) Protein S; p)
protein m aﬁﬂl)er@nﬂobémnz the[razbmbnpetmbmpz&aesl a hiethiotl @if ;prepprite pghbimaceutical
cof a oac celerin, labile factor); t)

Fact % VF?mpclﬂsaolga?gPBFmthl Factor-1X; w) Factor-X; x) Factor-Xl;
y) Eaﬁt ork )ﬂrépaniiﬁaﬁﬁﬁﬁi@fcoﬁ}ﬂnbmlgmhn&géﬁaﬂﬂtﬁr@’ﬁblﬁﬂd factor; ab) 25
prekal I i krein i ecul a | ci ni hogen; asm_no

ae) plasm ﬁmxa\g) %"F“é‘é"g‘ %P%H?%Bé%‘?\i\ﬁ%ﬂgfmﬁt&?toiiemﬁ )&Oﬂ’r gg)cﬁ(gﬁé EXCHR (for
pl asmi nogeﬂax&ﬁ%leﬂBM -SCRPEPABMLSE); in kL somt)onfmsm nogen activator

i nhibitor-2 The conposition of any one of enmbodi nents B | - B6,

further corfPiFiEENEINE Felpiiqn to an open wound

20  In another embodiment, the present invention encompasses tissue regeneration, particularly in
the treatment of tissue damage caused by: immune related disorders (such as autoimmune
disorders); inflammation (including both acute and chronic inflammatory disorders); ischemia
(such as myocardial infarction); traumatic injury (such as burns, lacerations, and abrasions);
infection (such as bactenial, viral, and fungal infections); and, chronic cutaneous wounds. The

25  present invention encompasses treatment of a diversity of damage and disorders, for example,
but not limited to, neurological damage and disorders of the central nervous system (brain) and
peripheral nervous system (e.g., spinal cord) (for example, such as may be caused by
neurotrauma and neurodegenerative diseases).  Another embodiment of the invention
encompasses treatment of diseases and disorders requiring bone, connective tissue, and

30 cartilage regeneration, chronic and acute inflammatory liver diseases, vascular insufficiency,
and corneal and macular degeneration. Another embodiment of the invention encompasses
treating cardiovascular and pulmonary damage and disorders (for example, such as myocardial

ischemia and repair and regeneration of blood vessels). Another embodiment of the invention
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naturally occurring or isolated reconbi nant cytoki nes or chenoki nes.
30 B8. The conposition of any one of enbodinents B I -B7, wherein said

extracellular matrix, blood plasma proteins, cytoki nesP and/ or
chenoki nesV2r&%da¥?ed from humans. B9. The conposi ti on*GFUAYP/BHES of

enbodi nents Bl -B8, wherein said pharmaceutically acceptable m xture
forns a SRAPMPSHEs HpFtingdlagrage and disprdery afwangrratic apg hepatic tissue as well as other

2008/ 156 . R ' .
ti ssue W@@ﬁé%ﬁ%@éﬁ%%@ﬁ&of ﬁé%{/lergéne opﬂ %&%fgéllﬁ Jnglg%{stggleﬂgg?&\%\%g rtreef%ng
t he conpdsntgecmd disonletsi afuinnus aBive]l aF hthenimuhwek sl pecduoidig med barBdiiyyg organs.
wher ei n Liquid.is a i ed by.injection. .812. net ho f

treart ng gimet SboitEnEBEe A Ricn bR kp R, ity GnffEh 138 Blorders of e
Senbofli mgetitudndy syden €fon ekiimple cnupas theaietes aipilhddes). aSnahdriefibodintnt of

thereafter fornms a sem - solidified or ,solidified trix. 13. The
ot hod ofbe e EITRaRES Be g berus tnd BPmiated g tes, Apihth ghodieny o the
resul t ofnventigiibdrhilscs SeBEicRe rdpaRMebiiRribA HAd ¢eaaitRICl Mo fHenrt valves.

a) diseasge; b) physical trauma; %’ | schem a; d5)1(;)agl ng; . e) burrl‘l f)
bact er i aCFr$f @8d ie3GF-SE) (Yrh 25 ABMIPEcandoskABN-SQIneyaprofeisr aud pelhsupsmatant
1) dysre L QB ' 3 . . '
PRt e e T e T e S S
conpd8i t rasansitutethin peliblikeptibbgembasesleBcd. VBoenf Be kb rglreennistituted in such

rejuvena 'aggi 6. & at h ' . 0SJ L f .any one of
enbodi rre%\dt S 1%?685@(1 Sr gﬁgiﬁlgg%s% é%?r%g(gi&ﬁa oﬁéﬁtrnﬁ%io%‘?l[ g%astéﬁ' é[?g fise to a
i nf | ammanedissueChatthasefabrchtddoits bweamiqug, matapai SuchgCF-S€gewdeexdif-8@ ,(sueh as,
heal i ng ed or i.ssye .. conpri Si cont acti ng, sai d
Gamoed GFARRROS, AN, deSRt BoaiaSRr Bt il BB riEhibRide cpe os-
col ony f iguragé,sh and i10AE). | Bhess staRmpasiculddlso by adilied, dhemitaBy efossRhles,
so as_to_effect  sai O treatnment, .repair, regeneration, or healjng
of Che QEREaeds BT PTEEE bt el SR Srb kB RPiecy! Mther
wher ei n gawlhdanmaged organ or tissue is contacted with an effective
anount of sel f-renewi ng colony formng somatic cells or conpositions

pr oduced SPFibffvisse ey b ipartisylaply drreficial Hribe drepimsnt eiaings spdaentll saipkgss
of :  ahuinniveGldsOnrd AdbRild RevAATRARE WhHADHA! piledBUsith Qéve?aogﬁﬁlﬁa&é 8ften
onto the damaged organ or 25tissue; c) injection proximal to the
damaged -Segethwih apjagifirial deymal sertlacementoaftep swgicalaiesaction pbthd dratyidsiuer 48or
or th§SUge dhd bR hh@ﬁé’a?e\é?ﬁl%bspa?lgﬁ% Q}ess&lf)?etq{l&ﬂly treated with artificial skin products
or applications of epithelial cells in an attempt to re-grow host epidermis.
Compositions, such as described herein, when used in lieu of a conventional artificial dermal
products (e.g., DERMAGRAFT™), may increase the longevity of subsequently grafted
allogeneic skin, by inhibiting or reducing undesirable T-cell mediated immune reactions (see,
25  Example 5). By modulating T-cell mediated immune responses, compositions of the present
invention may permit subsequent reapplication of the artificial skin for a durations adequate to
stimulate re-growth of the patients own skin: -
The above-referenced ABM-SC have been shown to exhibit the following properties:
In vitro '
30 e Secretion of cytokines important in angiogenesis and tissue repair.
® Release of factors for prevention and inhibition of scarring and matrix turnover.
¢ Promotion of migration of endothelial cells indicative of pro-angiogenic activity.

In vivo
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C3. The nethod of enbodinments C or C2, wherein the cells are derived
frombone marrow. C4. The nmethod of any one of enbodi nents Cl1-C3,
wherein the cells are human. 30 C5. The nethod of any one of

ermbodi nent¥OEP8IEYN28 wherein the cells, or conpositi onsPEFBERIAN748Y
said cells, inhibit or reduce adverse i mmune responses (such as

cel | - medi at%&i@iﬁcmltrﬁmmweyl)ent il butoghes hswaltiplerapimalnuibdels aflverts enyocardial
tissue re e, ventricular renodeling). WO
2008115672 %%lf; E@M'ﬂg?ﬁ%ﬁ! C6. The nethod of any one of

enbodi nent o Effediise avhweelbtalerhied 1mbdnrﬂ1,ac or incaspedsal delivisy pf eetlsced by
said cells f.l, ammat i on. i nhibit acute inflammuation.
C7. The met‘ngfgp ?g?’l?cq%bﬁ%motfssﬁ‘ﬁﬁp §°itjm]e?5§m wherein the cells,

or cosrpOSI td Name@ﬁ@dﬂ@ﬁﬂnﬁhérs@ods&a%hin&,ceﬁgl mul at e or enhance

angi ogenes 0? The _net hod of any _one_of enbodinents C 1 -
wher ei n f‘é%h mmeph of e TRYaRHAR.12 TWYST pf Rrameecerativg edivlep rf@tqr%wr%edoby

per manent:mc b erdIRs e GREr Af hiakd ﬁh%xﬁmﬂsé‘?fﬂ?%e& \eresqim&e%em repair,

ti ssues. C9.The nethod of any one of enbodi nen wherei n 3Sai
darmaged fﬁgem%tloar addu|reigyegtion @fﬁama@ecgm;u@s 208 1958208 (Sugh 8, fareaample, cardiac

brai n, i el b3l gr%éﬁjsnnaécgc}g}&s-r&?n I’ ec{ & Qnﬁ?a%{e fﬁﬂpgqfugetgt Scute

c -C8, t1ssue group
consi@ti n‘g’ocﬂrdlalam&namnt(lﬁ@m @r stueke). oﬂ“hbsetmcslmdmefa@tprscwlmdh ng1 beesetcreedd tBndF-

Dot PN b Bl YORBNEKELE Thbd® B Py Al ¥ARRURL, (oSG AL b00re not

maj or an M Aor ar eri'es
conposi t limited eSS aighaq VEGH, EN2e08 Aﬁgnbgenﬁpmmas L8, WL AN, MMP-2,

sel f-renew.ng, -form o] [ ceI or ndi ti oned_ .
el cul RePRr M M LR She ML ANTHO Bt Fe o b hyed in
occurri nTrabk 1iASaBadm1C© aﬁ@ms@aatece@técr @cei-*lsaj &d XEIFLS (suh BY, QOBM-SC and
pl asrr%:prot el he conposition of enbodi nent D1, "Wher ei n
sai d! %‘%Mgsc@ersie%éé frﬂelﬁ%ﬂgwlﬁarrow D3. The conposition of
embodi meRtgetidh dirﬁard%gervéaawﬁu&@uasi c@Fsé%cﬁéfepd@c '(éﬁ%ﬁ' af, M ABM-
D4. The corrp05|t| on of any one of " enbodi nents -D3, wherein sal

CF- SC ar 8CHamay\leg) enhagpsdaar indured hypagireatingrt| wih ﬁgﬂﬁLﬁMSfaCtQB ®5:hTie for
t
ConMposi b)ga'ihp% @Y% REEosN fa%@?%ﬁ)hg%ﬁ’ﬁ-a ham i)lf‘l\ﬁ‘% 6[1_19 pfoi'u&log: ots§nfh&oned

express one or nore secrete teins

D6. The costhondtnte roedindr tapyingribe oflls bafordidmenistratibn O celishie r patens ai d

extragel | t D pr .ot . conpr.j se o or. re
Ful1 2 endtiC e R Ry SR RS REioR ST B LB B Bocical B
fragnment i the affe:mdﬂmgztns andl tinnke cSdee.  Fi@eted I ﬂﬁﬁmﬂdmﬁngtoaqmase there occurs

g;’ nZInts ;IC? 33%%{08 (gﬁécﬁcm ci,]ﬁpﬁplébrﬁf (lcell(]isgs E]the 1n3ur)ed 51teb ' &nt %trtlegr;mera ion p rgse? Ithrtlare

occurs a recruitment of circulating cells for the proper repair of functional tissue. And, in the

fibrosis phase, there occurs a deposition of fibrotic scars which potentially compromise organ
25  function. Moreover, a variety of cytokines and other biological molecules play a diversity of
roles in each of these processes. See e.g., Figure 12,
Use of CF-SC and exCF-SC (such as, ABM-SC and exABM-SC) in the present invention
includes methods of treating and preventing inflammation, methods of stimulating organ and
tissue regeneration while reducing fibrosis (i.e., tissue scarring), and methods of stimulating
30  angiogenesis via compositions (e.g., cytokines, proteases, extracellular matrix proteins, etc)
produced by stimulated or unstimulated CF-SC and exCF-SC (such as, ABM-SC and exABM-
SC).
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g) polyglycolic acid (PGA); h) fibrinogen (Factor 1); i) fibrin; j)
prothronbin (Factor 11); k) thronbin; 1) anti-thronbin; m Tissue

factor Co-factor of Vila (Factor III) n) Protein C O%f) WO
2008/ 1567 28PEHBIEIBH8/ 007488 Protein S; p) protein z; ¥Ti283807488
Z-rel ated protease inhibitor; r) heparin cofactor Il; s) Factor V

( pr oaccefrermather egpiiment GFoB§ and )EX€EtﬁCommlmhlblu)heﬁa@lpglpal\/prwess of ﬁbmsm

oSt o b, F kb bypithu R Mandhegii, EARHE 2 btablnafBF0ad hlian

vei ght  kiissue gBibrosiadlsqluaeyn m@lﬂntlc sa)Ting, &zm;@;nﬁa;fr): Impedunent to regenerating

act i vat o CRm B paparni: Spesiin B KA ARE saliolnduB RPR D, pecause

D7. The mmtcﬁxsq)mcesf calleyeeded fof oﬁtﬂhﬂcbr@nﬁﬁctﬂn Decatrhant AR cells disclosed

P & nBeeeloh k6 Bretiene o Feaude RSGHHE had Heghy bRttty heking of fanged tisue.
embodi merhé fBlosla/mayee rﬁmn@aluy QI HACE Lﬁkﬁgisu&%ffmsrdf&wobJJIO%mom%g@

proteins, cytolcines, and/or chenokines are derived from humans
The conpB@idmsoer el BFﬁ?“‘”Gﬁém@!PO@H%d infdyting membpme hpurd peil-sugfage molecules,

phar maceulgighdy AK6S %E&?Js@s Hadded o prQhLBy By ﬁg@mb Qi fdfeﬁlc%d d exCE-SC

solidified matrix. A nethod of “‘treating amage t1ssue
conpd@i t [S@Ph@ﬁ, A@M'Sﬁrﬁ@d@?AB%Sﬁ) mnpbyWJWHW@nmrwmlmm tion

is aliqgy D t i d
Is appli ed Eh?’nj %%?IE nﬁ%l%? %I n&?%g% gﬁ&gﬁrledat Pnr%lo gﬁ%ﬁeaﬂgl lsfnscﬁ’(van
with t henmamlanzatmn, rsfmangsedrin aodesmd:)nstherem’tr@o@hﬂdm omtherfeinmation evf new

(s:gmm: IO][ #)P v%sae gQS a gf:){ %or?l?ogantgpgtregegeramtzehr%%% élcﬁlfés%ﬁzg?v%@nafd tissue must
enbodi mehing Bl bldedkAppline ard rangigenekiss U erucial dﬁrmgadelaﬂs a2l egell lbstoﬂur&%

iti.on sel.ected fromthe consi st.i.n sease;
Dy TSl CORRAIALAS TESePeb LRt PrOgr oS Ot ceie s 07 Al G ipeent imvntion i

| nf ect i 08 ;tre@hiney. IBénck,dse ©F CFSC dd EXTWBL (K feREhpIONABRIGC ahd exABM-SC) or
dysregul ati on_of the i mune system D14. The nethod, of enbodi nent

D13, wheFRITRPsitions geodherddbd suskirells areusefil in pimulatmg anginpnests indprggt Hissaes
conposi t hﬂf‘or@gmsge%)e&ﬁ'ﬁfy qbr SARRH {Ha&l{n%.g@ tdrdial ﬂgsug)a%nﬁloggfﬁﬁ'l@an impogtant
rej uvenation thod of using the conposition of any o

enbodi nmeA?BPIOELYS tlSW@éFléﬁlhaf@aﬁaé opensosicenjonctionhwith fityosie inhébition to optmuze
| nf | agmayLf0e of BhdagedYidialdIod for treating, repairing, regenerating,

or heallng a 8anag d organ or tissue conprising contacting said
damaged émgther evemplay uee wf the preseef nventioneineotuesnthe sfimslalibn LE negahargticdOor
col ony f gm such .ce | s
so as to?é(’%lgof'3 el OE a (tigst% ¥ g"gtb bl t{fé en%‘? P'%tt()ir‘{tglgeneracti‘?r%‘ﬁgelf hear Sﬂ‘aleﬁ)ha"e
t he danagmivrahgdnng)tenn icelé amgraﬂ:ﬂ@tb@(ﬁsdutﬁﬁam}ktdﬁﬁﬂ%/cﬁmﬁﬂﬁﬁ ABM-SC or

exABM-SC are generally not seen, suggesting that the mechanism by which these cells incite

25  tissue regeneration is not through ceil replacement, but instead through a host response to the
cells themselves and/or factors they produce. This is not surprising, however, given that the
role of ABM-SC in bone marrow is to provide structural and trophic support, Hence, the
present invention includes treatment of damaged tissues and organs wherein the administered
CF-SC and exCF-SC (for example, ABM-SC and exABM-SC) do not exhibit permanent or

30 long-term tissue or organ engrafiment. Instead, the therapeutic CF-SC and exCF-SC (for
example, ABM-SC and exABM-SC) provide trophic support factors, suppress cell-death,

inhibit fibrosis, inhibit inflammation (e.g., immune cell inflammatory responses), promote
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D18. The net hod of enbodi nent D17, wherein said danmaged organ or
tissue is contacted with an effective anmount of self-renew ng col ony
form ng somatic cells or conpositions produced fromsuch cells by
means sel ¥PaYPGH t he group consisting of: a) i NFEEVIBH8/0HED
the damaged organ or tissue; b) application onto the damaged organ or
5t i ssue; ex¢tp-cehplacmpior momostéling andéort shimuddgrangepeoesigawithout thesuniag palt of the
applicat] rQX| L0 i ssue; and, e)

i nt ravenIJ({)aﬁt{s)mg(iﬁlgﬂr?in'ig%l Flggllﬁtg%ﬁ Og%g%&ﬁgﬁg{egn%gﬁg%e%f enbodi nents D17 or
D18, whet dinther branté bStha peeselennweatiord feacheb tneaftmmperiod ofDAe, tHha&innivisteesd
of any one of enbodi nents .D17:-D19, wherein the cells.are hyman. 1

o1 The h0: AL D ACHGT GRE AR B8 SrHTeC A H TR GUEg TP AT ee gols
or canpodt tompistepr dehiebflomthebady. Thik seggests Habideretdd fﬁ&dtsffpﬁayadiﬁvﬁﬁﬁﬁal role
i mune responses 1( uch as cell-nediated autoi nmunity), fibrosis
(scarring)f %WH?‘B?"%H\?&? €Stf-ssue renpdeling (for exanple, ventricul ar
remodel | Gkt andd¥ed exahhie BBE Peksett _iﬂ%ﬁﬁ&ﬂﬁluﬂ?ati%é‘%? iR ¥he nRBR1-824 disclosed

wherein the cells, or 15conpositions produced by sald cells, control
i nf | anmreltSren cama figm PuerdaseT saEen asishel, desaedlisrvill bozdlogenkis osil tthaneplasts in

any one 0f: ﬁghgﬁm - %Hﬁ'f C S )
produced&bl;? sali dbce F@‘ Rgggfnuztﬂ’aatt g@g{ en Eaa%%g gér%%icgaglggﬁglg@%§ édlggﬁ%e an
The Het haskversé immyne nesporisecHowevarenrprisDigly, D24 finditleat eranspdaitell alddgkseic oells
not exhi ki kagni fic [ tectab | evel f .pernanent .or. .
ong-t erdlidiosth APichL £y A SERER Rilofen BUBED Tt ERIRATEY 8 Virargpg avoid
The et hinduaion afiy Terell-depereihioidinmewe trespBiisé-iD2do. ATerelimedsatdintmimmegegonse

organs are selected.fromthe grou onsi sting of, heart, brain, and
optnal ot K RS AP R OBR P eb At YO BRDBH i et seppattve, and
wher ei n ghivehalienparesstd. ssue i s sel ected fromthe group consisting of

cardj ac él ssu&, neuronal tissue (including central .and 25 peripheral
nervbls Sy stsé bteirf‘é’jéué?, e%??&“%a?&‘?ﬂné_r 1 j38 s BEOYYE nRMEEPH g toh@f iucrflgtectable
M nor  ar fnffrbRent i MSsucd Relgdma Rir | JifoERS) systeB? (e.gA iRIuAG GyStEmb NAHGHHce,
enhanci ng, and/or nmintaining the generation of new red blood cells

i n vi t rofunctionpogicentiie SHRYIEd Ob fCOBRBHHIHeheraup Faidvirenreyamenhiig) indicative of
i nduct i %mp@a@%p@%@{sﬁ&neﬁat%& PRIHIBN ARG S, 8 @eﬁh&a{ﬁﬂ I'E%{lljng of the damaged
co-cul tivation of henmatopoietic precursor cefls wth selt-Tenew ng
col ony fidgshe, etgaser bwlogi@Pgysiefhe met hod of enbodi ment D28, wherein

Somat 0. SaF IR AR A e ol R b S B BB e N S5

nmet hod odndemdinkl proteaseskp@oted i dmmam ABM -G ChaiRi sB calhecdliarserad fréd @ath calture

adult. D31. . net hod, of ~any one ,of .enbodi 7- D29 er ej )
Sl co. BEfiei DRI PR, aRegnGHlE #PE ARTaRGH TRAER: (CBrcorn) shapArigried wit
selp?r at i 4aAMO L—glﬁtfﬁnhﬁﬂme@i_@i &Ipieﬁllaﬁht%\(,:\?hw_itlﬁ‘eﬂfratlﬁ?ﬂ| s @Mr-mhnot hﬁntai?ing 4mM L-
sel f-renew ng col qQn el|s e all ow . ng exchange q )
conposi t§ Bﬁgl%ff‘r cébé%#ns&g’g%’é f §W8L‘F§W‘Wﬂ &gty %Sﬁﬁrwgﬁﬂéﬁﬁmmﬂ
acrogs sa@iigedvay.rier. D32. The nethod of enbodi ment D27; wherein said

i nducti on, enhancenent, or nmmintenance. is achieved by co-cultivation
of henat Sorestiis dgnensiypte dhatcpmesoys; Tophic fictare and spipblg|resepirss prpritiak r

by self-{QReWAderaMBYd riYdMlaRen ! the imbfnb3FstdRealiBibAL0Thy ABM-
enbodi merllt 135, wherein said s%l f-rer%evm' ng c%l ony for%gﬁg geﬂas SC at
therapeutically relevant levels when cultured under these conditions.  Notably, earlier

experiments demonstrated that supplementation of the base culture medium with insulin,
30 transferrin, and selenium was required to achieve secreted protein levels such as those
indicated in Table 1A, 1B and 1C.

Immune Disorders
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are human bone marrow derived somatic cells (hABM SC). 1)34.The

met hod of enbodi nent D33, wherein said hABM SC are derived from an
adult. 1)35.The nethod of any one of enbodi nents 1132- 1%@3{)1 wher ei n
sai d i sol aV@d"PHeSG#bosi tions are |yophilized. 1)36. ThePGHP$88/87483 0y
one of enbodi nents D32-D34, wherein said isolated conpositions are
cryopr es€elsednd pempasidonseehd plesent yinvendionf mayibo dised rto spro@am,DBdat, and/or

wher ei n i o i1 e m. 1 r

her race T forgce. 3hk e i0TRAR, b S BE ol i fatibl) Allae @ ank MBrders. Some
e e Yooty s o
an | : . ,
ohar ol WRled 1 B cFiuRrenleve, i st Sl I, Hofiting 98 S0 fHErRGH
of i sl atiistigesansll Pigsridéryj AG SHoald 'tlﬁni_:bllawﬂfspbe ceistruetebd ViamtinO WithSiebpeon o
25frontondj ti aned, medi a, wherein, said _nedj a cont.ains sera or, is .
sera-fr e@adﬁlwgﬁ W‘fylarffl.axbﬁg?ﬂﬁﬁwah thegs)ls, and fempesiiensy o s RFFSsHt IMMEHPBY
expandi Ngx4tXdar ok disBhs 0 itfa! completeBF)parddr %gto;;].r?rﬁmf?ettz}@%)pz&mﬁg%ﬁméd

1)41, wherein said CBC are expanded in suspension cultures.

1) 43. Thecneephatamysiitie (HSWHMB ndddiyops, digpesecifmkylasing codlitis.e Aptipithsphdlipid

co-cul tug ' r .sel f.- | . ' o

ol 1’5, - DALt G BEES ADBURL aftid AGERE DFEY AW ThALE Dphori,
col ob§y f Orldcngliseede] sCmhe's hdisease,bdMebatesr musllitter typed1.s diestational e pkmphigoid,
(hABM Scbbodpasturc's syndrome, Graves' disease, Guillain-Barré syndrome (GBS), Hashimoto's

disease, Idiopathic thrombocytopenic purpura, Kawasaki's Disease, Lupus erythematosus,

Multiple sclerosis, Myasthenia gravis, Opsoclonus myoclonus syndrome (OMS), Optic
neuritis, Ord's thyroiditis, Pemphigus, Pemnicious anaemia, Polyarthritis, Primary biliary
15  cirrhosis, Rheumatoid arthritis, Reiter's syndrome, Sjogren's syndrome, Takayasu's arteritis,
Temporal arteritis (also known as "giant cell arteritis"), Warm autoimmune hemolytic anemia,
and Wegener's granulomatosis.
Examples of some diseases suspected of being linked to autoimmunity: Alopecia universalis,
Behcet's disease, Chagas' disease, Chronic fatigue syndrome, Dysautonomia, Endometriosis,
20  Hidradenitis suppurativa, Interstitial cystitis, Lyme disease, Morphea, Neuromyotonia,
Narcolepsy, Psoriasis, Sarcoidosis, Scleroderma, Ulcerative colitis, Vitiligo, and Vulvodynia.
Examples of some immune hypersensitivity diseases and disorders: Allergic asthma, Allergic
conjunctivitis, Allergic rhinitis ("hay fever"), Anaphylaxis, Myasthenia gravis. , Angioedema,
Arthus reaction, Atopic dermatitis (eczema), Autoimmune hemolytic anemia, Autoimmune
25 Pemicious anemia, Coeliac disease, Contact dermatitis (poison ivy rash, Eosinophilia,
Erythroblastosis Fetalis, Farmer's Lung (Arthus-type reaction), for example), Goodpasture's
syndrome, Graves' disease, Graves' disease, Hashimoto's thyroiditis, Hemolytic disease of the
newborn, Immune complex glomerulonephritis, Immune thrombocytopenia, Myasthenia
gravis, Pemphigus, Rheumatic fever, Rheumatoid arthritis, Serum sickness, Subacute bacterial
30 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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WO 20081156728PCT/ US2008/ 007488 1345. A wash sol uti on conpri sing
Bal anced Salt Solution with dextrose (BSSD). D46. The wash sol ution
of enbodi nent 1)45 wherein said dextrose is at a concentrati on of

about 4. 50 &MY D47. The wash sol ution of enbBdl/HEE P4 of

1) 46, further conprising human serum 5 al bumn 1)48. The wash sol ution
of enbodExeEwle afysepe infemapiansdiserdemsimatergiss, vk e Pordylitis, aghritis, asthma,

concent r akik@n Gherd0is T{&Jgﬂﬁ%ﬂesgfs%%%sgéﬂg %15Aas%r y&m?&ﬁée[n‘éﬁ&h%on

medi a conprising dineth [ OXIi RUran’ serum a
a Bal ancgom8alaneBultist 1nnﬁl|a1mm03r5t)35®ﬂr&isease VI8 e flavmtatay bowel disafes, pelvic

enbodi nen erein_said ntration is .about 5%
Con aoncBnpRitgtonh ARESED péHatls BBRA IAERN TeictlsioR SRR mAihAR s
f r omsboneansplantagyectwnesiel vasghdidat er t han about 91% of the cell's of

the cell _popuyl ation coe ess 9 and rei e cell
Ipopul BRI SoRe GUTHIaRY e dotier ool o hSeiciBb (U ofiaked 5.
The i sol glaRéhagRibhliRaRAl al senactw‘e I8HRRELIBBRIn Jﬁéﬁmém?y, i cBll HoRi&iRles (such as
popul ation is derived from hunman bone narrow. . The isol ated cell

popul at i BiPesreessbiome hfynpe alﬂ?SlﬁzChm@rr@ntqqcmeoese?qnéld@rswt Hpesdgyl

opul at tan 0
Pons, 53 RgtoEiend BT Hofrier Ml DD CO A TRETEPH PihoRR L

emboll melsuch #51SevaEe Combiregd ImuimaedsifigienéeDisedsk §SCID)t WaskotHAldmahmyhdioimepand

t hat
o0 RASRn TARR 0 R e S R S R S BEh o
consi st |ngd1tarﬁﬁ'g¢er¢proltuc)ede;mzam Hﬂkoo@sﬂ'nal rEStlﬂi’méhem@ldnmd'la&,é?hhgocyte
| at i E
e SRR Gudfbsiali i ity SRBROP RAroniS b melueBienlngD)
CD90 f urcmakepmm Syrditorhe asH's %el}erotﬂeé(ﬂllj\}lgﬁ‘-IEB@jn‘idﬁorﬁ@L es:%lﬁdueﬁué%ﬁgiahe
rou CO Stln ra rpve ur ro I C Cclor
go/st Oefjfo fdP@%JR‘? Gﬂe?af-%yhosswj ﬁ%ﬂ@@@?‘@é‘k? Iciengy, @n¢§nter£ef°n-v
I nterl euih%!ﬂ&reiléyihﬁd @%moﬁ)\/aﬁ%lb‘ Emfu¥ddficieads @VIDNGL; syfdrome, and Acquired

Neur ot r ophi n- NT- 3
immune deficiency syndrome (AIDS).

Embodiments of the Invention
20  Particular embodiments of the invention include the following:
Al A method of administering a therapeutically useful amount of a biologicai
composition or compositions to a subject, comprising administering to said subject an isolated
population of self-renewing colony forming cells, wherein the cells in said cell population have
substantially no multipotent differentiation capacity, wherein said cells have a normal
25  karyotype, and wherein said cells are non-immortalized.
A2, A method of administering a therapeutically useful amount of a biological
composition or compositions to a subject, comprising:
(i) isolating the biological composition or compositions produced by an isolated population
of self-renewing colony forming cells; and,
30 (ii) 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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h) Macrophage Chenpattractant Protein-1 (MCP-1); 35i) Matrix

Met al | oprotei nase-9 (MW-9); j) Stem Cell Factor (SCF); and, k)

Vascul ar Endothelial Gowh Factor (VEGF). - 45 - WO

2008/ 1567 2%PEHPIEIH08/ 007488 E6. The isol ated cel | popuPGl/PE08/007488
according to any one of enbodinents El, E2, or E3, wherein the cells
of the céBl popdl aethod of kepeiring, bsgtingser IEDASENArederEBY@nfafdainegedetisonemisa

p21 or pS3. ' ' .p53 i relati.ve ex si on_of
o to apaieehormPALe nbRtia b o Bpirdh bl BBhic Pl B o atn
r RNA andofxsplf-essiving oblop Ifotrsing ¢edlsamiheeirexipr eslts dm said ugl tpopalatiett have
20,000 tragnscripts of p21 per.106 transcripts of an 18s r , E7.The

i sol at eds@éfaflﬂﬂ pt? a‘f]]'ﬂglﬁ'otggtcgf refeten éﬁgﬂcgﬁew reélrr%’gi ﬁ@ﬁl\l@a"a a goymal
or E35 wkayetype, ai®whéreinabiitelehre npRRMattalIRd.has been cultured in
vitro through a nunRer gf popul ati on doublings selected fromthe
group cofdi sti ndg BFLhod @ yerairngedeatingyrromatingreaeneration of dampggddissuc in a
b) at | eaffjecBROMprigfe:popul ation doublings; c) at |east about 25

popul ation doublings; d) at |east about 30 popul ation doublings; .
e) at | east()asdniing 25 hiolgaicak qosposition p1 egrpositines pradifced hy an isaktedaiopuiation
40 popul ati y ' . f maki ng an isol ated cell

popul ati on Oggc}lf%gé\bkggﬂoggﬁ%ﬁﬁg‘%@\%%& wherei n greater than about
91% &® t he (dkddmgnisterinh eaid blologpapedngiosition cncamwsitions BR4Msubjact, CDIO,

and wherein the cel| . .popul.ation has.a .doubl, Jate of less than . .
About 30" naietin 5§ GeuRaPHaR ok R pedBdich 1Ol RusBhak o FrpigTebe gfifentatgn
the cel |l peppdcity,i whereindeaid acllsohave Xy gathat Gagblypnanar wherkinVéaiiX t€lRt ¥ @on-
stress condi ti on.tﬁ produce an adherent cell popul ation; and, b)

cul turing tHECHARS ent cel| popul ation at a seeding density of |ess

t han abous. 2500 Acbthsd 6NBeatidh oFdldifg Ehmadkiod, infing] JrRbioirmBund eV Ry

the ?? a a ps?lgjlélct?tcioglr}])ﬁisiflg dfdl;'fili})/j%t%rirlé Otcr)n sgydnggbj Ec? na% g%ggti%\év' amount of an isolated
population of self-renewing colony forming cells, 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.
Ab. A method of treating or reducing inflammation, immune, or autoimmune activity in
20  asubject, comprising:
(i) isolating the biological composition or compositions produced by an isolated population
of self-renewing colony forming cells; and,
(ii) administering said biological composition or compositions to said subject,
wherein the cells in said cell population have substantially no multipotent differentiation
25 capacity, wherein said cells have a normal karyotype, and wherein said cells are non-
immortalized.
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.
30 A8 The method of any one of embodiments Al to A7, wherein said cell population has
unipotent differentiation capacity.
AS. The method of any of embodiments Al to A8, wherein said cells have substantial

capacity for self-renewal.
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E10. The met hod of enbodi nents E8 or E9, wherein the source of the

cell population in enbodinent 8, part a) is cultured at an initial
seeding density selected fromthe group consisting of: 30a)l ess than
about 7500802¥18(18¢7¢hp: and, b)l ess than about 50000 cePEEYZAS/0HERS

1. The met hod. of any one of enbodinents E8 to E10, wherein the

adher ent Ad@J |  The npthpd|cditahp nf émbatvibents Adrio AD, wharein fy)orite adrinistratieh sid

g Lt N T
t han abosibsthffial cepacBy GrRelf-ran®w21008/ 156728PCT/ ug2008/ 007488 d) | ess
Lo 200, 20 o5pL ShSRE I o8 kel RE Uy £ St i

oxyges 5£seradeidtcéppoplﬁatﬁﬁlaeecmémbmmctst@z gstll@Up consisting of: a)between
about 1 to_10% oxyge et ween about 2 to 7% o;‘%ﬁ d).l ess t han
Y

Sbout 0% 3xygerit dyaac o Ah ot SLEBOSTSRGh 10 1oty SR Rarcel o seid
10% Oxyg%mate@éeﬁ%pﬁlm ﬁ@ﬁHtt St OcONY ﬁﬁ:@encﬁﬁﬂal s%pgéﬂs ROARIPOIER stem cells,

El i The net hod % one of enbodi nents E8 t 2, further including
| ysi ng twelltrp@épnwéu duogeaitps cpl&ﬁ éMsAé’@’o‘beméhlppmt adult sipapsely iMASSs),opr
to cul t ugi,Rgtde source of the cell popul ation.

10 Al3, The method of any one of embodiments Al to Al2, wherein said cells do not
differentiate into one or more cell types selected from the group consisting of:
a) osteocytes; b) adipocytes; and, ¢) chondrocytes.
Al4. The method of any one of embodiments Al to Al3, wherein said cells do not
deposit detectable levels of calcium following treatment under osteoinductive conditions.
15 AlS. The method of embodiment Al4, wherein said osteoinductive conditions include
exposure to exogenously supplied Noggin.
Al6. The method of any one of embodiments Al to AlS, wherein the cells in said
isolated cell population are derived from connective tissue.
Al7. The method of any one of embodiments Al to Al6, wherein the cells in said
20  isolated cell population are stromal cells. ‘
Al8. The method of any one of embodiments Al to Al7, wherein the cells in said
isolated cell population co-express CD49¢ and CD90.
Al9. The method of any one of embodiments Al to A18, wherein the cell population
maintains an approximately constant doubling rate through multiple in vitro cell doublings,
25  A20. The method of any one of embodiments Al to A19, wherein said cells are negative
for detectable expression of one or more antigens selected from the group consisting of:
a) CD10; b) STRO-1; and, ¢) 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:
30 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 detectabie quantities of compositions selected from the group consisting of:
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E14. The nethod of any one of enbodinments E8 to E12, further

I ncluding selecting a fractionated source of the cell popul ation by
passage through a density gradient prior to culturing the source of

t he cell %968‘1&{"@3% E15. The nethod of any one of enbdRfiTHERPS/OEYSS o
E14, wherein the cells of the cell 20 popul ation that co-express
CD49¢ and CD9O, ap VIR ek sekubleCIOF-Rly o) oF NEBAE. dEL6lublEh@NFeRIkod) dL-1R
any one of aﬁﬁg‘g rents E8 to E15, wherein the cells of the cell

popul ati on cb express CD49c and CD90 further express at | east
one cardi ac-rel andgd)m-wmndmgpromennfact or selected fromthe group

consi st of A 4 4 and 7. Th hod of . a one of
Cbod: meAtt B gt thE o eBatiRent AT K Mo S, A press or
t hat §0- gpte SeetdclIbRC qﬁﬁlﬁhtfé@g@f foafripSitio®X REIEGE Sfeorh SRS I@ﬂ@ CHRRARE of
factor selected fromt roup consjsting of: a) Brain- Ive

Neurotroﬁ‘?i?ﬁosli’é’c‘}fﬁ]*’“’(“BEﬂP le 1, IBAnd:G.n-C, c) Interleulcin-6 (I L-6);
30d) I nt embgul ci mhd rdtkod’ bf ay) bhd %Eleﬁ%al%eﬁﬁs Al b Tabl3, wWhePBS ViR G10YWhkaid

Factor (NGF); g)Neurotrophin-3 (NI-3); )Macrophage Chenoatt ract ant
Pr ot ei n- §OKaaneil) popshrlywer initialyt isplais@ rftane antissee goured) selaptedyfromj the Greun
Cel | Fac[ug{s %35 and, k) Vascul ar Endothelial G owth Factor (VEGF).
E18. The ho f any one of enbodi ments E8 to E15, wherein the cells
of the ceII 40 pbbmﬂammmw;t blatdipwe dispredats cDEKS T d)aplace6RR0e) fumtiibigat cord; f)

cxor 22, P2t 5 bendl ISHEI L RIRLER M BBl Y g
2008/ 156 A28PCT / s2 ﬁ&ﬂfoﬂ@;?éﬁmodlment A24, wherein said tissue source is human.
A26. The method of any one of embodiments Al to A25, wherein said cell population
maintains an approximately constant doubling rate through a number of in vitr;o cell doublings
15  selected from the group consisting of:
a) 1 to 5 cell doublings; b) 5 to 10 cell doublings; c) 10 to 20 cell doublings; d) 20
to 30 cell doublings; €) 30 to 40 cell doublings; f) 40 to 50 cell doublings; g) 1 to 50 cell
doublings; h) 5 to 50 cell doublings; i) 10 to 50 cell doublings; j) 20 to 50 cell doublings; k)
30 to 50 cell doublings; 1} 1 to 10 cell doublings; m) 1 to 20 cell doublings; n) 1 to 30 cell
20 doublings; o) 1 to 40 cell doublings; p) 5 to 20 cell doublings; q) 5 to 30 cell doublings; 1) 5
to 40 cell doublings; s) 10 to 30 cell doublings; t) 10 to 40 cell doublings; and, u) 20 to 40
cell doublings.
A27. The method of any one of embodiments Al to A26, wherein said cell population
has undergone a number of population doublings selected from the group consisting of:
25 a) at least 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.
30 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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transcripts of an 18s rRNA and expression of p2l is a relative
expression of up to about 20,000 transcripts of p21 per 106

transcripts of an 18s rRNA. E19. The nethod of any one of enbodi nents
E8 to E15,VRHMPEr42% he i sol ated cel | popul ati on haRCHERASLATH%r ed
in vitro through a nunber of popul ati on doublings selected from 5t he

group coAgPsti ndhefmethyd of anppse efbembodimerdsphil de (ARS8, drhersiin 1$81d; biblogizal
| east ab eleJell L Qp: i : I D i.0
dou i noeeties R oot el Afhcfip i \88eq Tho The (RRHa1RR0 thyfoheRAP Y T Cen
about 35pqmbatioas.i on doubl i ngs; and, Oat |east about 40 popul ation
doubl i ng E20. Use of . an i.sol at ed cel opyl ati on cording tq any .
one of | oRBBar medte Terindth o 3y nrel Faberbbi AL & AEL R enR Papeical
treats ngccﬁnﬁt}smﬁ o8 ;Jrflﬁ}gj’sitfws freont ar mﬁftdhdlé@&s%gl;e&ed femfth@geolih CorgistniPof:
consisting of: 15a eneratiyve condifion;. an acyte i.njury

condi ti on; aﬁproaelnse&? 69@8"@5?‘%6?\@?@?0%; }ag}ﬁ&?‘dﬂ?) &) daitn pg é‘EnEJéWGQthi) GASES;
20 E21. Use 59§ 3hudisigbatied cel | popul ation according to any one of
embodi nents El to E7 in the manufacture of a medicament for treating
a human 4811 eri Ae meghedof gegediment A0 Wereirsmdprotginsraye sabaséndt fragm the group
E22. An Eﬁ'@isﬁﬂ%&iﬁce” popul ation derived from bone marrow, wherein
greater than about 91% of the cells of the cell popul ation co-express
CD49%0 and @pglcosytatedshieteimsyb)chiiokines; lc) SBmplmeb;al) ihomphvkines; el guowith fagtors; f)
rate of le 0 : . I oxygen condition. E23.
The i sol at gﬁp@g?%t%g’pﬁﬂf’naot%&é’gg%ﬁgﬁd Sl’@%ith? ,(}ﬁg\f‘ner ein the cell

popul ati 432 s d&he wethokrod embodimentd3le wiereiroseid whérdin sdideislegita icemipositidn

Condi 11 off FE SRR RBLAPR LAY TageteoT, B ehe Do sy FE Belieule sepored
popul at i @8mahe gotwcbrBiihg 624, wherein the | ow oxygen condition is
Do 50 O e RIS hfhat el oLl ponul sl oD ol S, 0% Ol i
adherent ce) hynihakingsd; | @ réthafa&BBH h) Gropl8d Factors Of) rhdplogehiie pbeit; AR09)
cells/cn®. hormones.
A33. The method of embodiment A32, wherein said biological composition or
compositions are soluble receptors that bind cognate ligands selected from the group consisting
20  of _
a) fatty acids; b) fatty acid derivatives; ¢) receptor molecules; d) cytokines; €) chemokines;
f) lymphokines; g) growth factors; h) trophic factors, i) morphogenetic proteins; and, j)
hormones.
A34, The method of any one of embodiments Al to A33, wherein said cells are induced
25  toincrease expression of one or more biological compositions.
A35. The method of any one of embodiments Al to A33, wherein said cells are induced
to express one or more biological compositions.
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.
30 A3V 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) seluble TNF-RII; e) IL-1R antagonist; and,
f) IL-18 binding protein.
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35 E27. The isolated cell population of any one of enbodi nents E22 to
E25, wherein the seeding density is |less than about 1000 cell s/cn®.
WO 20081156728PCT/ US2008/ 007488 E28. The isol ated cel|l ul ati on of
any one of W8BdrTEhts E22 to E25, wherein the seedi ngpﬁﬁﬂ 0PR/007488

| ess than about 100 cells/cnR.] E29. The isolated cell popul ation of
any one 688enbodheasthpdrtzny engpE emppdipenis Alhte ATBavheeein resielly in said cell

R 5 AL LR

any one I ment s ereln the see ensi
| ess thandrainmﬂredi@ adwingghanPalidmtganismet hod of naki ng an isolated cell

popul at i reater than about. 91% f e.ce
popul au%ﬁ co- e §r'esgﬂ glj)éfe@@y SRe oL 8& ﬁts\ﬁﬂeﬁpelﬁg’t reé’éﬁl gf)tﬂ %ﬁ'ﬁh g7l
has as doph;tulzngnr a:tammﬁ lapexitdately abmigtanB0letidsir S prodgetioni 6f) drge ost afdse
of : 10a) a% °t61 n]gsapq(ine marrow.cells froma human; b)
lysing t HEraPEYicAIY, SPNPOSARS HEHYO-0f t he bone marrow aspirate; c)
seedi ng 1ARe. non-hy sRetholdVTRmMEBAKRAM A8, Wherdin Saill ISR PrddubiidEre ARV ERsd
d) allowi ng the non-lysed bone marrow cells to adhere to a surface;

e) cul t ufarAgnezree aeifes svlectedrom theraresr enssingafyen condition; and 150
passagi ng thg 1%99?%&1%4%{111551: Pt 185880t E'?h&gp%?tay 1edt aﬁ&acﬂ oﬁllscﬂjzat least

E32. An isol ated cell popu ilon obt al nab
enbod® nent abgut.4 dag3 PJ\nt Ipfssbhmvéd das; If) qudnaaﬂ aiwufcﬁlda)'b;t Qlanbdsttaboutﬁedays h) at

met hod of gg\%ﬁggowheﬁél ) a%%%ﬁfbébgﬁtb%ﬁrg l% 12 OFasQ%bS\ﬂ 4 \%gelk?‘t eltltaﬁgut 1

popul ati on, erein rea an a the Céel

cel |l popul ammnln l):at-leaspam 2Cﬂ’mmhs ancht Cia90aboatnd mohths em)at idast z(behi 6 months;
popul ati.on 2805 le d‘f’%ﬁ’? rate of | ess than about 30 hours after
30 cell dodBfiRgs et y the steps of: a) aspirating bone marrow

cells f HAFnla hurmélmeﬂlbdﬁeh@&inel’iﬂ embbdiahiso1ath @G5 FHErem seid patient thuman.
]P (r)gglg ong‘g&gy p‘}fn og otrf gg)g %fdlﬂrq%lfi]tr%/@ r adloggttﬂ’ 5e1(':e)m Ssa(ief rcrllle&%dtlshl?scd to
treat a disease or disorder selected from the group consisting of:
a) a neurological disease or disorder; b) a cardiac disease or disorder; c¢) a skin disease
or disorder;  d) a skeletal muscle disease or disorder; e) a respiratory disease or
disorder; f) a hepatic disease or disorder; g) a renal disease or disorder; h) a
20 genitourinary system disease or disorder; 1) a bladder disease or disorder; j) an
endocrine disease or disorder; k) a hematopoietic disease or disorder; 1) a pancreatic
disease or disorder; m) diabetes; n) an ocular disease or disorder; o) a retinal disease
or disorder; p) a gastrointestinal disease or disorder; q) a splenic disease or disorder; r)
an immunological disease or disorder; s) an autoimmune disease or disorder; t) an
25 inflammatory disease or disorder; u) a hyperproliferative disease or disorder; and, v)
cancer.
Ad3, The method of any one of embodiments Al to A42, wherein said cells are
genetically modified.
Ad4. The method of embodiment A43, wherein said cells are genetically modified by
30 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:

i} obtaining a source population of cells from an organism; and,
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d) allowing the fractionated cells to adhere to a surface; e)

cul turing the adherent cells under a 5% oxygen condition; and f)
passagi ng the adherent cells at a seeding density of 30 cells/cnR2. 30
E35. An i soVQeM§/ 18k popul ati on obtai nabl e by the net hRfI/H§2008/007488
enbodi ment E34. E36. An isolated cell popul ation obtained by the

met hod of enbodiiprewlturifig4aid EXAMAbIESlalrmnieds 2 85Bi oactivity of Adult
Bone Marrow Derived Somatic Cells: Production of Serum Free

Condi ti oned Media Production of serumfree conditioned nmedia was
producedBas descy cdmgmbsitieh cumprisingis pharmacentienlly, acsgptdblamiztive of self-renewing,
sol i d- phase_apti body capture ecreted.prqtejns. (al so..ag descri bed
bel o) eoliey orinis HuaF pallr et Gesonnibid Al K EIARI SR (s
RECB- 819¢elR} and} BurifddUlabirhION otk g HiOS01atee recohibaviil et e e sUSRER AR hlbdd
ei t her Advanced DMVEM (d BCOTM Catal og #12491- 015, Lot # 1216032

(1 nvi t r oBBFMEBIOFFINS. Car | sbad, CA, USA)) suppl enented with 4nmM

L-gl ut amgpe ( Catrgk REmps¥iRA0SH ebodihétlt B, WdreliDddd CH-RELLNEINed from bone
Laboratories Inc., Logan, UT, USA)) or HyQr) 5 RPM-1640 (HYCLONETM
Cat al og ¥aBPB0255. 01, Lot # ARC25868) containing 4nmM Lgl utam ne and

suppl emegted wi t kD= i i e (o

Car Bl 0g B21300. (.15 COHRMks b BTSRRI BT B, WibBil ol O S SR g 5
in T1@25bwRarCELLBI NDTm (Coming Inc., NY, USA) culture flasks (culture
Patent NBY 6. o1 7isotofiat 5B By GOHRAERTE 1B B, R S
(n = 3 péerivedivit aroslt nGmrmalyiecludiag Aumkmced i n a 37C huni di fi ed
trigas ipgubator., (4% 02, .5% bal anced,.wi t h _nitrogen). far

hbroxi nBSbly 2FthGHPES TS ST BRGNS s e SO SG AP
sanme day ohdorRere ¥&rdledprattiit sRewn Hebible18)uB svd ucned to the incubator.

Oh d 3,..cell |ture nedia_were concentrated using 20nL CENTRI CONTm
PLUS%O Bnt ri f JGaICOMPPIEPT Ofjap% qf1qt| SRoARNSEL BHL-BS ppvherein gaid exprecellular

USA), asnpfix SeBluéEplhshe brofeihd\&dnipHit iofdSr mbee BLRAH ,orcaaaﬁéﬂwer;a%r%e%sed
were centrifuged for 45 mnutes at 1140xG._ Concentrated supernatants

wer et r afefoEmE.cioteRlyts &agmonts, or sybuAits|of malesules seleefed fromgthe @roupreogsisting

culture gepdia were al so concentrated as described for use as a
negative control. The cells were then renoved fromthe flasks using
0. 25% por ciaeoiaggmdi} slaphr &) fibrnetROIMamdzinag) cgtagdo (ddegenl ) hyabirertie adid;
I nc. ,oHern DAY RSELL ! I i c
an’ o3l vop BaEBpelorO PRt AR Y i 7 ROy uPA R R0
serum Cel [thropbirt; Deanti-tricathin; i )yTissma factir Coviastoneli ¥z (Radtou $iDpng) Brotein C; o)
COULTERTmM AT 10..Seri es. Anal . ( Beckman ul t.er.. Ful.l.erton n
Crypan bl ud 8 o hEReCE0N) B Blent ZRAAREbyseit i b S Dot
human ABM $actot Of (froRCeledH, labile -fActoiof) UFatar-OMT;dol Bhdtorg8)II; Wwer BackdidNe dv)

A phe 25 BAFPT G ) g HeL CREFHY O ) dgvie™ K10 3850 Wilgrand Hetor <
ASA28410) siikallikeennt &9 ikt noleoilak vgigh: aininezen O PhntiMogdaatag) BRisdiin; af)

51130034. 01, Lot # .134-7944 r RPM 1640 ( HYCLONET tal og #
2HB0255. 01 ST UHENER 4o N0 BTG SRNPIRNROEoR SCUVaIor InhbISE-1; and, ai)

plasminogen activator inhibitor-2.
B7. The composition of any one of embodiments B1-B6, further comprising purified
naturally occurring or isolated recombinant cytokines or chemokines.
30 B8. 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.

~39.



(HYCLONETm Catal og # SH30034. 01, Lot # 134-7944). Cell suspensi ons
were then seeded in T-225cn2 CELLBI | NDTM cuI ture flasks (n = 3) at

24- 40,000 cells/cn? in 36nL of nedia (n 30 = 3 per condition).

Cul tures WEPEUSETEH in a 37C humidified tri gas i ncubaP@FU$203/09188
5902, bal anced with nitrogen) for approximately 24 hours. Cultures
were re-Béd with fmatistd ofdration @magecuasssueowﬁthnﬁwecmmpnsﬁid:heoémny one of
debris and,t [ ator The foll ow ng day,

conditi onegocpmant%g\t}\ﬁggwgleﬁefn &1 poo ey h%uﬁg‘ centrifuged at 1140x0
for 15 BO.2008TheméA8RPCT bﬁB&ﬁ&éﬂOBm&hﬁdﬁuﬂﬁ$qhﬁ i§ afpwebpeijéctldebri S,

and t hen ansferred to terlle en fu e tu for short-

st or age gﬁﬁ 80C: I*—_‘%‘%i‘fﬁ]i fﬂg‘l‘%%ﬂ?ﬁ i Iw(g %f *‘éﬁ@qﬁﬁ’@é SHYa?qeoﬂf
of Segr etBodiAcAOND, Wﬁb@iﬂ the bbmbbOE@&N stpp kA S 18fuid BitCGthéreARe GorRH Smi-
and control medi a (sa | es) were shipped to Kendrick Labs, Inc.

( Madi sonsoligifiedsog solidifigdmatex. prior to use, sanples were thawed and

war med t 815 00m HRERRARH W EmbORRIAX HIBLE 2w RO A (8de s fesult of

| yophi li zed then re-dissolved in 200 inicroL of SDS Bol uf fer
(5% sodi arengirasylected fromt the WP ensistingpEapt oet hanol et hanol 10 10%

oL yeer o 2SR Bririckdnd o 10edsgl Bho AR SrlBl bl o o

4C u$dng 6-1BeQRD; Mﬁﬁgamﬁbatmnemd i]rldgsrégxﬁaiondxifaieymhsmm/aﬁtqmrfor med

usi ng wa onl Th anpl es..wer hilli onc ai.n

re- di ssofa\%‘d in)fgﬁﬁleﬁﬁogr’)ggmg?dl e%lg’?’lf“@?fﬁméﬁ? ‘?aé’?agegﬂﬁs(aﬁésaik% in a

boi | i ng Bas.er bal mefhod oF using Uhesogisitiod dfaadiong of Binbodikeng @ 1SBY ¥5r facial
Two- di meri(sil onal gel electrophoresis was performed according to the

met hod of'OFEREPEIM™ (O Farrell, P.M, J. Biol. Chem 250: 4007-4021,

1975) asghel | owg mleﬁ;ealoqrqisrngqné @&Hﬁéslﬂng‘@tSanfyl dnétoft‘e@wouﬁ@bnwglm PR
tubes_of inner djianeter 2.0 mm using 2. 0% anpholines, pH 3.5-

( Ar ndF shad eRRAS]toR debitspcute ARTIARYAORT) f or 20, 000 vol t - hrs. 5o~.g of

| EF internal standard (troponyosin) was then added to each sanple.

The troponyosin standard is used as a 20 reference point on the gel,

it mgrafés as & @mehed fr tigpting, éppﬁmrfesmeyiﬁég\tqrdiéalwmda@ﬁgmm@ O0fssue

and pl5. g

determ nedn Iy}%ﬁt &Hﬁc%%%gie_h %ﬁH&g{l g‘v[:gmogg%{lgﬁ lelfdﬁtgﬂg%t FeBr at?1 !doérﬁ?' 15‘?@1-%6/1 ng
mn in boflpmr fe@ln(lmwly@eﬂsnbg cdpasitiods pmdmddrfeom clich 2¢1B%oSBSp cffcO6AH
Mtri ) cht el totheto of a stacking gel
that 20 , Behient S 5t °r$@"’%“§§ﬂh°%§‘3}a% AT IS ab gol (1. 0
mm t hi ckﬁ)ess) S;BSrrfetImld og“ehlbeﬂlﬁmht lp,h»ohieean Salwaslns@drdrgﬁ cﬂ'uisszfedlé c&hﬁﬂﬂéd
5 hours at,h 25 hefo r ot ei ns ma. Chem cal eﬁgé}

Sdted as Vi ot narghet o AaRRReRecalcryt ABTire,Srei R o sigons
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(+) 10 matnx blood plasma proteins, cytokmes and/or chemokines are derived from humans.
D9. The composition of any one of embodiments D1-D8, wherein said pharmaceutically
acceptable mixture forms a semi-solidified or solidified matrix.
D10. A method of treating damaged tissue with the composition of any one of
embodiments D1-D8, wherein the composition is a liquid.
15 DIl The method of embodiment D10, wherein the liquid is applied by injection.
Di12. A method of treating damaged tissue with the composition of any one of
embodiments D1-D9, wherein the composition is applied as a liquid but thereafter forms a
semi-solidified or solidified matrix.
D13. The method of embodiments D10-D12 wherein said tissue is damaged as a result of
20  acondition selected from the group consisting of:
a) disease; b) physical trauma; c) ischemia; d) aging; ) burn; f) bacterial infection; g) viral
infection; h) fungal infection; and, i) dysregulation of the immune system.
D14, The method of embodiment D13, wherein the damaged tissue is skin.
DI15. A method of using the composition of any one of embodiments D1-D9 for facial
25  skin rejuvenation.
D16. A method 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
30 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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D18. The method of embodiment D17, wherein said damaged organ or tissue is contacted
with an effective amount of self-renewing colony forming somatic cells or compositions
produced from such cells by means selected from the group consisting of:
a) injection into the damaged organ or tissue; b) application onto the damaged organ or
tissue; c) injection proximal to the.damaged organ or tissue; d) application proximal to the

damaged organ or tissue; and, e) intravenous administration.

D19. The method of embodiments D17 or D18, wherein the cells are derived from bone
marrow.

D20. The method of any one of embodiments D17-D19, wherein the cells are human.
D21. The method of any one of embodiments D17-D20, 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).

D22. The method of any one of embodiments D12-D21, wherein the cells, or
compositions produced by said cells, control inflammation and/or inhibit acute inflammation.
D23. The method of any one of embodiments D17-D21, wherein the cells, or
compositions produced by said cells, stimulate or enhance angiogenesis.

D24. The method of any one of embodiments D17-D21, wherein said cells do not exhibit
significant or detectable levels of permanent or long-term engraftment into said damaged
organs or tissues.

D25. The method of any one of embodiments D17-D24, wherein said damaged organs
are selected from the group consisting of heart, brain, and spinal cord.

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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D30. The method -of embodiment D29, wherein said hABM-SC are derived from an
adult.

D31. The method of any one of embodiments D27-D29, wherein said co-cultivation
utilizes a semi-permeable barrier to maintain separation of the hematopoietic precursor cells
from the self-renewing colony forming cells while allowing exchange of compositions
produced by said self-renewing colony forming cells across said barrier.

D32. The method of embodiment D27, wherein said induction, enhancement, or
maintenance is achieved by co-cultivation of hematopoietic precursor cells with isolated
compositions produced by self-renewing colony forming cells.

D33. The method of embodiment D32, wherein said self-renewing colony forming cells

are human bone marrow-derived somatic cells (hABM-SC).

D34. The method of embodiment D33, wherein said hABM-SC are derived from an
adult.
D35. The method of any one of embodiments D32-D34, wherein said isolated

compositions are lyophilized.

D36. The method of any one of embodiments D32-D34, wherein said isolated
compositions are cryopreserved.

D37. The method of any one of embodiments D32-D34, wherein said isolated
compositions are mixed with one or more pharmaceutically acceptable carriers.

D38. A method of producing, isolating, purifying, and/or packaging cell-derived
compositions and/or trophic factors.

D39. A method of 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
(CBC).

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 (hABM-SC).
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2225.5 (-)WO 2008/156728 PCT/US2008/007488
D45. A wash solution comprising Balanced Salt Solution with dextrose (BSSD).
D46, The wash solution of embodiment D45 wherein said dextrose is at a concentration
of about 4.5% dextrose.
D47. The wash solution of embodiment D45 or D46, further comprising human serum
5 albumin.
D48. The wash solution of embodiment D47, wherein said human serum albumin is at a
concentration of about 5% human serum album.
DA49. A cryopreservation media comprising dimethyl sulfoxide (DMSO) and human
serum albumin in a Balanced Salt Solution.

10 DSsO0. The cryopreservation media of embodiment D49, wherein said DMSO
concentration is about 5% and said HSA concentration is about 5%.

El. An isolated cell population derived from bone marrow, wherein greater than about
91% of the cells of the cell population co-express CD49¢ and CD90, and wherein the cell

15  population has a doubling rate of less than about 30 hours. .

E2. The isolated cell population of embodiment E1, wherein the cell population is
derived from human bone marrow.

E3. The isolated cell population of embodiments E1 or E2, wherein the cells of the cell
population that co-express CD49¢ and CD9S0 do not express CD34 and/or CD45.

20 E4. The isolated cell population according to any one of embodiments E1, E2, or E3,
wherein the cells of the cell population that co-express CD49¢ 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 isclated cell population according to any one of embodiments E1, E2, or E3,

25  wherein the cells of the cell population that co-express CD49¢c 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);
30 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);
35 i) Matrix Metalloproteinase-9 (MMP-9);

1) Stem Cell Factor (SCF); and,
k) Vascular Endothelial Growth Factor (VEGF).
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E6. The isolated cell population according to any one of embodiments E1, E2, or E3,
wherein the cells of the cell population that co-express CD49¢ 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° transcripts of an 18s rRNA and expression of p21 is a relative expression of up
to about 20,000 transcripts of p21 per 10° transcripts of an 18s rRNA.
E7. The isolated cell population according to any one of embodiments E1, E2, or E3,
wherein the isolated cell population has been cultured in vitro through 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;

¢) at least about 25 population doublings;

d) at least about 30 population doublings;

e) at least about 35 population doublings; and,

f) at least about 40 population doublings.
ES. A method of making an isolated cell population derived from bone marrow,
wherein greater than about 91% of the cells of the cell population co-express CD49c and
CD90, and wherein the cell population has a doubling rate of less than about 30 hours,
comprising the steps of:

a) culturing a source of the cell population under a low oxygen condition or a low

oxidative stress condition to produce an adherent cell population; and,

b) culturing the adherent cell population at a seeding density of less than about 2500

cells/cm?.
ES. 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) Jess than about 2500 cells/cm’;
b)  less than about 1000 cells/cm?;
c) less than about 100 cells/cm?;
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d) less than about 50 cells/cm?; and,
e) less than about 30 cells/cm?.
El2. The method of any one of embodiments E8 to E11, wherein the low oxygen

condition is selected from the group consisting of:

a) - between-about 1-to-10% oxygen;
b) between about 2 to 7% oxygen;
d) less than about 20% oxygen;

c) less than about 15% oxygen;

d) less than about 10% oxygen;

e) less than about 5% oxygen; and,
f) about 5% oxygen.

E13. The method of any one of embodiments E8 to E12, further including lysing the red
blood cells in a source of the cell population prior to culturing the source of the cell population.
El4. The method of any one of embodiments E8 to E12, further including selecting a

fractionated source of the cell population by passage through a density gradient prior to

culturing the source of the cell population.

E15. The method of any one of embodiments E8 to E14, wherein the cells of the cell
population that co-express CD49¢ and CD90, do not express CD34 and/or CD45.
El6. The method of any one of embodiments E8 to E15, wherein the cells of the cell

population that co-express CD49¢ and CD90 further express at least one cardiac-related
transcription factor selected from the group consisting of GATA-4, Irx4, and Nkx2.5.

E17. The method of any one of embodiments E8 to E15, wherein the cells of the cell
population that co-express CD49¢ and CD90 further express at least one trophic factor selected
from the group consisting of:

a) Brain-Derived Neurotrophic Factor (BDNF);
b) Cystatin-C;

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);
i) Matrix Metalloproteinase-9 (MMP-9);

1 Stem Cell Factor (SCF); and,

k) Vascular Endothelial Growth Factor (VEGF).

El8. The method of any one of embodiments E8 to E15, wherein the cells of the cell

population that co—expreés CD49c and CD90 further express p2l or p53, and wherein

expression of p53 is a relative expression of up to about 3000 transcripts of p53 per 10°
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transcripts of an 18s rRNA and expression of p21 1s a relative expression of up to about 20,000
transcripts of p21 per 10° transcripts of an 18s rRNA.

E19. The method of any one of embodiments E8 to E15, wherein the isolated cell
population has been cultured in vitre through a number of population doublings selected from
the group consisting of:

a) af 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;
€) at least about 35 population doublings; and,
) at least about 40 population doublings.

E20. Use of an isolated cell population according to any one of embodiments El to E7 in
the manufacture of a medicament for treating a human suffering from a condition selected from

the group consisting of:

a) a degenerative condition;
b) an acute injury condition;
c) a neurological condition; and,
d) a cardiac condition.
E21. Use of an isolated cell population according to any one of embodiments E1 to E7 in

the manufacture of a medicament for treating a human suffering from a degenerative or acute
injury condition.

E22. An isolated cell population derived from bone marrow, wherein greater than about
91% of the cells of the cell population co-express CD49c and CD90, and wherein the cell
population has a doubling rate of less than about 30 hours under a low oxygen condition.

E23. The isolated cell population of embodiment E22, wherein the cell population is
derived from human bone marrow.

E24, The isolated cell population of embodiments E22 or E23, wherein the low oxygen
condition is between about 1 to 10% oxygen.

E2s, 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/em?.
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E28. The isolated cell population of any one of embodiments E22 to E25, wherein the
seeding density is less than about 100 cells/cm?.]

E29. The isolated cell population of any one of embodiments E22 to E25, wherein the
seeding density is less than about 50 cells/cm?.

E30. The isolated cell population of any one of embodiments E22 to E25, wherein the
seeding density is less than about 30 cells/cm?.

E31. A method of making an isolated cell population, wherein greater than about 91% of
the cells of the cell population co-express CD49¢ and CD90, and wherein the cell population
has a doubling rate of less than about 30 hours, comprising the steps of:

a) aspirating bone marrow cells from a human;

b} lysing the red blood cell component of the bone marrow aspirate;

c) seeding the non-lysed bone marrow cells in a tissue culturing device;
d) allowing the non-lysed bone marrow cells to adhere to a surface;

e) culturing the adherent cells under a 5% oxygen condition; and

f) passaging the adherent cells at a seeding density of 30 cells/cm?.

E32. An isolated cell population obtainable by the method of embodiment E31.
E33. An isolated cell population obtained by the method of embodiment E31.
E34. A method of making an isolated cell population, wherein greater than about 91% of

the cells of the cell population co-express CD49c and CD90, and wherein the cell population
has a doubling rate of less than about 30 hours after 30 cell doublings, comprising the steps of:

a) aspirating bone marrow cells from a human;
b) selecting a fractionated source of the cell population by passage through a
density
gradient;
c¢) seeding the fractionated cells in a tissue culturing device;
d) allowing the fractionated cells to adhere to a surface;
e) culturing the adherent cells under a 5% oxygen condition; and
f) passaging the adherent cells at a seeding density of 30 cells/cm?.
E35. An isolated cell population obtainable by the method of embodiment E34.

E36. An isolated cell population obtained by the method of embodiment E34.

EXAMPLES
Example 1
Bioactivity of Adult Bone Marrow-Derived Somatic Cells:
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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Human exABM-SC (Lot # RECB-819; at ~43 population doublings) were thawed and re-
suspended in either Advanced DMEM (GIBCO™; Catalog #12491-015, Lot # 1216032
(Invitrogen Corp., Carlsbad, CA, USA)) supplemented with 4mM L-glutamine (Catalog
#SH30034.01. Lot # 134-7944, (HY CLONE™ Laboratories Inc., Logan, UT, USA)) or HyQ®
RPMI-1640 (HYCLONE™ Catalog # SH30255.01, Lot # ARC25868) containing 4mM L-
glutamine and supplemented with Insulin-Transferrin-Selenium-A (ITS) (GIBCO™; Catalog
#51300-044, Lot # 1349264). Cell suspensions were then seeded in T-225¢cm’ CELLBIND™
{Coming Inc., NY, USA) culture flasks (culture surfaces treated with a patented microwave
plasma process; see, U.S. Patent No. 6,617,152} (n = 3) at 20,000 cells/cm?® in 36mL of media
(n = 3 per condition). Cultures were placed in a 37°C humidified trigas incubator (4% O,
5%CO3, balanced with nitrogen) for approximately 24 hours. Cultures were then re-fed with
fresh media on same day to remove non-adherent debris and returmed to the incubator. On day
3, cell culture media were concentrated using 20mL CENTRICON™ PLUS-20 Centrifugal
Filter Units (Millipore Corp., Billerica, MA, USA), as per manufacturer’s instructions.
Briefly, concentrators were centrifuged for 45 minutes at 1140xG. Concentrated supernatants
were transferred to clean 2mL cryovials and stored at -80° C. Fresh culture media were also
concentrated as described for use as a negative control. The cells were then removed from the
flasks using 0.25% porcine trypsin EDTA (CELLGRO™; Catalog #30-004-C1 (Mediatech
Inc., Herndon, VA, USA)). Trypsin was then neutralized by adding back an equal volume of
cell culture media containing 10% fetal bovine serum. Cell count and viability analysis was
performed using a COULTER™ AcT 10 Series Analyzer (Beckman Coulter, Fullerton, CA)
and trypan blue exclusion assays, respectively.

To perform 2D SDS-PAGE, human ABM-SC (Lot # PCH627; at ~27 population doublings)
were thawed and re-suspended in either HyQ® Minimum Essential Medium (MEM), Alpha
Modification (HYCLONE™; Catalog # SH30265.01, Lot # ASA28110) supplemented with
4mM L-glutamine (HYCLONE™,; Catalog # SH30034.01, Lot # 134-7944) ) or RPMI1640
(HYCLONE™. Catalog # SH30255.01) supplemented with 4mM L-glutamine
(HYCLONE™; Catalog # SH30034.01, Lot # 134-7944). Cell suspensions were then seeded
in T-225cm® CELLBIND™ culture flasks {n = 3) at 24-40,000 cells/cm? in 36mL of media (n
= 3 per condition). Cultures were placed in a 37°C humidified trigas incubator (4% O,
5%CO0,, 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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minutes to remove cell debris, and then transferred to sterile centrifuge tubes for short-term

storage at -80°C.

Example 2
Two Dimensional (2-D) SDS PAGE Separation of Secreted Factors (Figure 1)

Frozen. aliquots of conditioned media and control media (samples) were shipped to Kendrick
Labs, Inc. (Madison, WI) for analysis. Prior to use, samples were thawed and warmed to room
temperature. Approximately 50mL of each sample was lyophilized then re-dissolved in 200
microL of SDS Boiling Buffer (5% sodium dodecyl sulfate, 5% beta mercaptoethanol ethanol,
10% glycerol and 60mM Tris, pH 6.8) and 2 mL of ultrapure water. The samples were then
dialyzed against 5 mM Tris, pH 7.0 for two days at 4°C using 6-8,000 MWCO membranes.
The final dialysis was performed using water only. The samples were lyophilized once again,
re-dissolved in 200 microL of SDS Boiling Buffer, and heated in a boiling water bath for 5
minutes before loading into the gels.

Two-dimensional gel electrophoresis was performed according to the method of O’Farrell
(O’Farrell, P.H., J. Biol. Chem. 250: 4007-4021, 1975) as follows: Isoelectric focusing was
first carried out in glass tubes of inner diameter 2.0 mm using 2.0% ampholines, pH 3.5-10
(Amersham Biosciences, Piscataway, NJ) for 20,000 volt-hrs. 50ng of IEF internal standard
(tropomyosin) was then added to each sample. The tropomyosin- standard is used as a
reference point on the gel, it migrates as a doublet with a lower polypeptide spot of MW
33,000 and pI 5.2. The tube gel pH gradient for this set of ampholines was determined ﬁsing a
surface pH electrode.

After equilibration for 10 min in buffer 0 (10% glycerol, 50 mm dithiothreitol, 2.3% SDS,
0.0625 M tris, pH 6.8) each tube gel was sealed to the top of a stacking gel that, itself, is placed
on top of a 12% acrylamide slab gel (1.0 mm thickness). SDS slab gel electrophoresis was
carried out for about § hours at 25mA. The following proteins (Sigma Chemical Co.) were
added as molecular weight standards to a single well in the agarose portion of the gel (the
agarose is cast between the tube gel to the slab gel): myosin (220,000 daltons), phosphorylase
A (94,000 daltons), catalase (60,000 daltons), actin (43,000 daltons), carbonic anhydrase
(29,000 daltons), and lysozyme (14,000 daltons). Following silver-staining the standards
appear as bands on the basic edge of the acrylamide slab gel (Oakley ef 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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they are stained using the silver stain method of O’Connell and Stults (O’Connell and Stults.
Electrophoresis. 18:349-359, 1997).

The results show that using the methods provided, human ABM-SC can be cultured in the
absence of animal serum to produce conditioned media rich in secreted proteins, and that such
proteins can be individually identified and isolated. Conditioned media produced in such can
also be processed, altematively, by fractionating the expressed proteins based on a range of
molecular weights. Techniques for protein concentration and fractionation are well-known
and routinely used by those of ordinary skill in the art. These techniques include techniques
such as affinity chromatography, hollow fiber filtration, 2D PAGE, and low-absorption
ultrafiltration.

Example 34
Pro-Regenerative Cytokine Secretion by Human ABM-SC

Human ABM-SC were plated in triplicate at 6,000 viable cells/cm’ in cell culture “T” flasks
containing AFG104 media. After allowing cells to attach and equilibrate for 24 hours, culture
media was completely changed and flasks were incubated for 72 hours. Media was collected,
centrifuged and stored at -80° C until analysis for cytokines using commercially available
colorimetric ELISA assay kits. For analysis of secreted cytokine release, sister flasks were
treated with 10 mg/mL TNF-alpha, added during the last 24 hours of the 72 hour incubation.
For each, lot three flasks of cells and supermatant were prepared, processed and banked
independently for the basal and stimulated conditions, designated Basal Flask A, B and C or
Stimulated Flask A, B and C, respectively.

Results show that when sub-cultured, ABM-SC secrete potentially therapeutic concentrations
of several growth factors and cytokines known to augment angiogenesis, inflammation and
wound healing. See, Figure 11. Hence, ABM-SC have been shown to consistently secrete
several cytokines and growth factors in vitro; including proangiogenic factors {(e.g., SDF-1
alpha, VEGF, ENA-78 and angiogenin), immunomodulators (e.g., IL-6 and IL-8) and scar
inhibitors/wound healing modulators (e.g, MMP-1, MMP-2, MMP-13 and Activin-A).
Furthermore, the release of several of these factors is modulated by tumor necrosis factor alpha

(TNF-alpha), a known inflammatory cytokine released during the course of acute tissue injury.

Example 3B
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Solid-Phase Capture and Identification of Secreted Factors (Table 1A, 1B and 1C)
Conditioned media were screened for the presence of various proteins such as cytokines,
proteases, and soluble receptors by solid phase antibody capture protein array, using
RAYBIO™ Human Cytokine Antibody Array (RayBiotech, Inc., Norcross, GA, USA).

5  Briefly, frozen aliquots of conditioned media were thawed and warmed to room temperature
prior to use. Array membranes were placed into the well of an eight-well tray (C series 1000).
To each well, 2 mL 1X Blocking Buffer (RayBiotech, Inc.) was added and then incubated at
room temperature for 30 min to block the membranes. Blocking Buffer was then decanted
from each container, and the membranes were then incubated with conditioned media (diluted

10 1:10 with Blocking Buffer) at room temperature for 1 hr. Fresh cell culture media were used in
place of PBS as negative controls. Samples were then decanted from each container and
washed 3 times with 2 mL of 1X Wash Buffer I (RayBiotech, Inc.) at room temperature, while
shaking for 5 min. Array membranes were then placed into one well, with 1 mL biotin-
conjugated secondary antibody prepared in 1X Blocking Buffer, and incubated at room

15  temperature for 1 hr. Arrays were then washed several times with Wash Buffer. 2 mL HRP-
conjugated streptavidin diluted 1:1000 with 1X Blocking Buffer was added to each membrane
and then incubated at room temperature for 2 hrs. Membranes were then washed several times
with 1X Wash Buffer. Detection reagents for chemiluminescence were prepared as per
manufacturer’s instructions (RayBiotech, Inc.) and applied to each membrane and incubated at

20 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.

25  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 Supematant Concentrate #2 = RPMI-1640 containing 4mM L-
glutamine and HEPES (HyClone) supplemented with Insulin-Transferrin-Selenium-A

30  (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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supplementation of the base culture medium with insulin, transferrin, and selenium was
required to achieve secreted protein levels such as those indicated in Table 1A, 1B and 1C.
Protein levels shown in Table 1A, 1B and 1C were assessed using a RAYBIO™ Human
Cytokine Antibody Array (RayBiotech, Inc.). Values are expressed as mean optical densities
(0.D.). (N=2 for test samples. N=4 for controls.) Values reported with a (+) indicate mean
0.D. values for that particular analyte greater than two standard deviations above the mean
0O.D. values for the respective negative control. Values reported with a (-) represent mean
O.D. values for that particular analyte that are not greater than two standard deviations above

the mean O.D. values for the respective negative control.

Table 1A:
Media Supernatent Media Supernatent
Cytokine Concentrate #1 Concentrate #2
POSITIVE CTL 11,020 (Mean 0.D.) 11,127 (Mean O.D.)
NEG CTL
(Background) 2.360.00 2,271.00
Angiogenin 5800.5 (+) 4651 (1)
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 (+)
FGEF-7 2328 (-) 23745 ()
Flt-3 Ligand 2661 (1) 2414.5 (-)
Fractalkine 2432.5 (-} 2379.5 (1)
GCP-2 2546.5 (+) 2270 ()
GDNF 2299.5(-) 2208.5 (<)
GM-CSF 2294 (-) 2125 ()
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-I 2206.5 (-) 2238 ()
1L-10 2225.5 (-) 2200.5 ()
IL-13 2582 (+) 2473 (+)
IL-15 2472.5 (-) 2622.5 (+)
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| L-2 Ra 249 208156728

IL-16 2339.5 () 2229.5 (-)
JL-1alpha 2698.5 (+) 2571.5 (+)
JL-1beta 2276 () 2253 ()

JL-1ra 2609 (+) 2505.5 (+)

IL-2 2523.5 (+) 2381 (-)

IL-3 2346 (-) 2270 (9

IL-4 2591 () 2402 (+)

IL-5 3159 (+) 3808 (+)

IL-6 45570 (+) 40260.5 (-H)

IL-7 7336.5 (1) 5805 (+)

Leptin 4187 (+) 3733.5(+)
LIGHT 3689.5 (+) 3378.5 (+)
MCP-1 9925.5 (+) 5561 (1)
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 Q.D.) 11,936 (Mean O.D.)
NEG CTL 2,452.00 2,392.00
Acrp30 2539.5 () 2436.5 (-)
AgRP 2670 (+) 2494 (-)
Angiopoietin-2 3372 (+) 2656.5 (1)
Amphiregulin 2692 (+) 2447 ()
axl 3398.5 (+) 3438.5 (%)
bFGF 2915 () 2901.5 (H)
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Beta-NGF 25735 (+) 2544 (4)
BTC 2653.5 (+) 2554.5 ()
CCL28 2706.5 () 2553.5 (+)
CTACK 3502 (+) 3217 ()
dtk 2610.5 (+) 2512 (+)
EGF-R 30575 (&) 2767.5 ()
ENA-78 2630.5 () 2503 ()
Fas/TNFRSF6 3312 (+) 33225 (H)
FGF-4 2711 (+) 2650.5 (1)
FGF-9 2770 (+) 2538.5 (1)
G-CSF 3950.5 (1) 3951 (+)
GITR ligand 29735 () 3107.5 ()
GITR 3198 (+) 2935 (+)
GRO 29446.5 (+) 10214 (+)
GRO-alpha 7351 () 3553.5 (B
HCC-4 3241 (+) 2720.5 (+)
HGF 5535 (+) 3936.5 (H)
ICAM-1 3043 (+) 2701.5 (v
ICAM-3 2621.5 (1) 2427 ()
IGF-BP-3 3392 (1) 3190.5 (+)
IGF-BP-6 5858 (+) 6111 (+)
IGF-I SR 2737.5 () 2757 (+)
IL-1 R4/ST2 3463.5 (+) 3235.5 (1)
JL-1RI 25225 (1) 2401 (-)
IL11 2444.5 (-) 2273 ()
1L12-p40 2584 (+) 2536 (+)
IL12-p70 2612 (¥) 2618 (+)
IL17 2610.5 (1) 2555.5 (H)
IL-2Ra 2491 (5) 2441.5 ()
IL-6 R 3202 (+) 2836 (1)
IL8 24199.5 (1) 17594.5 (+)
I-TAC 3898 (+) 3564 (+)
Lymphotactin 3415.5 (+) 3166 (+)
MIF 3743 () 3524 (1)
MIP-1-alpha 2792 (+) 2747.5 (+)
MIP-1-beta 2638.5 () 2523 (+)
MIP-3-beta 2495.5 () 2377 ()
MSP-a 25245 (H) 2394 (9
NT-4 2735 (1) 2635 (1)
Osteoprotegerin 4183.5 (+) 3399 ()
Oncostatin M 2610 (+) 2508 (9
PIGF 2705 () 2493 ()
sgp130 3232 (4) 2866.5 (+)
STNF RII 3124 () 3127 ()
sTNF-RI 9981 (+) 7929.5 (H)
TECK 2887.5 () 2851 (+)
TIMP-1 8718 (+) 9342.5 ()
TIMP-2 11927 () 12602 (1)
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TPO 3712 (1) 3141.5 ()
TRAIL-R3 3129 (+) 3051 (+)
TRAIL-R4 3417 (+) 3381 (+)

uPAR 8557.5 (1) 8158.5 ()
VEGF 8587.5 (+) 6851 (4)
VEGF-D 3477 () 3190.5 (+)
Table 1C: :
Media Supernatent Media Supernatent
Cytokine Concentrate #1 Concentrate #2

POS 16,092 (Mean 0.D.) 15,396 (Mean 0.D.)

NEG 2,338 1,747
Avtivin A 23239.5 (+) 18339 (+)

ALCAM 14185.5 (+) 15463.5 ()

B7-1 (CD80) 2983.5 () 2222.5 ()

BMP-5 2770.5 (+) 20115 (1)
BMP-7 2564 (+) 1828 (-)
Cardiotrophin-1 2816.5 (+) 2097 ()

CD14 3556 (+) 2334.5(H)

CXCL-16 4108.5 (+) 2559 ()

DR6 (TNFRSF21) 3477 (+) 2312 (+)
Endoglin 3070 (+) 2135 (+)
ErbB3 3366 () 23135 ()
E-Selectin 2846.5 (+) 1918 (+)
Fas-Ligand 3531.5 (+) 2943.5 (+)
ICAM-2 3158.5 (+) 2155.5 (1)
IGF-II 3212 (#) 2395.5(H)
IL-1RII 2855 (+) 1834 (-)
IL-10 Rb 2780 (1) 1916 (+)
IL-13 Ra2 2559.5 (+) 1693 ()
JL-18 BPa 2921 (+) 1881 (-)
IL-18 Rb 3238.5 () 2387 ()
IL-2 Ra 3666 (+) 2316.5 (+)
IL-2 Rb 3001 (+) 2083.5 (+)
IL-2 Rg 3121 () 2185.5 (1)
IL-21R 3567.5 (+) 2534.5 (1)
IL-5Ra 3084.5 (+) 2237 (+)

IT.-9 3676 (+) 2324.5 (H)

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 (+) 2330.5 ()
MMP-1 3469 (+) 2499 (+)
MMP-13 3083.5 (1) 2316.5 (+)
MMP-9 3058.5 (+) 2370 (+)
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MPIF-1 2974 (+) 2274.5 ()
NGFR 2887.5 (1) 2355 (1)

PDGF-AA 4130 (4) 3423.5 (0

PDGF-AB 3191.5 (1) 2278.5 (1)
PDGF Ra 4430 (4) 4027 (+)
PDGF Rb 3768 () 2784 (+)
PECAM-1 4071.5 (+) 3450 (+)
Prolactin 3199.5 (+) 2151 (+)

SCFR 3431.5 (1) 2668.5 (+)
SDF-1b 2268.5 (-) 2156 ()

Siglec-5 2691 (+) 2160.5 (+)

TGF-a 3058.5 () 2388.5 (1)
TGF b2 3316 (1) 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 (4) 26515 (1)

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 5SmM L-glutamine (CELLGRO™), Aatibiotic-Antimycotic
Solution (CELLGRO™), and a buffer solution (0.05N NaOH (Sigma Chemical), 2.2%
NaHCO; (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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NGF (B-NGF) (Sigma Chemical), 1:50 dilution of unconditioned concentrated RPMI-1640/ITS
medium (used as a negative control), and a 1:50 dilution of conditioned concentrated RPMI-
1640/Insulin-Transferrin-Selenium-A (ITS) media (media was conditioned as described in
Example 1; conditioned and unconditioned, negative control media were concentrated as
described in Example 1). Next, ImL of cell suspension was dispensed evenly across the
surface of each.of 2 gels (lmL gel) for each cohort and then verified by phase contrast
microscopy. The plates were then placed in a 37°C humidified trigas incubator (4%0,,
5%CO0;, balanced with nitrogen). Spent culture media was replaced every 3 days with fresh
media. Images were captured on Day 10.

These results demonstrate that PC12 differentiation into neurons by NGF is augmented
dramatically when supplemented with conditioned media produced by human ABM-SC.
Interestingly, the extent of neural differentiation, as assessed by the number of axon and
neurites in the culture, was not significant when conditioned media was added alone. While
some neurite outgrowth was observed in the presence of NGF alone, supplementing the
cultures with conditioned media dramatically increased both the number and length of neurites.
Previous work in our lab showed that supplementing RPMI culture media with insulin,
transferrin, and selenium was critical for neural differentiation of PC12 under all standard
published experimental conditions tested. These data indicate that media conditioned by
human ABM-SC contain components which supplement or induce neurite outgrowth over and
above the levels obtained with RPMIITS media alone or with RPMI/ITS media containing
NGF.

Example 5

Bioactivity of Adult Bone Marrow-Derived Somatic Cells:

Inhibition of Mitogen-Induced T Cell Proliferation In Vitro
Human ABM-SC (Lot #RECB801 at ~18 population doublings) and exABM-SC (RECB906 at
~43 population doublings), were plated in 7Scm® flasks at a concentration of 6000 viable
cells/om’ in complete media (Minimal Essential Medium-Alpha (HYCLONE™) supplemented
with 4 mM glutamine and 10% sera-lot selected, gamma-irradiated, fetal bovine serum
(HYCLONE™) and incubated at 37°C in a humidified trigas incubator (4%0,, 5%CO;,
balanced with nitrogen). After 24 hrs, spent media was aspirated and replaced with 15mL
fresh media. Human mesenchymal stem cells. (hnMSC, Catalog #.PT2501, Lot # 6F3837;

obtained from Cambrex Research Bioproducts; now owned by Lonza Group Ltd., Basel,
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Switzerland) were plated in 75cm® flasks at a concentration of 6000 viable cells/cm? in 15mL
Mesenchymal Stem Cell Growth Medium (MSCGM™,; Lonza Group Ltd., Basel, Switzerland)
and incubated at 37°C in a humidified incubator at atmospheric O and 5%CQ,. After 24 hrs,
spent media was aspirated and replaced with 15mL fresh MSCGM™. Both human ABM-SC
(hABM-SC) and hMSC were harvested after 96 hours in culture. Harvested hABM-SC and
hMSC were plated in 96-well round bottom plates at a concentration of 25,000 viable cells/mL
in RPMI-complete media (HYCLONE™). Human peripheral blood mononuclear cells
(PBMCs) were labeled in 1.25 microM CarboxyFluoroscein Succinimidyl Ester (CFSE) and
cultured at 250,000 cells/well in RPMI-complete media along with hMSC, Lot #RECB801,
Lot #RECB906 hABM-SC or alone. To stimulate T cell proliferation, cultures were inoculated
with 2.5 or 10 microg/mL Phytohaemagglutinin (Sigma Chemical). Cells were then harvested
72 hrs later and stained with CD3-PC7 antibody (Beckman Coulter), as per manufacturer’s
instructions, and analyzed on a Beckman FC 500 Cytometer, using FlowJo 8.0 software (Tree
Star, Inc., Ashland, OR). Only CD3+ cells were analyzed for division index. See, Figure3.
These findings demonstrate that ex ABM-SC possess the capacity to inhibit T cell activation
and proliferation and, therefore, may be useful as a therapeutic to suppress T cell- mediated
graft rejection, autoimmune disorders involving dysregulation of T cells, or to induce a state of
immune tolerance to an otherwise immunogenic skin product. Thus, one could envision the
use of allogeneic human exABM-SC or compositions produced by such cells, to treat bumn
patients awaiting surgical application of an allogeneic skin product. In such an embodiment,
treating an open wound first with exABM-SC, or compositions produced by such cells, may
act not only to help rebuild the wound bed by inciting host cells to migrate to the cite of injury,
but also to provide an environment permissive to long term engraftment of allogeneic skin or
skin substitutes.

Example 6
Reconstitution of Porcine ABM-8C in Aqueous Vchicle for In Vive Administration

Porcine ABM-SC were seeded at 60 cells/cm?, refed at day 4, and grown for a total of 6 days.
Cells were collected and frozen until subsequent use. Frozen aliquots of porcine ABM-SC
were thawed, washed in DPBSG (Dulbecco’s Phosphate Buffered Saline (CELLGRO™))
supplemented with 4.5% glucose) and centrifuged 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

-60 -



2816.5 (+) 2097 (+) CD14 3556(+) 2334.5(+) CXCL-16 4108.5(+) 2559(+)
DR6 ( TNERSF21) 3477 (+) 2312 (+) Endoglin 3070 (+) 2135 (+) ErbB3
3366(+) 2313.5(+) E-Selectin 2846.5 (+) 1918 (+) Fas-Ligand 3531.5
(+) 2943. SVP2403{156TR% 2 PCT/US2008/007488

10

15

20

25

30

35

Coulter, Fullerton, CA) and by trypan blue exclusion, respectively. The cell suspension was

then loaded into a 1cc tuberculin syringe.

Example 7
Bioactivity of Adult Bone Marrow-Derived Somatic Cells:

Treatment of Incisional Wounds with Allogeneic Porcine ABM-SC
Two-Yucatan swine, weighing between 57 kg and 78 kg were anesthetized and prepared for
aseptic surgery. Four incisional wounds measuring approximately 50 mm in length were made
with a scalpel blade on both sides of two animals (Nos. 3 and 4) for a total of eight wounds per
animal along the paravertebral and thoracic area skin. Bleeding was stopped by inserting
sterile gauze soaked with epinephrine into the lesion site. Gauze was then removed after about
10-20 minutes and each wound was treated with a single dose of porcine ABM-SC, divided
into 12 separate injections evenly spaced around the incision with an additional 10-300 microL
applied to the wound bed itself. Control wounds were injected similarly with vehicle only
(DPBSG). Wounds were then closed with Steri-Strips™ (3M) and the animals were covered
with protective aluminum jackets. The jackets were checked several times each day to ensure
stable and proper position. The wound dressings were monitored daily and changes
photographed on days 0, 1, 3, 5, and 7. Animals were euthanized on day 7 for histopathology.
Formalin fixed paraffin embedded tissue sections were prepared and stained by H&E
Histomorphometric scoring was conducted by an expert veterinary pathologist blinded to the
treatment group.

Seven days following treatment of the wounds, lesions treated with allogeneic porcine ABM-
SC shown almost no signs of visible scarring (Figure 4) while those treated with vehicle
exhibited visible signs of scarring.  Histomorphometric analysis of the wounds showed a
marked reduction in tissue macrophages (histiocytes) in those treated with the ABM-SC, while
no significant difference was seen in any of the other histological scores assessed.

When similar tissue sections were scored for the extent of re-epithelialization (a crude
indicator wound healing rate), those treated with ABM-SC exhibited a marked increase in the

amount of epithelial cells repopulating the site of the incisions (Figure 5).

Example 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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When reconstituted in a collagen-based biodegradable vehicle and stored at 4°C, human ABM-
SC (Lot # PCH610; ~27 population doublings) retain high cell viability for at least 24 hours (as
demonstrated by cell bioactivity in gel contraction assays). Stored this way, the collagen
solution will remain as a liquid and will preserve the cells in a suspended state without
significant loss of viability (Figure 6). Bioactivity of the cells can then be assessed using an
in vivo assay of wound repair. To conduct this assay, 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 3.0 mg/mL. The collagen medium 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 5mM L-
glutamine (CELLGRO™), Antibiotic-Antimycotic Solution (CELLGRO™; Catalog #30-004-
C1), and a buffer solution (0.05N NaOH (Sigma Chemical), 2.2% NaHCO; (Sigma Chemical),
and 60mM HEPES (JRH Biosciences) at a ratio of 4.7:2.0:3.3. Frozen human adult bone
marrow derived somatic cells (hABM-SC) were thawed, washed in DMEM 1X and
centrifuged at 350xg for 5 minutes at 25°C. The cell pellets were re-suspended in DMEM 1X.
at concentration of approximately 72,000 total cells/microL. Fifty microliters of cell
suspension was then added to 2mL collagen medium and gently triturated (i.e., gently pipetted
up and down to obtain a homogeneous suspension of cells in collagen medium), vielding a:
final cell concentration of approximately 1,800 cells/microl.. The cell suspension was then
stored at approximately 4-8°C overnight. The following day, the liquid cell suspension was
transferred from the 15mL conical tube and dispensed into 24-well cell culture plates at
approximately 500 microL/well. The plates were then placed in a 37°C humidified trigas
incubator (4% O», 5% CO;,balanced with nitrogen) for 1 hour to permit the collagen to solidify
into a semi-solid gel. The gels were then removed from the 24-well plates using disposable
sterile spatnlas (VWR) and transferred to 12-well culture plates. The gels were then floated in
1.0mL DMEM 1X per well. For negative controls, gels were prepared as described but
without cells. Three wells were seeded for each condition (n=3).

To evaluate the extent to which gel contraction is dose-dependent, a similar assay was
conducted wherein human exABM-SC (Lot# RECB819; at ~43 population doublings) were
reconstituted in collagen solution at different cell concentrations immediately 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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The collagen medium then was prepared as described by Bell et al. (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-
ghitamine (CELLGRO™), Antibiotic-Antimycotic Solution (Cellgro™), and a buffer solution
(0.05N NaOH (Sigma Chemical), 2.2% NaHCO; (Sigma Chemical), and 60mM HEPES (JRH
Biosciences)) at a ratio of 4.7:2.0:3.3. Frozen human adult bone marrow derived somatic cells
(hABM-SC) were thawed, washed in DMEM 1X and centrifuged at 350xg for 5 minutes at
25°C. The cell pellets were re-suspended in DMEM 1X at concentration of approximately
40,000, 80,000 and 200,000 viable cells/microL. Fifty microliters of each cell suspension was
added to 2mL collagen medium and gently triturated. Approximately 500microl of the
collagen cell suspension was added to each well of a 24-well culture plate. The plates were
then placed in a humidified 37°C trigas incubator (4%0;, 5%CO; balanced with nitrogen) for 1
hour to permit the collagen solution to solidify. The gels were then removed from the plates
using disposable sterile spatulas (VWR) and transferred to 12-well culture plates. The gels
were floated in 1.0mL DMEM 1X per well. |
As a negative control, gels were prepared as described above using the highest concentration of
hABM-SC (5x10°/mL) except that the cells were heat-inactivated (to eliminate biological
activity). Heat-inactivated cells were first prepared by heating the initial cell suspension in.
DMEM 1X medium to 70°C in a heat block containing water (heat transfer) for 40 minutes..
Three wells were seeded for each condition (n=3).

To determine the extent to which the gels contracted over time, the percentage initial or
starting surface area was calculated from digital images captured at 0, 24, 48 and 72 hours
using a flatbed scanner. From each image, the diameter of the gel was measure both
horizontally and vertically and then averaged. Results demonstrate that both the rate and
extent of gel contraction was effected in a dose dependent manner (Figure 7).

To determine the levels of certain secreted proteins produced from the human ABM-SC in
these semti-solid gels, enzyme-linked immunosorbant assay (ELISA) was performed (on day 3
of culture) on conditioned cell culture supematants collected from the liquid media
surrounding the gels (Figure 8). Supernatants were transferred to sterile 15mL conical tubes
and centrifuged at 1140xg for 15 minutes to remove cell debris. Supernatants were then
transferred to 2mL cryovials and transferred to -80°C for short-term storage. On the day of
assay, supernatants were thawed and equilibrated to room temperature before use. ELISA

analysis was performed to detect IL-6, VEGF, Activin-A, pro-MMP-1, and MMP-2 ELISA
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(conducted as per manufacturer’s instructions; all kits were purchased from R&D Systems, Inc.
(Minneapolis, MN, USA)}). Results demonstrate that therapeutically relevant levels of trophic
factors can be produced by these semi-solid neotissues and that these levels can be controlled
by adjusting cell concentration. Of the trophic factors measured, detectable levels were not
seen in cultures containing heat inactivated cells only. Statistical comparisons between assay
conditions were determined by One-way ANOVA (¥** p <0.001).

Human ABM-SC can also be reconstituted in a collagen solution to construct a large-format
semi-solid structure that could be used as topical therapeutic (Figure 9). To construct such a
structure, 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 aqueous
collagen medium was prepared by mixing the rat tail collagen solution with DMEM 5X (JRH
Biosciences) supplemented with 5mM L-glutamine (CELLGRO™), Antibiotic-Antimycotic
Solution (CELLGRO™), and a buffer solution {(0.286N NaOH (Sigma Chemical}, 1.1%
NaHCO; (Sigma Chemical), and 100mM HEPES (JRH Biosciences) at a ratio of 6:2:2. Frozen.
hABM-SC were thawed and washed in 1X DMEM and then centrifuged at 350xg for 5
minutes at 25°C. The cell pellet was re-suspended in 1X DMEM at a concentration of
approximately 90,000 cells/microL. Approximately 1.1mL of cell suspension was then added
to 20mL collagen medium and gently triturated to achieve a final cell concentration of 5 x 10°
cells/mL. The final concentration of collagen was 1.8mg/mL. The cell suspension was then.
dispensed into a 10cm Petri dish (forming dish). The effective dose of cells in the collagen-
solution dispensed was approximately 100 x 10° viable cells. The 10cm forming dish
containing the cell suspension was then placed in a humidified 37°C incubator (5%CO; ) for 1
hour to permit the collagen solution to solidify. The semi-solid gel was then carefully removed
from the 10 cm forming dish and transferred to a 15cm Petri dish (culture dish) and
photographed.

To construct a solid-like neotissue derived from human ABM-SC and collagen, the semi-solid
structure described above can be placed back into a 37°C humidified cell culture incubator
(5%C0; ) for an additional 2 days (Figure 10). To form a solid-like neotissue, a semi-solid
gel prepared as described above, with the exception that the final collagen solution was 1.4
mg/mL (instead of 1.8 mg/mL), was carefully dislodged from the edges of the 10cm forming
dish and floated in approximately 82mL 1X DMEM containing Antibiotic-Antimycotic
Solution (CELLGRO™) in a 15 cm culture dish. The semi-solid gel was then transferred to a
37°C humidified incubator (5% CO,) for an additional 48 hrs to facilitate remodeling of the
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matrix into a solid-like tissue structure, free of the starting collagen substrate. The solid-like
neotissue was then removed from the 15cm culture dish and photographed (Figure 10A and
10B). Histological analysis of the neotissue by Masson’s Trichrome stain demonstrates that
the matrix is rich in newly synthesize human collagens and proteoglycans (Figure 10C).
5 Control collagen gels do not stain by this method. Collagens and proteoglycans stain blue.
The results of these studies indicate that frozen stocks of ABM~SC can be dispensed upon thaw
and reconstituted in a liquid collagen-based medium that could be used therapeutically as a
liquid suspension, semi-solid construct, or solid-like neotissue. When prepared in such a way
and stored at approximately 4-10°C, the cell suspension will remain as liquid while
10 maintaining satisfactory cell viability for greater than 24 hours. Employing such a method to
formulate ABM-SC for clinical application then would provide considerable latitude to the
clinician administering the cells. The suspension could be administered as a liquid injectable
or, alternatively, could be applied topically to a wound bed. In the latter case, the liquid cell
suspension would be anticipated to mold to the contour of the wound and then congeal into a
15 semi-solid structure (for example, when warmed to ~37degrees C). Altemnatively, the
suspension could be used in such a way as to manufacture semi-solid constructs or solid-like
neotissues.
These data also show that when prepared by the methods, the resulting compositions each
possess bioactivity important for mediating repair of various types of wounds, particularly
20  those involving the skin. .
ExCF-SC (for example, exABM-SC), or compositions produced by such cells, prepared in a
liquid collagen-based medium could therefore be used topically to treat open wounds or as an
injectable alternative to dermal fillers for facial rejuvenation.
In the semi-solid form, exCF-SC (for example, exABM-SC) or compositions produced by such
25  cells, cold be used topically to treat severe bum patients that have had damaged full-thickness
skin removed surgically, thereby acting as a dermal replacement.
Solid neotissues produced by exCF-SC (for example, exABM-SC) could be used surgically as
an alternative to human cadaveric skin (ALLODERM™), porcine skin (PERMACOL™) and
other animal-derived constructs (INTEGRA™). Moreover, these data also show that the
30 potency of each of these various constructs can be controlled by altering dose of cells or

compositions produced by the cells.

Example 9
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Improvement of Cardiac Function in Rats Treated with hABM-SC

Administration of human ABM-SC to animals following myocardial infarct demonstrates that
CF-SC (such as ABM-SC) improve cardiac function and enhance repair of cardiac tissue
damage by stimulating angiogenesis and reducing fibrosis. See, Figure 15. A rat model for
acute myocardial infarction was utilized by occluding a coronary artery thereby creating a
cardiac lesion (i.e., damaged region of heart). Lesioned rats were injected intercardially with
either hLABM-SC or vehicle.

Heart Function Methods: Sprague-Dawley rats of both sexes (age approx. 3 months) received
experimentally-induced myocardial infarction via the placement of a permanent silk ligature
around the left-anterior descending (LAD) coronary artery via a midline steotomy. Five days
after this procedure, the rats were begun on 2 standard regimen of Cyclosporine A treatment
that lasted for the duration of the study. On day 7-8 following infarction, rats were
anesthetized, intubated and an intercostal incision was made to expose the apex of the heart.
An ultrasonic Millar catheter was then inserted through the ventricular wall, and pressure over
time measurements were recorded for a period of approximately 30-60 seconds. This model of
infarct production and pressure/time measurements of cardiac function is a standard, well
characterized model by which the effects of cellular therapies on cardiac function can be
assessed (See e.g., Miiller-Ehmsen, et al., Circulation., 105(14):1720-6 (2002)).

The test composition was delivered using a 100 microL. Hamilton syringe fitted with a 30
gauge, low dead-space needle. Five separate injections of 20 microL. were performed over the
course of 2-3 minutes. Four injections were performed at equal distances around the visualized
infarct, while the fifth was placed directly into the center of the infarcted region as determined
by area of discoloration. After injection, the incision was sutured closed, the pneumothorax
was reduced, and the animals were weaned from the respirator and extubated. Four weeks
after injection (5 weeks post-infarction), animals were reanesthetized, the heart was exposed
through a midline stemotomy, and a Millar catheter was inserted. Dp/dt measurements were
taken as described above, after which the rats were euthanized via exsanguination.

Heart Function Results (Figure 13): Four weeks after treatment, rats receiving ABM-SC
demonstrated significantly higher +dp/dt (peak positive rate of pressure change) values (A).
Expressing changes in cardiac function over the course of the study 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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On day 7-8 following infarction, rats were anesthetized, intubated and an intercostal incision

was made to expose the apex of the heart. Cardiac function was accesses after which the test

15  article was delivered using a 100 microL Hamilton syringe fitted with a 30 gauge, low dead-

space needle. Five separate injections of 20 microL. were performed over the course of 2-3

minutes. Four injections were performed at equal distances around the visualized infarct,

while the fifth was placed directly into the center of the infracted region as determined by area

of discoloration. After injection, the incision was sutured shut, the pneumothorax was reduced,

20  and the animals were weaned from the respirator and extubated. Four weeks after injection (5

weeks post-infarction), animals were reanesthetized, the heart was exposed through a midline

sternotomy, and cardiac function accessed. After functional measures were completed rats

were euthanized via exsanguination. Rats were first deeply anesthetized using a mixture of

ketamine (75mg/kg) and medetomidine (0.5mg/kg). The thoracic cavity was then surgically

25  exposed and the heart dissected and immersion fixed in 10% neutral buffered formalin. Hearts

were then grossly sectioned into three pieces, oriented into embedding molds, and processed

for paraffin embedding. Heart tissues were then sectioned at 6pm and stained by Hemotoxylin

& Eosin (H&E) or Masson’s Trichrome. At least six sections from every heart were also

stained with hemotoxylin/eosin and Trichrome respectively. Specifically, trichrome staining

30 allows for the visualization of collagen (blue) versus muscle tissue (red). Since collagen

indicates the presence of scar tissue (absence of regeneration), the ratios of collagen to normal

cardiac muscle were determined. A semiquantitative scoring scale was devised, with 0 as no
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o 0ualbids Pup Al A RAEGENS Re i Bl e idalen S¥iage
rrES enc h)é U:?.ise&b@ﬂedﬁfakﬁigﬂﬁ\ﬁﬁdﬁ@%ﬂ&h @g?jrﬁplE’,TﬂlﬁGQis of Qt)%#ofgtﬁ3 ﬁ&ﬁi‘ic@ gould be
obtained fro rex Research Bi opr ts; now own y.Lonza G oup
Lt . Bagsiercd w’%&e (Wi lesis LEIS6S! B8 Cg/W?‘EggFéﬁbﬁ“eﬂ?\ér%ﬂde ot (2),
pl at ed iO%Wﬁeké%zsgz,tanﬁaﬁm%ﬁv@ﬁlid%beﬁfea )0 viable cells/cn2 in
15m. Mesenchymal Stem Cell Growth Medi um (VS m Lonza G oup Ltd.,

Basel , Sffieers Strrefts Resmls'i Retipxire qubsequsntly seridiced) andipardiae) tissve otsgtsertioned
at mgpneg) £ sde@N A W4HL cerfibibe rve%n%‘gf%aﬂﬁgﬁﬁgﬁét ﬁ@ﬂ)lrxﬂe(y\gér(‘ﬁqi%kﬂt%gédsgﬂﬁgg

replaced with 15rnL fresh MSCGMIm | human 'ABM SC
hVBC wer EFigarrey BBt tedevatuater clg@gerolr infarat sig¢ timithe hedaisvefstagsdraesiBivig SChivie or

hVSC wer ed. ] - -hot tom pl at 0 nt.rati.o f
25, 000 viSHSE il iy et A st Ehan, O ARy Bl PR R ot
per i pher signiffican dredustionunl éefarct esides i PBYGeyeivieg chABRES@ dcanipated?®  vehicle.

m cr oM Car boxyFl uoroscei n, Succi ni m.d SE). and cul tured at
D50, 000 AETRLIaS B RECREHS Fon e baPSE S s R RS flesebret gpsroximately
#RECBBO01 twd BoihBtlowEEHED 06hi 18RV Els. O IFigtire e . shdWs 9k ieRathslk @ f Tyl infarct size
proliferation, cultures were inqQculated with 2.5 or 10 microg/ nL

Phyt ohaefRdyeHiant i nifistopahelpgictdn apqlysy detepmined Wty BABMENCh sdpeet dbropis and
hrs | at ef, kSt ALNSANbA Bn G815l 25 ﬁﬁﬁ)ﬁ'e(ﬁ;,‘émﬁtcgpwci:ﬁlgg%zregeﬁeﬁﬁ{}e

manuf acturer's instructions, and anal yzed on a’Becknman E
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25Exampl e 6 Reconstitution of Porcine ABM SC in Aqueous Vehicle for
In Vivo Adm ni stration Porcine ABM SC were seeded at 60 cells/cn?,

refed at day 4, and grown for a total of 6 days. 30 Cells were

col | ect ed HWAA'BAHF/&h unti| subsequent use. Frozen ali qRGHESHPPHEE ne
ABM SC were t hawed, washed in DPBSG (Dul becco's Phosphate Buffered
Sal i ne (@HEvitGRUTES it vew ppicered rihat datsvreadtediw B9h 4 BYE 8€ashowaiddrematia infpueyeshent
at 350xg 5 .M nutes at éSCi:l CeI l4r-£"?'l l.ets were re-suspended in

0

DPBSG at Oiacaf:dé%ccnesﬁ‘tl R y 50, 000/ m croL. Cell counts

and viability assays were perfor rred Bsanygle 30 COULTERTmM AcT 10 Seri es
Anal yzer (Becicman WD 2008/ 156728PCT/ US2008/ 007488 Coul t er,

Ful I 'erton, AdWitBéxt MirrohwPDérivdd SitnAicabdIRiSAPprdse hRfEhE weddiated Respoakds
suspension was then |oaded into a ice tuberculin syringe. Exanple 7

5Bi oagt i Vi tpgof: MLJSSIB/@ BFmWBanO:WdE&H'ﬂE‘é?l prbiRtdtlon 2 bh&ivay M frRREd Of

I nci si onal Wbhunds W th | ogenei ¢ Porci ne”ABM SC Two Yucat an sw ne,
wei ghi ng bétmeTqugo‘a}rﬂis% kg were anesthetized and prepar ed for

aseptic SERIRLY . rAmcs 'aﬂa%kAp&ggés@HF@ﬁﬁéB %%st@oéf%w

in length were ma a sca bf ade on
ani mal s Whissplated amdSGn)l ﬂ@ﬁks at acmad;entrﬁtlm ghﬁOGﬁbunbjs Cpl@/cranmn’eﬂmlalcomglete

t he par a}ﬁ%ﬁ%%&{ als ﬁ@vgnécg%ﬁg %%)ﬁ‘kbgtalo L8 Eﬁln@w\gﬁ?tﬁ? E?l%@?ijgn%}r?%en

inserting s er| auze soa eplnep rirne int
Gauz &) wa€otph @mlslmdp@AdUSﬁI))e:upﬁbmmtedlﬁhtﬂ @md hegimtaminedCetalol #RHA0B4E SLot

treated 7] OI‘Cln AB SC, 4di.vi in

separ at ew:lﬁ? e ﬁioﬂg{@bgﬁ%ym%@g Iﬂoﬁ%“ |ﬂt1 ?g% (ﬁ RPMI-1640
addi Ei i on@HYGDO&@@';’ f(Idata’l@é_# ﬁiﬁ@psﬂ mtE;chLot #hAmiezms? EorpEfling mwm-glﬁtgﬂﬁﬁeo;ind
vvounsvverelnje e Y. W vehi cl e _on Wwunds were
then ol oSwRlemenira St o ool MRt HSRyIearE A KB rGHRED e Cataes, 85 2g0-044,
W th proggctimaozd4ynalintivaeiests37°Ehg i aakedifedRifs Ghabked (&%wr%coz
ti mes each da{i to ensure stable and proper, position. The wound

dr es$§ ngBalaised withniNitogen) dAfier24akie. wsahedia prrstaseiralgshend walages witlp 15mL
3, 5, anfed méhi. nﬁhameeen%wrna@teﬁﬁéemmq@q (Ldn2% Bms%fea@@tfaﬂleggbagl%{%x

Formalin fixed paraffin enbedded tissue sectrons were prepare
st ai ned BipstigEe, Gitslop #FdY[ghdhdot # 6F33G) warg phwied m&ﬁmcﬂﬁSWMC@ﬁpmcf

I
ol | ow ng QP RIEORE B LAERISEOME (LBRA'FBELREP MY ol 4G in &
por ci ne hBMdifs@ istvbater al stmesphecc ngmkS%’CQu Sifizk 84 diesaspenn ehedirivead ragpirhjed

whil g those treate 'tgvhgﬁ mxgﬁ%h‘gg Lsi bl | gns_qf
senr 20 g reRbERLT I Ik AR MgaPe dioth hEBNLST A SN e s Hampentag ater
reduct i 096 hburkiis 2UBuBRHARPheD RABMIES dAnd WNISGS )wdré) plabedsia 96-@all e6hndd Hobtom
the ABM SC, while no si n|f n en in any of the
ot her hi Bllsp g% SeCRAEE ofs L0 diablanea Biini SN BRI bt el
scored f@ehmbhhe pexXpiendl cz;flodde RBhdhiElehd| ¢cTiat IPBM@R) CREE 1aBBES 5PN 1.25uM
wound heal i ng rate) those treated wth ABM SC exhi bited a marked
i ncr easeCagyo {:yféuoroscem Succinimidyl Ester (CFSE) and cultured at 250,000cells/well in RPMI-
25  complete media along with hMSC, RECB801, RECB906 or alorie. To stimulate T cell
proliferation, cultures were inoculated with 2.5 or 10 micrograms/mL Phytohaemagglutinin
(Sigma Chemical). Cells were then harvested after 72 hrs later and stained with CD3-PC7
antibody (Beckman Coulter), as per manufacturer’s instructions, and analyzed on a Beckman
FC 500 Cytometer, using Flow Jo software. Only CD3+ cells were gated analyzed for division
30  index.
Results:  Allogeneic human ABM-SC and ex ABM-SC suppress mitogen-induced T-cell

proliferation in one-way MLR assay. See, Figure 16.
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30anount of epithelial cells repopulating the site of the incisions
(Figure 5). Exanple 8 Bi oactivity of Human ABM SC in

Col l agen Vehicle for In Vivo Adm nistration as a 35Li qui d,

Semi - Sol i dVO3P0SEH72/- | i ke t herapeutic (Figure 6-9) WFCT/US2008/007488
2008/ 156728PCT/ US2008/ 007488 When reconstituted in a coll agen-based

bi odegr adal®aet Ile bdllvgmaarmbrsbze HERM-BC fafl to HideTOT-cABhbe Hatedi@in i e PESpOALR;in
-27 popul atj on @@?‘,bl 9’%’3 r et al n high cell viability for at |east 24
hours (as de a bi oactivity in gel contraction
assays) . MathvdedPbioing wiye blb&ﬁw@@bdl&gﬁﬂ f&rGhihin@fss¥ys! dn DA (priodto featment)
liquid and wil | pres cells in a su pended state wi thout 5

si gni fi c&nl 2 B%°§ @F&g‘i &73’( Ee‘iﬂnen for el lular i JoBpe TRPORY fglysis.

can t f‘enPBM@%%ﬁxSe%@H' abiBial Sveddcilfired Wah ??@M s@f tHUOHTGkeh RRAIAT or Ffdia alone.
conduct this assay, a stock solution of collagen was first prepared

by re- suSpeples mgrer aabzad by dsw srfemeirgiagdriheaagnnt af prolifergtiopcaioiated using
acid at gifdipabagppcentration of 3.0 ng/nl. The coll agen medi um was

prepared as described by Bell et at (Proc. Natl. Acad. Sci. USA, vol.
76, no. 3YVhobpblopd sampizs W%r@hteﬂQFQ)WlthﬁiSn{DLdbecws PBE) 26 RorooresSersm.

d b i d,b

ChoCt L DillRFitha Wi Slckthyed BF FER) GUBGTEALMT N 8IS0 Hnilhifed S

; uPp{lfeneﬂﬁ(?éd_li_ {m&}g_rlr_ﬁnm%d,gmht mtrrfe# Ogaglgﬁlcymm)]g wAt :f)@c? btalkmgAFihf masaling Gop
Ol Utl O - a u er so i on

(0. 05N Néﬁésﬁr & awh%ﬂcﬁf’% m‘?dle AY5e5%; mﬂw&%’ HpyuC Year, gelisn ookt

HEPES (JPRbbl&l fos eadbiiample, aid @aghad irD3XJfW1t‘ﬂi ﬂpm @ﬂxo@&cmd,?saﬁmn Andransiagslthe
bone 15 row deri veg somatic cells hABMF@ wer e thavved washed in

DVEM 1X & te‘@ﬁtr?%umfa o B 2B80x g Folrss WAL pwk ngybaseicior ¢ Heingis) to remove
pel I ets y&idaared susdeatethehRe d 36r 5%1:19@5‘%@5(5}@ | PRk SMilets were washed in
approximately 72, 000 total cells/mcroL. Fif mcroliters of cell

suspdhsi &f Mia DPBSeATe Femate Beruphandorssysaepsisd r’r’@aélmlﬂnRé?MI gemplefe media (RPMI-
triturat ggsd ioRPercBRREI, PHASLLAG, yﬂn%ﬁgﬁwm dHMi@EEA”u? Qﬂfﬁgﬁje%ﬁs

suspension of cells in collagen med yi el ding a. 20

concent r aefeofiozsh ahp sprsenirationl g¢f 20x30 eclzlefmlsbmwlmﬁggatibmmufetebuspens1on in ice
suspensi 3 A
Foi | owi nibdacrees REls R TS RRRIA SRR dodie Sl BN o 2T oot
15nL conamhplacadbatoamiydns:;ﬁsesad (frevzoralel=wed C/niialtd -403C1 ﬂtSéC,fnhattceslzal"C -

um 8011 ac i Gato B RG22, Rl S S e oRERE Ay B B yorer

for 1 hoghast of h@ridrhitropérewgidhibeagen to solidify 25 into a sem -solid
gel . The gels wer renmoved, fr t 4- wel | at es usi ng

di spos abpgl éﬁye&e?‘glag;%?ﬂ o algiRyn gg]d” "gf&‘ﬁ?l’%ﬁ}sgﬁ‘p?ba poncrafratiqn ok 19,800
plates. ThR g2l s ARGL04 hrBiafldonting tb Budy Ridplddd/ElYlchoh R& col@itibn. PRfes were
negative control S, gel s_were prepared.as described but w thout cells

Three wefincebaied evemigi @37 Gringdwmidifiad incpbator(tnipw Gx(4e7a) ué%&@m@lanced
extent tQihpitedgeslel contraction is dose-dependent, a simlar assay
was 30 conduct ed wherein hupan exABM SC (Lot# RECB819; at -43

popul at i dRe dWBWIﬁSgé‘?%Wé’@’I@e@@f%tIPQQIRdedVIFm Q:E)‘JE dgahoxofluaressainatdiacetate,
differen t o f

Cryost or SAETIpIGGEIRED, BAoR Bah PRl PN S1C SRl \allg with 10 mL
pr epar ed RBMIr@r&ll@pemdtﬁlngcmmﬁlE@j lceldso lak ai’g)énG( $ng nesEhenied ain) DPBSO. 10t

20061 1505 2e0 0 oy GBI e a el ol Dol it gt o e

desc B0 bedorgntBeioh o€0.625mM f&‘,semmmash Gallm Seremathddiately maslsedas 068K idehth

Lai | col PRSI BYSIE ST 4 CNEMESK 1D TRAE S0 GhcCd) MU ERTEan 25
with 5”%1)9138!5"@%0&&5%&%@ cenfNThgddi Bbeford\NCLIY wotk iveasiRQ 4 iHifMnd final

(Cellgrom, and a ffer solution 5 (0,05N NaOH (Si gnma Chemi cal ),
time in 10 mL RPMI-complete media.” Cell concentrations were adjusted to a final
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To determine the extent to which the gels contracted over tine, the
percentage initial or starting surface area was cal cul ated from
digital imges captured at 0, 24, 48 and 72 hours using a fl atbed
scanner. PVE#WBA8H2E nage, the di aneter of the gel was PEHERNGS/PHEH
horizontally and vertically and then averaged. Results denonstrate
that bot ¢pncerdration ef SxtD° 28dstnbntLabéled EBMO miercaatded o thasaseilyfrdate ectordingito
dose dep r . gur To _determ ne the lLeyvels.of..c ain
secret edsgé&gpe tgllprr@ggg ofalflj@e% f%gé)' {%emﬁ%ﬁa%asAaémrgé] i"”mn(5 t E%Céad s“élHl] ?Q%T]icﬁ’l‘
gel s, enRiNB-Canmpitete meadinino8 aib@ht of RN c4iphlbtSAhedin svap @ddadr toathn{stimuttad

3 of culture) .on.candi tioned,.cell cul e,su ants collected from
the 1§ quidisaPRicEtl msgindrity 20 icein ergupdonpFcampitedh e el o
t r ansq er gteehlhted SleBs,iahe 415541GIeRR-RRMIICHAREet8 hediado GRRitlei eI eSD0B00 labeled
1140xg for 15 mnufes to remve cel|l debris. Supernatants were_ then

transf er PRMG @repmplaerysyi %elk Al Welkplotesraceryding togedy tmplater tRlatey iere
st or age. inthbatd¥efof 8Mapd atBYS@YatmdHHeHid &, ANER O WiitH 384 O, no nitrogen.

equilibrated to roomtenperature before use.” ELI SA anal ysis was ]
per f or medllt epnditioas t were - @mpleted in Asiplicate o epgho blgop- sampdh deqeived 2  Mehiglk

WO 2008/ 7 G £ 1

st r ot { Epaattn s okt AAOP KR S Bl o MRl Stas TP MM differen
(M nh@apthian snedig\alouSAAfer Redayk tof cdentivrst callsevdrh diarvebted dpreflow eatometry by
rel evant |. fi..t hic factors can be produced by.t.hese .
seni - sol tlr%%%eg%@ ggl}feérg%n%bct“ﬁagt 151? Ke8e? ?18% “c g]Lﬁ]‘SIB%Ct(:S PS8 Fopgpcted in
adj ust i ngecorlahcecwiticgnidant protwcolX Théyeritharg phiitdly asédowss Bietas Cogjdgated Mouse

det ect abl e. | ev re nqt een. in . cultures containip e

nact | vatBaerrs Miielondahabf Rllovaa Ry AP eS oSt R HIE " secondary
condi ti oftagater Celletverenenigperdyd GN2O0MRYCrAINEYA Wdsh bulfe<thdOdhblyzed b8 Toulter
ABM fg c}gg ‘ﬁlla‘fo' be reconstituted in a collagen solution to construct
a | alye-For4evitni - solid structure that coul d be used as topical

t her apeuRkgizk:FAINKRicH) IndekOyr EUARLIAHEA foSAGIDIA cOREMRI A bselife £1IORY or 30 days
solution of collagen was first prepared by re-suspending rat tail

col | agenpesbireaimentaandniban challengsd i vikp yeth medigcyehicle, RABYIRYTE or ConA. The

concent r 4R disidn %@& (rgﬁn? Iﬂ%nmqgleﬁlﬁa 9l} i’b%?%o%f’bgyil(r‘j‘%as REHRACE Yith

by rrixingthe rat tai agen solution wth” DVEM 5

Bi osci entew) waspsiprifieantlychigher Hhay the divigiant lden doy( CBBHGRUTMjom vehicle and

Ant i bi ot 31y LG SOl Ul C g f | utipn
(0. 28514P BB BEGEA bt blcRRealdr i Wi lin 2 ) Sy FiRbi 1
100mM HEPES (JR1-1 Biosciences) at a ratio of 6:2:2. Frozen 15
hABM SC were t hawed and washed in IXEDIVEI\{I ??d then centrifuged at
350xg for 5 mnutes at 25C. The cell ﬁ‘gf‘f‘é was re-suspended in I X
DVEM at a concentration of approxiliméfDevaopmbir cel | s/ m crolL.

i t.el .1, of |1 i th ded.to 20nL )
O oo Atate 1 cHn b G557 el iR o SValutr Dipeaitty pfh pinglg epealating dose

concesnt r af haBMECSadmihfiferée bl ehibdmyobagtidli ilRkticio AE @Blidrat 60RdudE 30-60 days
col l agen_was.1.8ng/nl. The q(lzﬁff,l t gqllj_spensi on was_then. 20 di spensed
into a 16%ewEg nitiahpaye mygeasialyindareion hagbeercpndetakepe Hssingry obieptive of

the col | agegud&plil iBsthaNBE SAEyWBR BRI id’f%‘ixﬁlé/ estBtitg 408 B -SC

cells. The 10cm form ng dish containing the cell suspension was then
pl aced i feliyeredrriampitiply Sremypragdialisieci@s@epg theoM YO ™t qathster.nguidedtioy

ol SOy YR A, RSPl e

removed fromt cmformng dis transterr
di sh3@ cubbjestivedvas i) invesliga® thé prebigrizaph etficachoofosingde esgelnting dasks of hARMI-SC,

neoti ssue _deriue . M:,.SC _and col | n. the sem -solid
T i or Dokl tole LAmONTS AN infen 805 rfiRen ARF Bk 0S5 38R Rla g
cel | cul The studynprelabbpro¢idenaY) teftaubiacts atktto theRdwell BaYS mothg Wwiigh €uent

To forma so id-}i ke neo&fssue, a sem-solid .
monitoring for safety. cacy assessments are to be performed at 90 day and six month
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gel prepared as descri bed above, with the exception that the final
col l agen solution was 1.4 30 ng/rnL (instead of 1.8 ng/nL), was
careful ly disl odged fromthe edges of the 10cm form ng di sh and

fl oated i nvapPIBAXIAAt el y 82nL | X DVEM cont ai ni ng PCT/US2008/007488
Anti bi otic-Antinycotic Solution (CELLGROTM in a 15 cmcul ture dish.
The seni fdiohtep yeits. viths interdedishulypopulateh is304do 37 @ednwid dinféntidgiadeltswitloan

(5% CO2) i L1 r rem) Lng, of the

o0s: 165 795HERRo R brfR DAl FiokiR AL BlLAELE RS rpnh dbGssilfy
st r uct ur geatéd eathopertitencetia réviasylaizhitiag esstosing STIMVAL H. orTh:gheroﬂmd Withea left
Phot ogr AT GURen T AR TIBES 12 51 GUlclh WAy PEUs by grvocardia
neot i $sugeriyioMimaging $SPECTE uone stain denonstrates that the matrix is
rich |n ne y sy t hesi ze human col |.agens .and pr ot eoglycans@g ure

100) . oy rﬁxg{g%ﬂ" Geesag drelption eriteria iy therfudy campgees: aaﬁ@s of
and pr ot sg@gdmemn@) ftﬁ)%msd?éidg@ smImMIqaeﬁ&ea a@fhetnh R RSl Wil c%ﬁsd@&l B&MiRg in
that frozen stocks of can be di spensed upon thaw and

reconst i tdigerspesifie tropgindt €D sgevmpeensentratighurdlativato oeglalilayels ds addition
t her apeu

Sol 1 a1 kb B0 ¥od chigfhnf AP RRCSHR bonfiffHioh by fyGRIn] Beltasil imeging
appr o&i meSRIGT]) {1)0Bccestfal mdtmqmmpuimznnbh of eestaiing ABMI [Igpuhizhwhildve to

0 f | | b
Empl oy1 i eH 52 L0\ RERNE b et 8 ankirleCBL P BAE o PRRB s et
t hen woulwiitiin QM la:tmrs:pnen dned@dni@ [.‘atheftumatricolat Rfpctidr fiacticAn(LVEF) > 30% as

adm ni stering the ce Sus. en3| o dm ni st ered a
aut a1 et e peardil B fstohy Brgne b Ea ! b ohppTeedtran e § Pk K
wound bedB, lcnt) Rethireght QbmeA sdhge bitistling {70 mfued Ye 25ibaRGASI on woul d be
ant i (iépﬁ]%g to mold to the contour of the und- and then congeal into
a 15 BiQrCrieria dOT 18 Sy reorREisgT £ Siicanh ForemRTy Sriery ignpeis dlatapay

Al t er nat ye4elry pe;tch@n&mra@rsﬁfg«iw ¢oMbhl R ateHithid Bt Gdnehs WHenfSIntt; (2) left
manuf acture sem -solid constructs or solid-like neotissues. These

dat a al sseningiar(hYp thapmbusdmabie egmpialk KB mﬁmmatn@mtw@ubbphgwm, 4

conposi t ﬁ@&\fenﬁ%&:ﬁﬁfs Ss‘éiﬁ%n@d eag 'séébﬁd/s) 'o?%%tsﬁ binkd Qeﬁfﬁﬁlléi {a 5r48
of various t&&(a‘ﬂﬁl wound particularly 20 t ose invo |ng

ExCF- SC héws é3) CélklmBM s@yificant etcgwmmgramc %moumilerds thyt mauctmterfere
cel | §?Op(\ﬁtﬂa u%?ec% @Fﬁga?&gﬁpg i §H&1a@a§1§ﬁjp | ) ecjceg%%' :ﬁ%ﬁlﬁf o8 Bgal

used pi cal n mou S or as erna i‘'ve
to der malﬁbﬁ]ldtioe rvathf wrcontendied heartejatey €Naevaa valvula.d dlsdakm(egerabrtmcdtendmﬁ Qtiiffal
exCF-SC (for.exa or co ostlo r 25
oall oo Stefsise SRR P Tt A e e PR e P Bor Bl o ety ot et e
had dami@dacéméﬂt'- Ohididpadss cs&bmybpmz,w{m)suv@t ﬁﬁiﬁhyral vrellehdisasd; (g 1&8r

a der nal re | a rrent. Solid eotl roduced b
o e s Aty ariparan et DO R e e AT v rges upper
humans c a@ﬂl‘iﬁi’ﬂn@nﬁd‘{ I(OLINAL LR aﬁeammr:e R vengHLN1$FERMAIPadie @AREEr within

ot her ani mal -derived constructs g Im._. Moreover, these data
al so shoWemeredipg dhrepyssst @rtkyexgep leaeﬁb@ﬁrﬂ s ineRIa) JId) RIBYISES Rrve gnassow

be_contr ghhnb(18) LASWI Gut@s & [
Che el | ShgRatl) B, B ATROB PG ol A8 Shitchle of

| mpr ovenémcumntmfﬁ@ncmcprrsm oroehesthXmray ECXRben boodwulfirey ASMpsdicipation in an

experimental clinical trial within 30 days prior to enrollment; (18) alcohol or recreational drug

30 abuse within six months prior to enrollment; (19) major surgical procedure or major trauma
within the 14 days prior to enrollment; (20) known autoimmune disease (e.g., systemic lupus
erythematosus [SLE], multiple sclerosis); (21) clinically significant elevations in prothrombin

(PT) or partial thromboplastin time (PTT) relative to laboratory norms; (22) thrombocytopenia
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Adm ni stration of human ABM SC to ani nals foll ow ng nyocardi al

infarct denonstrates that CF-SC (such as ABM SC) i nprove cardi ac
function and enhance repair of cardiac tissue damage by stinulating
angi ogenesWe 28/8a4567&duci ng fi brosis. See, Figure 15. A RGIYUSIHEEY748%r 5
acute nyocardial infarction was utilized by occluding a coronary
artery t KgatelsycanesatDAG0/mncyy @B hnadagsatoly cohteol] eddbamgedletlﬁgei tope bor type 11,
heart) [ ned rats.were.injecte nt er car di Y, Wth eit

hAl 3M scho‘?“e@e A chiie? ifbd-d ﬁér%lc"t‘}‘% ‘”’k}ﬂ? Redfaen & lgg}BeeP’E%v?z qﬁ%‘{’rsmb‘%l‘: >
bot h sgx éls)% a(ge) appiiteolled hypartenkisn déiﬁfeﬁlasegistsmelbbm@fbts@ké §SBP)duEﬁrimmHg
nyocardi a

10 arou nanq/?fe C]‘E I @ﬂ?%i”l%ﬁ{upeg m&TﬁﬁD@SEB?eO lr(dilll«?zﬁgggt“u lours
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were plated in 75cnR2 flasks at a concentration of 6000 viable
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Catal og #12491- 015 Lot # 1216032 (Invitrogen 10 Corp., Carlsbad, CA,
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The foll owi ng day, PBMC were | abeled with CFSE (carboxy-fl uorescein

di acetate, succinimdyl ester). In short, thawed vials of PBMC in 37C
wat er bat e ith 10 mM, RPM-Conplete nedia centrifuged cells
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WO 2008/ 156728PCT/ US2008/ 007488 foll owup visits. The intended study
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t he ec t I

(1) 27 iR VAT OB ot ERD: bl hPRASE arE cofifSeflol Bduces
i mmunodeby sudbrrei}s eanrbeitifistdvp indwcechhowe, dd) mamt:dna axyﬁqufommrhymehw‘tng a
i nfection_of, s on chest C or,

partici pat® %1@51 ﬁﬁarﬁmégpﬁéem a%‘l‘%i“e%Fs(“ hi 0% 1°T¢9 F?ﬂp |gﬁ°“§€ aﬂé&%{ﬁn figjon
t o enr ol bfkgmhatorolddi padcanbglinto krytiachleas. i Suaalrigarea. 30 abuse within six
nonths prior to enrollnent; (19) nmajor surgical procedure or ngjor
trauma within the 14 days prior to enrollnent; (20) known autoi mmne
di sease (e.g., systemc |lupus erythepRimpnys( SLE mul tiple

scl erosis); (21) clinically significant el evations in prothronbln

(PT) or par piéductifs, a5 N Pukifichtiol ab & PAdk; fO@-D&ived ng;tﬁftiﬁns and
norms; (22) thr onbocyt openl a W 2(?1% Hie ¥4 PCT/ US2008/ 0074

(pl at eI et count < 50,000/ mMmB); (23) i nadequat ely controll ed di abetes
mel 11 T us Al ¥RRstbp, Hownd b H;%Eéﬁﬁgbééna di

medi cat i on reslpr’rer? vvltpﬁ‘rIJ the pI‘SI or ht %;%H AFH%Me cgﬁ?& (a’g‘}l)punfy
unco/®r ob¢mpbsmqner fueh sdso ne%i@ed r@@lW@)s f@m,o kytokibesp ozblyhie ssasptory SBP) othcr

Il gg om Hl%&%éi%&eézgfeggltf(a#eﬁ b Wﬁ& grtd(z%ﬁh{[ ;Sé?orhg%pg &?)secrfﬁed cell

condi t i onempasitionas phﬁtmadyasarmm nmsthabatdw}hymemnstaabé er@redy by nthescellndas
i ntubation i e opinion.of the nci i nvesti gat or
bl ace-subFBetBuE Pt T roRedreR el ¢ Ehweomten cndB s dhibol

for studying in vitro cell and tissue regeneration. Such compositions can also be used as an
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On the day of dosing, after baseline evaluations are conplete and

i mredi ately foll owm ng percutaneous ventricular mapping with the
NOGATm or PTM el ect romechani cal mappi ng system (B ns

WWebst er, dw%ﬁé %«% mul ti pl e sequential injecti Eﬁﬁﬁ%poaﬁo}g‘m SC
will be delivered di rect I y into the nyocardiumfrom a percutaneous,

LV appr odlimaiye g the gells hensstyaxtosupaer dieagrowhrand jineaes ipBiopaate differentiation

Potent i as annggsﬁuwd é%ta—%eﬁ BhELiorOh Sl ﬁgﬁgul%ésh' n 21 days

prior to ABM SC admi ni tratlon must occur within
30- 60 days Hroddwn@ngreSGDe@nonvgﬂ@d@cedur es to deternine

I bi | | ' .
0 DL ChbpRlS8ctthlhaPRBNESE @5 RAYSIASLIALHES malye8 A00RBLARh in one
cat hef er liteatdfoAiivanBats MBS 3CGIBES} catgiof 0f1289 a1 Jyelot  28f 1 74c fimyitiogert @orp.,

anal yel sCPiPag. Con A bR ik P LR, LR QB fperatories Inc.,

echocar dL@gnagIryusmogmogamHt(m‘ss ocp}ar d| ac catheterization, nyocardi al
per f u5| on i magi ng. (SPECT), . and M or NOGA XPTM el ect r omechani cal

mappi ng. CEIF ﬁlﬁéea%;'g ipfa ‘aamla@ SPIIB%‘@.WIY@H%H%&%@ITA%@%&P%{ (w@alog
Vo 2008] ARABS AR, /(@mo@ﬁ@owamﬁd yquﬁayramn@mfovﬁamengper . One

[serum hC for femal e subject’s of childbearing potentr al

donel0 anﬂoré IOf @%CPM&%W@I tep echgrabgrfyngtdis fmdt\w@l a £3ellSf @llt(l@t ¢hagnber
Day 0), I ??ﬁﬁ]hﬂ W C Qﬁ‘mp '

cardi ac ma ?“%%e%% (&OW@:I’% cat het'er FZ‘SE%T Ig\g‘g’dﬁlén o] %gh%gllfh?r
ventri cl port Théittdd sdtho CeBVASEK @Gl tuizectmdiven fiflingr m:dessmar Binma] 0ilpMe filter
sequent i end ar di i ons .int amaged (defined by
NOGATM ofé (g))rp(/jz;i 'l"faﬁf('iég#‘g({:é‘?m’t“ﬁ%%%eﬁyﬁtpﬁéﬁ admi ni strati on of
hABM SC, cenmeﬁ%aﬁdla@ar ﬁmf&ﬂ"wﬂ 1°d:1ﬁcubetbf idRehtdDwidieh Bbod RaSHixale (s + 0.25%
transpur per f or

|1 be ad d d
e TR o hORA/E- D5t niPEIspeRroRe (LSNP P AD i 3 0Tl ABEH 24 b s

obser vat h&4 sekdihy, Ctﬁé‘%é&&boibsre%ﬁfv@a ai%pfaé‘édeﬂ?ﬁh M et QF &% Alia %Im@ba'eﬁted as
subj ects w thout conplications w 11 be 10 discharged fromthe ICU t

a step dewviousydegagibedy dpprximatalynid &r3 heyrs dater tbﬁéerarfregcqqacilg@@dtmedla is
h
one no n%{%?ﬁ&'il?/tr&ﬁ‘&ez%ﬁoﬂpfﬁé%eﬁﬁﬁ‘ﬁth@‘t%n%U U0 uht %ﬁw olo N@g@gg@%ﬁc@mt

with co catfons wll remain in under optim
managenesnd wamsfdred ttalsl cne diter RIBIG bpitleatldefsena ﬁzhesaohénngaedt wedihds Sbeguently

down blnl bfogég‘%f;ﬁ%trﬁélﬁlﬁaﬁ&“?ﬁﬁr %‘AI be performed 7, 14, 21, 60 and 90

days and s follow ng adm ni stration of
hABM SC. EfIfalazanwnaiB’uey‘a&tmtafd’m-ﬁhek ConbtiperiMsded at 90 days and Si X

th t t | ude | eft t I
i menei on et TP RGOL GrES atiprdoliy AiGeuBinalgeh estplig Sl mes
respect i mbxyeréwﬁsmrﬂ camm@rteredmaﬁfbbp@af db 6gsrcabéwaboﬁyogamysa1fone hollow

e 0 il LT e B tor D] ok Ho ABE 360
classsfiggs gspeeu@mdaméé Bc. m&iﬁ’&ﬁhgﬁ&CCAOUSﬁmQbﬁﬁioy&ﬁipﬂ{e%se(-\%@r

days 20only Saf e endpol nts in the st udy will conpri se! é )
adver se 8l feggongafoned e refentpte) sstreraymﬁ?ts@ &rargh tpz)lurem ofi thahpyow fiber
signific

S0k P58 o ATMRARALL O L B i R P IRy s s

| udi
QRSI Ssl ‘ t%rm}m the fumasaintoya i liyeH PEE@rbpttkchamgégcnronomm@ethe me'meateomfdtrate
| ect

g ;LC L %?etn a\{é %s%?lgt}%u%ﬁf S&F‘E aPéé u%?lﬁl Icgh%ﬁéﬁg%cgegé ox1 t,gg/l less than

Sl gn
in caoedi a@ nd]. ecﬂ‘he cretbntatetls \subgpqmtlammm abcy t}ﬂﬂpérmmteH@Ireteined for further

nonitoring; (5) p ative ocardl al rf ion a assessed
echocar dP‘g’Q?Sg‘H%( pgé %1”[5 ea{ﬁ@ro’tl%‘f‘%& tﬁél Fy2 § @i Fraciasst so dtion
changes EdRdthiRas eane nid]edﬂhays lufe@é,ht andldzeRs al’reét 8t USelAifar A USRS OMdDYar er

physi cal exam natjon including a focused neurol ogi cal exam nati on.
macromolecules, herein referred 1o as Fraction # 1.
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(SPECT); (2) myocardial infarction size conpared to baseline as
measured by nyocardial perfusion imaging (SPECT); (3) end systolic
and/ or end di astolic dinensions conpared to baseline as neasured by
contrast eWRAWEH73 D echocar di ography; (4) action pot%‘?ﬁ’?sép"s(%’]“ﬁ%ge
anplitude in the area of hABM SC injected nyocardi umas conpared to
basel i neFeﬁ@ous# hiisstubpdquentiycohicrted & dditionaldBICF wing hpolpsilfont hijbowafitar ywith

as neasup r
ar i ag. ST LOE LR i ceel 10 dlohHhe TE0) RABIIARLARE: MIARH AP Sdecrum
det er mi nbebdpatorigsg fric., Realche Domizguei, £CA.CHE AR Erantzoat #bm su(osgququgd sty anfhe

life co r o asel.d S as sed b e te
hnd (o) PR, b BORELIARG B2 A HETRA ¥ R ot Sl tng i of the
cl ass$ fi hadenorSneatiberslkodeaok (zteOainﬁﬁ)ﬁial, raeucascn@s:aqs&emowd &&pass through

oy oo e diar ARet s VPIane RntBor S HARvedtsent ObBLobrralienofe tafuion

nyocar di {§nb¥gua, lerﬁChteﬁaifh@lez[ rvadﬁﬂhdlm ehdiofedf gwcmoﬁm rl:a%a'&ﬁg number
ventri cul ar chanber. End orrgocar di,al _delivery of BMSC wi Il be

acconpl i RR&MIHUNHYELGNE beborsteriegdnaTNiogandVAc USA)) impddsd toythe apientate
(one of Mae&eaﬁw%&eedmgmé ﬁ%efaens bithsa Gt BRShARGniNY @y%mﬁewﬁ{é
of the physical, 15 nmechanical "and el ectrical properties

myocaf d| ERSSTIVIT ¢PREANt. I TGk Eteniath sortpins Binabionty Basll mokpuled Waging in
act ual f

IWOSTART %g‘%l glt éﬁﬁ) § OﬁBdhééérhhg?f%di ts:f?ig g%ar%té%t #%'i me view ng of
| ef t venFracien ﬁﬂ daedmetﬁnfthmcnrcpq;ssed detsebjectong ibfo Hdsitidnal TER usingl amatyeulfone

observat j Rl. ce t f th b D GV t enuous
cardi ac %@n%‘ﬁ flg%ﬁv or? gn &4 tflﬁﬁr\%ﬁ‘fgor %‘#‘%ﬂt‘?}i& @Bhgﬁa??lﬂ%gwgg MI15S-
del i ver y36£001§y$pemlﬁm halmateﬂeé; noqFemcie Boiningiex] iOf’E‘,CIITSA)).t Fedeeioil # &Cis thus

del | TARTmM | pj.ecti.on theter u conj unct.ion
St hiE h i tegitenfoton e R ehah, 0P e harie St Srentiil i b 5621 oS gion.
hABM SC ShlaRdriniolevaley <RORDIakspasiidahdoniiite Yurh@S WHdtS plodéssidg BRéanBtSrelhied

been obt ai neg‘gThe first 3 pati éﬁts conprised the_ initial dose g rOUED
(30 i | | PoRTost| Lhe refbipgpermgateididirate irogwersdiranarby of walgcylpsel 05D to 50
second eagadtish ¥, WAHEtHe koente! doh@ﬁs&erhio‘iamo@(ﬁésahlme RABM SEoMRR WRkD
tolerated in aII patients, with sonme trends to inprovenent in cardiac
f unct i on(fetieB#i4h sever al patients. Mre detailed results are

di scygseg A@ledfqm resﬁﬂﬁgé gra&ioa@'wﬂ en 0 66 YAIPRPE b%&leel(gﬁgﬁgﬁa fibte T019 3060,
response as neasure re- an posttreatnent anti 111 nQ)
was founbllaignmdﬂb}mﬂawrem@ldew@arHYAC Funct i onal Assessrrents NOGA
Electro t [ rned..at, tine
of tr cat Sa 4584 phRRR! o 6 B0BhorT NBILBE LY TPl holdRam
uni pol arpmoetsslageandammkwmg wh&ranrmldhfqoumnslhmssmbd di@ydednlyophilizé and

first dosec ; vol t fICIt co i

of infar ctOIFd ?eéi l%otaéw whj oeR @ﬁ %’&Iﬁuc E?é)s% QM (%'}ecmeg%y
200824 56 BRAPYHH WS Plopking) MidB&ope UBA).med at the mar gi n of the i nfarct
usi ng uni pol ar voltage as a guide. At 90 days follow up, a clear

i nprovenent in unipolar voltage could be seen, with near normal
voltages prevailing in the infarct zeagspidim I ar degrees of

i nprovenent in voltage were noted in patlents 1, 3 and 4 (data not

shown). 5 MReREAryEeFdsetSaftn, JKaE n£1§PEi€EFb344P€BH'§loQH Clell® ﬁ'e
was performed at basel’i ne, 90 days and 6 nonths after cell tre nent

accoggli ngabo s&ﬁ@?ﬁb@dbﬁbﬂ oPURddes REfrRIdNQ G aroid\bdils] (FROSS o#"ﬁgt?cufgc?ff%)aéah 368

captured and anal yzed. Ej ectl on fraction, perfusion de
vent ri cumanufechiredreome rstaridieg bopdation orf st selimer sryihgoblash geacutsars ok.ganatd

Recul s (00 SERE ARG SRR oAl HomMch Tl seqf Bl WP BRtLe BBy o

Per f usi omelhatﬂs@sttnbeﬂhelgwneral , perfusion deficit sizes, which are
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25 conclusions as to the nechanismof this inprovenent. End-Diastolic
Vol ume (EDT",): EDV was neasure at baseline and at 90 days and 6

nonths followng treatnment. In general, EDV remai ned unchanged in all
patients oW&ro Ocsﬁéﬁ'%s nonth fol |l ow up period, suggesti ngP%Uﬁ?’ﬂﬂoﬁs%ant
renmodel i ng occurred in these patients. Figure 18 shows the changes in

cardi ac Pmbdliraheprdyblood fonan |h§a1thYS figleteip nemberms patdoleted fiyy hgparinized blood

conpari s Seli r ne
50 days oneloftdlds "k (e Mol TRARH oBiHERL S 1 bdg SO UEET BRI AR BBEe
cardi ac bjecblutnn fto acrdi tdors], teaseneiduging thermiatpani 30056 fmy 16 onjpates sDwom

of a baseline, (BL rreasur nts ur ts d .da }

st b o Bl E I RGP Syt e R 3ns LR oOP 8 BE Foll it

12 HusranBASHH&ith aﬁdh@ﬁﬂp@e&uﬁu ﬂhﬁmﬁe(wwledoli[ﬁmﬂebmef &ll1s tabee cditrifil gt hgiin at
lls In Vitro. 51t is well t hat. t he baone

of Red B r
i cr oen (BHR S FPbie e M RS Had db BRI ITGP TRRpYRGom e el

ol ecul epelled b9\Wspiratiah! AII3ANELIS akdsphrest e E)(:etl%oﬁiﬁ RRIng MAGC 1S-
nodul at e henat gpoi esi s (Dexter at al. 1987) st, if n of the

Lrophi ¢ FAENBT AGSHR MR Betere Hedpah ok Msing s Rb e R sl The
lineage re3hLicei&tyd 'sﬁﬁsag&mu{ a. b@qm{a@a Y eSM.-95u{ BprdEs siwg on cells/mL.

support cells (Quesenberr Roeckl et n"and Tor ok-
(19919 wldscrmvwet\néumeg/enowalhﬂﬁtafrp@ﬂeat| vel y pure popul ation of

tS Bg;gr tcehésm t(ﬁh'lgncféﬁ@‘d d&ﬁﬂﬁi ﬁgﬁ%iﬁﬁ%{ g?r?ﬁﬁ%f agi'ollo %gg}: gujy| ]

t hese previous %Q fJBfZ lft L cribed herein

o T i
ki PN e

i ntaining erythrop0|e5|s |nclud|ng, but not

for duci ng an
15limted to,

(Hodohar a et aL >
1992), VEGF andhH

.at_1991), SDF-|
4 SRS Bt at

eaﬂ?ﬁt%o%ﬁﬁ%ﬁ%?@rs o&ggﬁe ﬁggg;: ge””“ﬁe&ﬁ?s

bloog cells fromta

(e. g20 enbr yoni C(Q/EFHIEEQW% E &P0 cord
bl ood cells (CB@)LS(S’If 597 Y, éd’lfé?twlﬁﬂg‘b’flé%fmrﬁr@(‘)ﬂf‘%‘dﬁ@s‘(‘ﬂﬂﬁﬁ E)),
human ABM SC andr#e |t| ons produced by such cells can be
utilized to i nduce enhance and/ or mai nt a| n erythropoiesis by
delivering a "cdtd 501 DE] hA08mples f BESSHY plun HidamEbsefi 2 584 Or, or

to s&bpl enent, &Sdat h and dlfferentl ation of hematopoietic precursors
into erythr obI asts. See, Figure 20. 25Exanple 13 Production,

| sol ati on, CP C§é‘i{ﬂ9@szoﬁ’?¢?.§ﬁ%§ atgll@ , %S Cel | - Derived Conpositions

and Troph| o act ors ownstream bi oprocess has been
devel opeth¢ aelisrund awbmqe@ntlgrotd scperdad] ipuBieinSpa® cHBﬂiD&Sterr@@H Fechholagy)

secreted wt h fac r cyt ol ci sol ub t.or
vmor ool SRS SGE AR e ShORR Bl B Q) REP Btnfy GOkt Ee), 10
of sg@r eLEd)SPEIEREsMpaidt ihendatepih@oUdigsbsatse BIGF@],ONETM'I perﬁismnGEHO@ReIOESG
rati os c , _has renendos otential as a,
r o 1 ege ORI TRk MRatsios or SERY R el cpBaEmon it ot 10%Lekar CHlures
tool foragthieined kB 7Clwith 68 €0aRY, D) 25 8albRAE KA tRBen, THCH weeks using
conpositions can_al so be used as an -_77
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
35 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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WD 2008/ 156728PCT/ US2008/ 007488 alternative to the cells thensel ves
to support the gromh and |i neage-appropriate differentiation of
starting t.hroi rogenitor cell populations in suspension

cul tures. ﬁ&&@@f%ﬁﬁ of Sera- Free Conditioned Media CFYUPPE%EPUEY
human ABM SC (Lot no. P25-T2S1F1-5) are thawed and re-suspended in
one 5 | i Feropeserngh BreadABNEM ersbared aukrgisepended 4o Adganged REMIdadiz 4640
(Invit roml‘fﬂbﬁiﬁw RfnteAvith TS MPRLERER hEH P8 (&

L- gl utam ne HYCLC]\IE?{ ora’?grl els % ogaﬁHBHUT USA cegt wogys}fms’ Cat
5H30255. 8287-TCk| 4nsMaleGhitanioel |lﬂ%a10$osﬁlwga@r ga@asia-iBiadid{ed ) fepad| Yotine esmm

at o donGrier B0 et £°% BBy HERFLop ety BTl e e g

Cel | ST AC((Idn)nng)enndoimnbmed a3 2°Ciwndén 3% €D, % D), amﬂ?(bhlhﬁ:'EA@{(lmeﬁgért argeC.

chanber ¢§i sary ( ni.n Cat al o 333

e, NYORIRKS oRTIE Ve Rer JOEH isgeppyeiogorhiion s e FRBREF by
Cul ture @dm;igaexckfdnblhhﬂgronﬁﬁeesme% Iﬁ&lmnalo(ﬁg Ja 1.0t 20° CEOMLN ODkskontinuous
Cat al og nunber 3284, f(rCornln Inc., NY, USA)). Cultures are placed.in
a 37C t hilew(omeffion) of fresh qUIsKE mesiy lwthﬁecawmsb%a@egéo gnablg the n(ednatqendmons
0. 25% 15t0Qg€Ie H&t&&n%ﬁﬁ%rﬁ@o c&ﬁdﬂ?&fé@ k(tg;ﬁgsh ﬁ'eﬁl@ @gﬂmmn)P@r) day
for 5 th hrs. After hi s osf seed

r eroved, 14 efplllta@édrwupnlememeﬂevlﬂbiher glmom@dmnlatewmeg@st@@ to accelerate
previ Ousleﬁ{lcfiﬁ ap%gsgnépcpbg)ébw %oycultZ%[staﬂz gxaﬁ%ﬁeg @Ep{he%g'gondltlons until
sera-free conditioned nedia I's aseptica renove

Cel | STACK{vést pdaycHanber unit within a b| oI ogl cal safety cabi net and
transferred to a one liter PETG bott ssera free conditioned
media i s subsequently 20 processed by ‘f’ﬁ%g htial flow filtration.

| sol ation and Purific %ME cge& FrS)eer d| t| on d I\/Ed?ngs Tangent i al
flow filtratio T

condll%l oned n@'gﬁlg tfu'cé chsg % ‘Ee%\l’ ‘H‘”’t fise 'é 34?‘!““
descri bed above. A pol ysulfone hollow fiber with a nol ecul ar wei ght
cut-of f ghcikRmlti | mifiddiadas of ed) prédent alvedtiontinkiade MBS 38 compositibRs for

(Spectrum Laboratories, Inc., Rancho Dom nguez, CA, USA)) is
enpl oyed™eaé relisingoigr BreVERing PfvsEse: SMETURE ALY t(guchr &f etpflameatips or

re-cir Cuhﬁélﬁﬂnﬂrﬁra@ﬁ'\g{}? e s{lBj&E tnyc11H}%Fhﬁérﬁﬁé\ﬁhééllpee&"f&m%hﬁl ofteQAhlﬂ/?

face of the lunen ecules w ecul ar weight of 1001cD
| ess2asSCt ¢fr eqrappsitieas |predased Ay oeedBMiSG.er Bratrdiments (of;the hll\@nflwacnqlm

is call eﬁtlluﬂgorpeorf : He, f 611 b gsm(}d_'l;' fofh&Rt afél%b Sn’-ﬁ?nﬂ% '5]1u rally
re-circulated until the vdl une | UcBd to approXi mat efy ess

30 50 nioccuhigr et dasalt bvéls podbemguefitseyretdil seanpdeitionndn thigo. peu"dteataavclg,
retai ned r..Qr n

( appr oxi ﬁ%ﬁgqlﬁ‘l&ig *L? th@ ﬂlggrﬁi%h glso 1H&u(§ %HL %aé1§930| u@#%%hf’éﬁ?f’}? sitions
smal | nnbmdudedrthamb}grw nmhp.duth@sthé reaABM SCefol mbdrtatel €by-i & duwth-tegiilgR)y the
macr | ecul.es, rein referred to a tion # 1. e
200871665 ABHET A ASO IS RPRE rOEos 101 SRS b O iSiioBc b ro-
to addi tir@lﬁﬁh&naﬁffﬁd&ﬂ@cﬂa@@i@&&ﬂhﬁpne hol | ow fi ber with a nol ecul ar
wei ght ¢ t of f ki | daI ns (0) nunber ML 1S-360-01P
(Spectru rL"é‘B’E‘P%t 5%‘?‘%&"“’ AT O“QH@F\SX“&M ﬁé@g%h’“tﬁ leagaye scapsnges yegeptor
#1 is Suhﬁﬂﬂéleﬂbkﬁie UEbr ectAR FRIRMMETNRG)! 8nd bi féaléta&xﬁdmﬁe@%ﬁiég Bf the

the lunen of the hollow fiber, tang entla to the face of the

| umen. SHigrieekintpRegsntos e 1R) 181 eli least enenbindiag nrefeini (:aﬂtiléi)ldStth(f Jytokine
al | oygd _1teh t t '
i's r‘g\gucg]gert gﬁ%oﬂg {I%tig?dl +t ra | on %G?IB rhg%g\é?éu%?\t@c}(nshg@é%ﬁ%&@@ fnd
liter of Ctannmﬁiommrwsc; hmhadrpim;traﬂlorr eﬁstéww%ulmva(suga auetBM-SC) that
RR11236. 0 0 SA)) is added to
the reteh a{sﬂﬁ%@%&%@?&g@tw# SB}“ ?pmtetnlrs ? n[aHve }égprreat e i s punped
out; t huFherernt atablacelk pqmlmﬂmmmsaisedi imereilrﬂmeas&rnvmlatedOahsﬁlﬁatcuitﬂ'rhe cell

population that when introduced into a living mammalian organism (such as a mouse, rat,
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360- 0l P (Spectrum Laboratories, Inc., Rancho Dom nguez, CA, USA)).
Fraction # 2 is thus 15 re-circulated through the |lunen of the

hol | ow fi b‘gr g enti al to the face of the lunmen. Smaller nol ecul es
< 501cD arSOPYB4EH2 hr ough the |unen. Both processing BqYYSafs/ 0078
retai ned as product. The resulting perneate/filtrate is conposed

pri mari | jurean, ndsize ceMe setah XioBs et 5 {IFrdgieetebla progyctiophef ée shavhich have

et ent at GoRARRLS SR RAEOTRIGRE §F (o HHE, (AD0S: U nRdRof darkilibeyers

(Fraction # ach of resu actl ons IS
PETG bot titexyte(Sht bdpatpcytaishestc.p@hd v@l@ﬁ@n thﬁbgiksnm teneelll papetation icontirlue to

Rochest e rotein fra n_sub ntly
subj ect e_éac'{!@ f0 urnf‘%rré}lamzfggﬁﬁﬁg’ po ecléetter Sa%lepr lqugl ﬁdmg Eﬁ A ekcéetté depe%table
wher e5 n Ruek of anjeass oh¢ chesapeditalhe uskifid | cprpdsitidry Gptt s sv@ble TNE- alpha reccptor

reconsti dinto . a bi oconpati bl.e rix, sych_as LY ERESTM
(oot ach) Eamagnus s b b mpRPatomp s CAbT iy B aB ek 4
| sol at i ORer ﬁp&&r &8¢ y:%&dn@ PhveRiA, @éﬁ)@ﬁﬁérqgccﬁfor G3tended ¢! mBAOAH oRibleSor
(CBC) 30 Large scal e production of Imea&ieéconmtted erythroid cells

(CFU- E oFecresd TearRien fdisther spenbeansehound oF (reg d fiho sxtaaceiular mligu) capable of

popul atlggﬂdlggtémeggmzﬁl [sc%ggatt@ﬁé)ghast precursors (e.g. cord bl ood
cells, enbryonic stem cel hemat opoi eti ¢ stem cells and BFU-E)

enpl b@u nB addiionee Mod@];a@pnqu fhetprg\isted wppve, in view of the present disclosure it is
2008/ 156
full-ter %lgﬁe osr%n%s%,1 q?% co??ec%t}ggp Pt\fhgg%)eggfﬁnlﬂ?gé&bﬁ ﬁt&f%%t i o um})er

A cl ean mt)eamafdtuxatabli qml@panaamg)mncsnmgm bf/ famtbas ngwdmwmmmubsequently
chl ori de

a1 Sooxge PR el ilhioaga BF of@ s Rl HERoSERbalon BT BpLTF Sbbice
aspirat eplroﬂucmmbyhcell pe;idlatmak bethe paeseht irveniom, |Fopeidnﬁ:tle itlse aaasabﬁmlamoms of the
BSSD, wi th 5%h h_sol ut | |

cont F1f ULEP BT R NG PPt PR rotehs A e e Pae e dhd 2 He
wash sol us,imn18, smzsmm%rbnmmhaet@ehﬂd Reptiret Tipjs Biddl lisklof GiefeleéB4attors,

cells are separ.at ed by, magnet | sorti ng usi ng MASC LS- col umms
(MACS 0; DOWYeveR iy PotpRighdsdipor @%@%aiﬁ CoRgiRIga A5 Jimitine it tesRast fosthe gumber of

pr ot ocol giffefhiec frioh Bt SdrtbShRE e HeMtdeN popmaithe P #RDrbdnGRYentiendbor
approximately 2mllion cells/nm 10 and cryopreserved using a

control | &g thege éOTflP@@P@F lingedty prtgingnaseld iSapiso appraeinteh that manyothes types of
Dext ﬁ@selon‘lp% §EPAIE N1s8 e @eh Q¥%nan @la@@lﬂﬁn o%ﬂlaho%’ g-n'(fjc}:ﬁ%sgg fgﬁr?{tﬁ)n

Irrigating Solution (BSS;, Baxter, erfiel L, USA
grans Defincleding, (bEWM_tpff@eS@mmd@s otiebbistagieal MacrogpleculeSsuch agnfigleialacids,

vol unme ' or, %
DIVBO, 50} ﬂé%) 8%%5? ed as ? ‘gﬁl onvq@&é%n&g gﬂl%lﬁ‘? éélg Sg%ht ¢ ?gﬁ%%ﬁnﬂ%lﬁ%%&
1.4 |ite(BMBO) BSSDtrwstdxldb(INQ)j_ac)of 25% HSA 20( 25% sol uti on hunman
serum al hrl n and 200 f 50%. 50%
3 ot oyl DAl PR e e iR Pl R e RbRed oy ol o
sol uk$ onudesin phymes-KitkediimmudOdriahsasedys BEEIS A) (Wiso 4€43ribddshebdw)?2 @@aﬁeser\red
human exABM-SC (Lot # MFG-05-15; at ~43 population doublings) were thawed and re-
suspended in Advanced DMEM (GIBCO™; Catalog #12491-015, Lot # 1216032 (Invitrogen
Corp.,Carlsbad, CA USA)) supplemented with 4mM L-glutamine (Catalog #SH30034.01. Lot
# 134-7944, (HYCLONE® Laboratories Inc., Logan, UT, USA)) with and without 10ng/mL
30 TNF-c. Cell suspensions were then seeded in T-225¢m? CELLBIND™ (Corning Inc., NY,

USA) culture flasks (culture surfaces treated with a patented microwave plasma process; see,
U.S. Patent No. 6,617,152} (n = 3) at 10,000, 20,000, 40,000 cells/cm? ip 36mL of media (n =

3 per condition). Heat-inactivated cells seeded at 40,000 cells/cm® were used as a negative
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CD34+ CBC Expansion in Suspension Cultures The cells are subsequently
re-suspended in StenSpane H300 (StenCell Technol ogy) suppl enented

with 1.0U Wb h@ i nant human EPO (R&D Systens, Cat 1 < , 30
LYOSPHERESTW., an‘ggi nocul ated into a di sposabl e HYCL Szg@“?ﬁéé)on

concont r SEITEH TS RO A PR iaan AR 8tr B rTos e ey

CQ2, 4% @7 ~40ndinktes ang Gd"G/\hé'dﬂ bNJck rceﬂtemmgf\ozfter?(fdmﬁaemsmagu@mm n@@luﬁes
flow of fresh ¢ Ltur,«go 3 gn tureos are suppl enent

with t heVgTeRised it # é biCahuimidifisd frigas lmuiv%tarr s‘t%é/qc@%é@l?éi”@r‘&‘tﬂémﬁogen) for
enucl eat hsRoxiRateHLSE hdRe Cultardd Dt At Biredwith R0 GedfzUM daHiéQi&? th lréMbve
of fresh culture nedia is maintained at a fixed rate under thése
condi ¥ i oRg-adberont |ghrsegrd gefutngg te1the GBCYbEIGEanOnofRYoR, gelHsrtivre ABRAISCVas

Feeder L 6, 29
Ao SC o R ol o0 (A FHE B 4R Corp.,
(1 NVI TRCBENTﬁm) SipplUsapnte doni manufacduger’s. insGudivins. nalﬂneﬁummcﬁm@téﬂ&were

Systens, . # ) - t am ne %10t .s e .
qame by B pinflsH LD ARt o b £ o copoenvadon
density wbrelﬁnﬂ@ﬁed:teldaﬁanﬂ dripovddls hralysedred &l -B00D Litilristef et ori es 5

(Cornlng d mainta t 37C under 5%.CO2, 4%.0 d, bal a .
i eI g Hafermiie AR o6l SETEER arteiopinitcsdt S ahs el ABRESC in
renoved fheSiudHagene uhlhués@%nm@h ligl amintheshrbt askdiN EIIBAK waRe peiddrined on
vol ume of fresh media along with 1.0 x 106 CBC ni. Dlscontlnuous flow

(on- of f - 8% 30500 cergsnizgied, &Pgdlﬂ%ﬁdapeil§u§ws§é&ﬁ%ﬂt§/°@l$@f§eéﬂ desgripghahioxe.

the medi anapddig bORSay, Qusthdttd FeeBRvdd Soile ﬁm}até@toclcaeﬁ'ﬂ fetn ?E}@Qme before
(off), and back to fresh medi a again (on). 4, tures are

suppl enehteedERSHh analwsigas serdernied op dietfﬁft ¥ §t)lu ef BBP&I t(amw?é) soluble
acce ra f
h & aRFaLy LRAY Iqureéje‘[fa% ahQ :?eand @E'ZCrg ay%%&hg%ﬁ%ﬁlcéed 3

mai nt ai ned under theseé conditions nt|I est on

ABM SC Spermednafagizare mptmctiRaecsik l@tssmmwrmgigﬁmh R&D B3steras, Rl (MenFapobs,
Necrosi s @,{) Al pha Levels in a Dose Dependent Manner Background:

Enbodi nents o he present invention include nethods and conpositions

for treafhaggsultedeemygate ghatptheapauticalty athvmtslevalsrmﬂ secraed saawmge( sasepptors

as infla apt oi rri C i S [iv

Fher apeatd@sF e} aRtteRerdr ATREn RS ke & b on Seprahites Bl gibke affterepfbuities
pr oFllc ed albythemﬁ&Mf 1&6ls dafitbe doiedled bgfadjubing d&ugahcxeﬁﬁat:]dmcdrwdse (Fl?ure 21- 23)
utilization- of exABM SC, or conpositions produced there relyin
'he. nat uFBRIPE R G 0 IRETRTRe i T B e BRne Bpapisters mifeu’
conposi t ixGike they \Mtd pmcedAl FRF Rhipe) yonoe.lﬁg)ehameﬁtswqh ﬁlsq)otdﬂvchmaingﬂatory
also include utilization of exAB SC or .conposi tions produce

t her eby, SH9KiARANS @RS Hy tolls upxaBNptScevetionoRf RAFRI (Figuse 22B) Cnd IL-IRA
down- r egiigh@)23}. hﬁtezéuﬁg@rmltﬁeée aaﬂblgbmn&f theqame%lfm lﬁr&t‘?&'ﬁ%ﬁéﬁxﬁl&

exar‘r‘gﬁ by adninistration of pro-inf Iarrmatory actors such
ph

TNF seducadgyithesaghnicecase in sedlsceding dansity (Rignrg Zﬂhévg&eﬁmseh@mtpéﬁla
at | east; i %ﬁ%%@déﬁa)%ﬁ gﬁxﬁfé)&v by Qihel 118 ABNIRESRE faI%?Pﬂthﬁégéﬁw Qe

Factor-a ast one ant agoni st

| nt er | eukiinwell Retallfshed that hoth;R)l'NFachhndtSWa&Tﬂ cembmﬂlandinngrqhmtm In'ological
(ant agoni st tokin n i . C

enbodi ma%ﬁi Vlt&% ]}Fﬁg a?‘%‘ven nl%gr%ll‘fi é]lg L%Hfé 19%?15 s an%"%so%%gesw&% %r a5 %
and adm as BNF-aiphoitself, acteath mdaeidlsigniffoahtiy widihsach$ngéasain @nwmenmmn

consLgt el SR B8 ANLYPRIHE) SRk R4S ke RIPLE! Dbl 5 R 4

for

alpha in this assay system.
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The term "stable cell popul ation”™ as used herein means an i sol at ed,
invitro cultured, cell population that when introduced into a living

manmal i an such as a nouse, rat, -81 - WO

2008/ 15672‘&@%%@%8/007488 human, dog, cow, etc.) doBs/HFLOREES ¢
in detectablé oductlon of cells which have differentiated into a
new cel | Of {isesolblectereptary pdrecentonantagonists aupagiied ydetegtablgilgnslorsre apisseen in
ost eocyt glifies RERFNEY 1hB4tSNactiGhi€d ) ceRB oD CrRitfiLA ec&ﬁﬂa'n%odsn bbthRef Chskay
popul ati on continue to secrete, or nmaintain the ability to secrete or
t he abi | qusﬂltmw@rq%&a@wdfomos@wwéqo‘dét ectable 5 levels of at

| east one therapeutically useful conposition (such as soluble
TNF-a%pha receptor, IL-1R antagonlst 4&5 %g ant agoni st s,

conposi ti ons shown |n Table A 1B anﬁa etc.). For purposes of the
pr esent |nvent|0pe e

.r rece tellr_ir i qu onoge
sol ubl e or secr, 4‘3
extracel | ul ar appgf}gél f“ét f“"g g%af c;pg %;’f oén z’fém’t"&
cognate |igan d
2bovid i §icagligont ﬁrew g ohs U ory PrAD: H'é?"
cel | popul ations of 9¢ "’@rsés%?ﬁpoﬁ?ﬂ/t@ﬁPpﬁ?Feﬁé’?teB@dPFté‘a’t%H ifioph any
nunber, variety, conbination, and/or varying concentrations of
factors now known or subsequentlé di scovered or identified in order

to mani pMeéhOé'S 't Hamep Ad8Y 1S apndex -3G Migreoteedsdngd 04 P9 rellséonp i §uvalicudipre
cel | 1popsadsl gtfb%mﬂg bQ@:no%r @Se\) I AL BLAnAN NTEen | Bem tBAI c‘s%hzh Medium

popul ations o ention”may preferably treate

factors @tﬂﬁﬁBh% ; IMongag| Gfalog| #RT-BAI8Y , supplepented - \?1!211 MBCGEH | Sing®BQuot Kit
| L-23, TNE- L I f I

2. W L, 19 P bl e
i niti ngMeidium (MS{B@MNDoﬁtﬂpmmmﬂblgrfomf hahics famr,etﬂm MIOEHET twasnshangedtto the
g?‘g Pﬁegzgpg%grp%e; Ie?t HE’ %Pns P egzllt{a\;[glcggt(rsﬁl erlllts Wefs esel%tfeili n\llt§ th %SE&E\/ITM
appr eei ablete tdilaMSmM%Tsh@‘lemw&B“@fﬂ) ﬁ%/mnmmﬁamwbﬁeamsgglm \Gieseler

to manip t he c I of t ent I nven

ner ol B DRy Crainl PS8 U05e Gt tlR el TRl e e rtenssesis
such as maateinC M@dlﬁﬁ (bINg Ci&mzﬁaCﬂ@BEd#HI‘-SSM eird. #@Th190R dlone (standard
nmol ecul es and. chem cal s such_as di et éflsulfom de (DMSO and nitrous

oxi de ( Nejteoigquetive qanditions).or spIh snpplesientsd valy ng(ml eecoplant mewse MNogsuiEe

was pr odghRebrinndRea rog@a@la@aivewoﬁd?ﬁorgﬁ OaBurbdwER ANdFBnAih kR in a humidified
i mmunosor bant assays SA) (al so described below). Cryopreserved

humaRS ex ABwirgebipot 37 Wasf%wnhtfresmswé@gmm 3¢ droBitsIT hysykswehler 14
t hawed
Lot 5 127850 STHRET B prbes i AR G ablcki e Wind Bl Rtk ol e

4mM L- gl (&tmhméia(@aﬁ #0156-2481136 pemaiufactuyer’ $ingBuctin8st 4P latebIv@teOmETCat 550nm

Labor at o 384 th and wthout 1 Ong/nL 30
TNE- a. Cg% ﬁg g&gf’%ﬂlaggéﬁﬂm%“?ﬁgﬁ}%aggded in T-225cn2 CELLBI | NDTM

(Com ng Rewdrs: NhlpmhiSAeBMbSG: e HABMSS( detitedr fomurebaaeds dt rﬁeait[(éﬂl(m iwere

t
P A SR s e o
condi t i oBjteciiRRtivé Bowlitionst @IM ahd she andsdgal NEReR) OEH Nos#iR). WEN@anve

used as a negative WO 2008/156728 CT/ US20 8/ 007488 contr ™
ver e heafeteh cpliwes waregpaiptayied g cpthey grapt F‘HEIG{OHPMC&I‘@H)I% M§§@M

and i ncubgiplditinted Wit Noggth mg@@pﬁMmN%ng,gC heat bl ock contai ni ng

water (for efficient heat transfer tures were placed in a 37C
huni di f i 88M-8(gak abeit uapepulation dzublamhabtsad AneBeiumj dwomnpn ogeayse of

for gppr é@hﬁ ofy GRIdWHeS the%h\tllfﬁ er 5 Ip})%ﬂ'ﬁntreg Wit g@é@gl{] ?EI%M §Ga

medi a on ay to renove 5 non- ris an
i ncubat orbouOi6 @ayulaloncdﬂubhwl depoaetEdrem mlcm@mmmmaﬂledldasom cﬁﬁ)dmcns

and ~30 micrograms/well under OIM + Noggin conditions). ABM-SC lost the capacity to
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20 and that these |evels can be controlled by adjusting cell
concentration or dose (Figure 21-23). Inportantly, these data al so
denonstratge .t - cells respond to the inflammatory_m.ljeu in

whi ch they‘%gr‘zgﬁk)lfé{"gs:d. For exanple, follow ng treat nen{'énw%zlqosth%tss

pot ent i nfl ammat or cgte%ki ﬂe TNF- al pha, the cells up-regul ate

secr et i offPOFIt Seicptable |1ovels gl Falcivmshevapd) about| L8 apqpriatign dloplljngs under standard

| nt er est onel¥nditibns BES& S IXRLELIE YE t4EREd by Ib%pi_eﬁl\éﬁtlirﬁﬁ With WEgia (R ax WM.
significantly 25 reduced with each increase in cell seedi ng density

(Fi gur e 3@)at abenygé opnigtieh deutdings degositgdpteadateciable calgismamgare YR reegditians

sonme way i -or fact - NEXeSiE (S :
wel | est‘gE%lriegs'h?a Q{ ﬁ%l?gbd(%? ﬁﬂdsg%ll—'@%l Sgﬁé&é%ﬁég %a}ctlcan egi ﬁﬁdﬁ Ez-i;b + Noggin
neut ral i eanditioss)bi bl ogitast, beyaridvatiopt 3¢ pohilatidnpieublifign Geg.t hearouh S0 rand| 43
| evel s of h [ f ! or .. |, as, TNT-.al ph

| Cool 1, bt Bolting) S ABMSE, GEREPASRe AeciBle 1o SREABR gy an or
seedi ng thersnditionsitéstedqstasdard dednyiaicedOMye ABM SC derived sTNF-Rl and
STNF-RI'l are binding to and masking TNT-al pha in this assay system
WO 2008/ 156728PCT1US2008/ 007488 O the sol uble receptors and receptor
ant agﬁc}mi sts neasured, detectable | eVE¥AMRIELZ not seen in cul tures
contarning heat-inactivated cells only. Statistical conparisons

bet ween assay condi ti drPrgEsion ofdLel raceRiar pytagemdst (- 1RAPRd 5Exanpl e
16 Osteogenesis | nducti oALASHydingipretainAB18BPLy ABM§Crot exhibit a

bone differentiation characteristic in vitro when cell popul ations
expandedMstgdyid Human ABM-SC sgnhobadrindeizgnesbaubpticeli peprleipnlouhlirgslas #

exposed . 8 ' ' . it . . .
L T I
exposed Acténmamegdme’stle diX)dandt plaeed doredintmidifisd B4 KEH Sncubatraat ABIG 8C 24

i shes. (Coimr roePafis St by S8 o i orofh B inarBRap o, washea
Basal MealiduprephBSCBIVE nflovw aryranetGataal pg ERLTAZBFIX s&pPERMVEDt alning t frotocol

VSCGMThl |, S i za, Catal #PT- 4105 r 1, ..herea

referr ed(méﬁé‘ggﬁgﬁ&@bﬁ% By A O%M%ewégqfﬁﬁﬂﬂé‘%/@f&?m% {Jg%
Appr oxi NBEIR Werk Gtiined oritS ettt BITC bhigudrdMiige\ias-hahan JEd R&epdE Antagonist
appropri st..condi ti OPaiCig)%ngati ve confrol wells were those re-fed

t
L oR  ALrirds s e, 50 ook TR RV D SHEREH e 4 RROslg rAb
reconbi NARLIINMPYIBMANRIGHR{INTEL- PBBFEEpi{dnfEd, BualdTP189%al, 3loRd PB1A& NG a 1:10

The test wells were those treated with either Clst_eo?]zegr;em s I'nduction
Medi um ( diutony il forcatraingtgs arpogoEmpersirg: PRITEmabhit BT labelsd gpatanti-rabbit

ost eoi NduGHLYE wadBhts&s) dddet PeMr st @Hlaﬂlé&]cﬁff&%%ere included as a
I'F ( nduct

reconbi nant nobuse Noggi n/ Fe Chi mer (enhanc ost eol Ive
condi? i omegptiveontrok(BeclmaneCauller). mai ntained in a hunmidified 25 C2

i ncubat %ifs%;ts: 3%83%" gx 5 ;Jf-%;dlj F)g@rgg bfaga‘? ?&eﬁ%ﬁ wg]rfc\égtrog %rﬁécé"o&%ﬂ'ﬁ- 1f18£, I<2|gu re

weeks. er 1 ays, S Were processe
det er m n2dA)orndisiLAatf thirelingalpoateim JLelEBRPo| Kipukel 24BBteaabiia, theatlzseng of an

#0150- 250 as, per. nuf ac r'.s instructions. Plates were read at
550m uslnlrcu‘ a@ﬁ%?%@%&%ﬁ&galpﬁﬁ'cr opl ate reader. Results: Human
ABM SC and exABM SC derived from r esEgimiple 19t # MCB109 were 30

cul tyred under standard osteojnductive conditjions (O Monly) or under
enhafted ost eoi ndu FW“MF#‘?S‘F@“EGVP%%I?‘E H’LeTNE‘. Ndéﬂgi n;, O M
+ Noggi n). Negative conttilsisuppltansously fpsreasipg exprsssietof H-2i t her growt h

medi a al one (MSCGMINL) or NMSCGMIm suppl enented with Noggi n (MSCGMIm +
Noggi n) . Megreschamagpsaphers Hegdimenpaicledd aellsi FBMEx Wetsi ¢ooenlturedain RRVH-

Supp! e g AR sof Fhaf N2 IR ToRt BEPEL SN Bl BES Suttos
doubB$ ngmentepsogthanet] 108U le paieiHims arglal 09imicrd glealll streptdmiycia) iacknekiit plata svith
and -30 gher W%@g}ﬁ—ld trtlajart]éjdeI;BMJm NRR9hdhof agedsf)cgr{dgp -TS-)S'elff\ clia’rl\é) %tcln%%n-c
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WO 2008/ 156728PCT/ US2008/ 007488 deposit detectable |l evels of cal cium
beyond about 16 popul ati on doublings under standard UM conditi ons,

however, t\Q’b% ?géﬂg" be reversed by supplenmenting with E@}gﬂ%%@%ﬁs’

exABNEC at ' abou populatlon doubl i ngs deposited no
sane cells deposited

cal cium un ndi t i ons reas t hese

ni cr ogr affE q%%?%ﬁ%‘leh rﬁﬁ’t+d°f(18§§?§l’@1d8’bﬁcﬁtt“i“8ﬁ§5) REMC from each
contr ast soubeywad ea@ﬂsekde’ﬂoatmwcalsv\%n dpPsHEat N Bénditrnd culnds W& Yhpp?

43 popul ations doublings) exABM SC did not deposit detectable Ii)evel S

of cal ci WHPRdEEhogh puBin WRM-SEnati 2 sepding: dassityof 40800 aslls/wall. e RHlivwrew avere
01 EX gk / Ofpr N I

e el e R L R S VR R S v R
whi ch’ hafonditdencgosd et supsmeatahis ‘p@plﬁoa@qt@mamjbeﬁmlymgs%( thet prgsenge of the

P17-T2S1 ]51 ;Jshﬁg{\ﬁ% E%gg@g e
suppl em&*‘r?\%rmgg t(L refeldin % a gnl%}?%gr grrlé1 ’?%%P'”&q%rﬁ%l Ppr tae%:neé{esear%‘
hum di f i Bebdbets, b EishatSpientific 3G Ravkfo2d, IhpuSmtistical dnalyeid ves Ipesformtdeby

t hen remved |ture flasks using porcine trypsin, washed
and prepal'e ‘83¥A3@f‘}“g§/a“8$’f18ﬂé‘{ is per CALTAG FI X & PERMr) st ai ni ng

pr ot ocol Résuhk:TAG-duAMBERAT R E&lc E?BM(DQRESp@ﬁdeJrQVI St Brs$-Déshited in a marked
(Cart5 bad, Calift%ﬂ 1 gﬁ&ﬁ? Cells were stained with either FITC
conj @at BEreAsu e g 1EYe, 1alebe 3d-HpibrasApewd &R peqted for amixed PBMC
eBi osci epacionCaWAtDEhattenlcbd HHhhungdnOABMEYLOWAE! bOADY-1ReRH TNF-alpha were
unl abel ed rabbit anti-|L-18 Binding Protein (IL:18BP; Epi t om cs,

Cat al og #enifigantly redieerh <A esppsesiing that ABMSC ropldrbe usidized therepasically to
m nut es gbatlcBRMd RARGHE

anti - r abbi att Cant i body. vva{soy)% ﬁg%ﬁhfsgqu ?QQ ? (!e:ié);ll;(;otﬁh%ml%ﬂ&i Qla&l s';se(r)u & levels of
mat ched Bdammetosy psdiatory Jeadiigure254, Boamb§at i ve cont r ol (Beckman

ecot of “Sray AR SRR Lo e RGP Ao B bt oo 181

(IL- 188Pand:|a@gg@e@4i&95p@ubrs |+n Stimelabxs e moxed f PRVMC mﬁlnanma(tf’sr}bom)gnelhle

h H ABM S
TNE af oAy R Miare MIRR P WHICHES SR RRBrN Smenta
| L-2 :\/{at bancaiﬁbmdalé%%len the rmmaneii[ oftILaoigh pgii}ﬁ@ﬂi}tgd‘ eﬁsrpraleﬁglfagmﬁ E’E&l\ﬁ?lyor weil’\a/lﬁbeen
co-cultured I n on % Human ra um.n n
EPES, | STy Pt et dsnipgomon e 384 EnEHAY Genin b YRRBUpeTPlasia and

peni 2o | | momﬁmdutgze&mﬁhag{nﬁmm&tdeﬁmeﬁay@h estid} Batdfie WRidr phlab1e tr'ale f
either 1 M tomém n-C treated PBMC from gs]garrtlllelﬂg’donor (Rjesggkdergifm )

or 2) M € oW R glegiateo saseer/ thep cobanse 7L sell rewanes Plsiren, "IL~
derived Régmat@:yctr thiey axd Tslenade, (J3as NORHADI 77§t3'9§3ﬂ3999b)004)5’50(§dft{oﬂm it

each source were each seeded at 4x105cel | s/ wel For each’condit
cul t ur esisvitove kaewsb thehdlriZelg akiot eritisal Wrtm@mptmmm;ﬁtohmcs@yaaupmemm@n

density féfépcﬂlgesqggz%%hstﬂé@"?ﬂé me%ﬁﬁrlﬁswﬂﬁg%xg%h&trsais oL F}pth% ﬁ%cgansmé\ and

hum di fie i ncubator at 3/7C ays to con on t

5 CoAli t meweadion &f ICRATEDRE wepeiomailaells \I\m’sethcmfdrec:toetstlr@imedamm &BM;SC

for the

0Pl ex ac it SF EFpfych LerkiBhh Ol EYBHCD el idinke By SRR spbooriab the

Sci ent i f matutation ofRo@uiMpeHsLtbrou@tﬂ:bmthp -gegalktei GEIINEES perfornmed by

one-way ANOVA (anal ysis of variance). Results: Co-culture of

al | ogenei ¢ PBMC (Responders + Stinulators) resulted in a marked
Example 19

30 Human ABM-SC inhibit mitogen-induced peripheral blood mononuclear cell
proliferation

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
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10 increase in the levels of TNF-al pha and IL-13, as would be
expected for a m xed PBMC reaction Wien chal |l enged with human ABM SC,
however, bwtdeobdisd@sand TNF-al pha were significantly rp@ﬂggﬁgog]dﬂ%ss
0.001), suggesting that ABM SC could be utilized therapeutically to

treat chpAtsGr b ROMRRRINISF 291080 VElBTe%oflnd! fIRPNPL LS r,:_‘neg}é @ﬁg@;&ﬁg‘*‘)

focal or serum | eve l"ammat ory I at ors.
and C. 1§Iumwbmgherat\m¢03@qnnmwmdc@1s@3m vmqnmﬂmsadcerthafsebd.ratﬁlylaﬂzimﬁ)dn

St mul o oy RO RBME Dbl ibog, 8 g RRS Lo RPERRB b nihsad o 19

suppress pmgﬂ%h’[ﬂqmbbﬂlgsb o RECBA06VBub-eulttiesd td QBMtMﬁpﬂﬁ@dti%n Sdmsmtga} To
par ad X|cal I%tlvegw n;pf)tance of IL-21in rom)tlng
proliter APHAC r BBt | yProfterationy o SHINEG WwnWe ninogulpled ¢ mtbruiéémog{mL

the | L- 2ppashiemygdlesiih (Sigha ChyaREOCS). hxper 54 I?o%&@m%ﬁur%oce{ﬂk'%fmﬁwm
r at her tgﬁn j mrune deficiency, suggesting that the major

physi ol o \dined Methyi-3F Bericing Hlmer, d mipsoli/wgH). r gl were hareastedrat (7R hwurs
enhance Tsige) FilkRsReR

Tol er anceSl@J our. | mg%?e&&‘%?{%%%%gg §9§§EW%§§%B¥%§H% 0 g%a?epguslr{gan
i s now kMNekinTemfzqunt Sciptijlasionl eoynter.i Huosin rhcaenquymabstlemgceﬁleIWent mcerdam@e a

by suppr I VO d._t hat, .t.
b O L e SReehaE (RanaRaGE L 1okl oB it Sl P GRS Rbscarcn
CD4+/ CD2Biepraslycts:ancoy pwied by Lenzal Group,, LttlhBaseT @watzetaid). e BRtifticalardabls was

ABM SC ¢ t I i nduce T-cell tolerance
by indir %ﬂqmgglﬁ%por‘f' %W@@?%P B‘H}g‘B’Fe T regul atory cells through
the i nduResdlmpPBB’gI}ixﬁhcmlprﬁﬁfefahoR wabs i canthPred(ddd Rtitn ARMieRGed With Rither
m t ogen- proliferation

Vet hods: IBOhARVER1 b ERED R Hhetre Aty e orhatat stbiopts (VBRI sy ingivdsd

cul t 1§ edad 8 pesitive coitfol IOTHe B Ga Isiggeshihat ABMRE haACHIRGHMibit REREe <A
t hen passag d o{lJ 96-wel | __round %ottom

2008/ 156879 e yotrd FB34C propapdion bug %ﬁ&femesem of ABM-56, ig0bis assay
vi abl e c@lstefif des hét iftl f

bl ood m)ﬁlonuclear ceI%p?%gQN%)gn\enggﬁ%ﬁc%ur@ggﬁﬁsﬁr separa?I%P ﬁl(ag
250, 000 Berecyfes eralqepios. lymaptiosytes)medi a, or with ABM SC Lots RECB801
(sub-cul tured to about 19 popul ati on doublings) or RECB906
(sub-cultured to about 43 popul ation doublings). To 5 stinulate PBMC
pr ol 24 er REFBRENGES ures vvere i nocul at ed vmth 2.5m crog/rnL

phytohaem@gp{tapl rM gﬂucl ?o Ied #er 56 Efurs |n Clrjl‘ljtéoure
L

cells were m er
| microGi/ et e ha rﬁw Yifierdast er

har vest er tog ?llters Fllters vverereadln Omifilter platers
usi ng an NXTExfﬁogr@d)u'rMo]Smlmanﬁ keil biolvgiralmpests offduytRidpHesSind g}f]fﬁhn%ﬂn
cel 13 wer emamWwdHuteaSBa)oaLQS&wSa9mme (1:9311; r oI (Human nesenc st em
cells were nbr ex esea roduct S; . how owned

Lonza Goug(i{)% ﬁ;g/m r%%ﬂ dcf';yt ‘Eele rdl, Imt%fﬁ%ﬂo?é’f‘g‘%ﬁé%ceu
performed Dy ONe- 7K * Resul ts:

PBMC- i nduc &iddgirand étfaey esnoml mmswgmfataoea r(smr 19 gélyl ﬁ:%éthléhhelﬂl @ﬂ"tﬁlﬁﬁo%ﬂﬁﬁﬁi

Wi th eit heto énhtncaftheARBMEISENER of the@db)yocTREproftntbF @118 (CF rchypal
st em@el | s9§8B®o-M(2000)Ccl uded 15 as a positive control. hese data

suggest th AB SCI n,g& anl Y i nhi_bit_mtogen-induced proliferation of
the total Eﬁgﬂgﬁ% ey ea{l?fb?f‘if}ﬁfémgéaé@éihfé%ﬂmat%w@efrqm this
assay syst oten ggeaftg,qqe}l% a1 Bigteshal §-6255-262006).

subpopul at Miter-Blhitnte: b EREE @A daftfigéLhdirt: IR AR uRFval efﬁ‘{iﬂ Rf¥4 s,

| ynophocyt gégnatalft EREEEREDS aBef tytardid mfa&%&ﬁ&ﬁi e\ﬁtc{}{]ﬁh dtioh/"nes
derizsed w mcgany,pmmapmgmﬁggozjespond to | eukem a-1n Itory
factor, er t{%rop ietin, and _intefleukin 3," Cell Gowh D|ffer 2

(3): 165- 72 %9@1 -2, RegulatorplsGells, 9@@1TaLerancmmUezeufwwa»ﬁd?éemm—wss
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Miller-Ehnmsen et al., "Rebuilding a danaged heart: |ong-term
survival of transplanted neonatal rat cardi omyocytes after mnyocardi al

i nfarcti onwandusak§ect on cardiac function," 35C rcul at p@frusr008/007488
105(14):1720-6 (2002). Nelson, "IL-2, Regulatory T-Cells, and

Tol erance, " o) n . . - .
2008/ 156728%@%@%‘%5@7‘0géfﬁﬁlég%ﬂtehgg%gﬁéa?irgggtélé&'g‘ﬁ@“‘ssl%g‘d’i Bemgieh g Sueel
regul ati on of “hehdpoi esis," Exp. Hematol. 13: Suppl. 16:43-8 (1985).

Roeckl ei n dngchicingkd TowkiftorbFottianby tigtintt bumacnamowsatomarcel ines
stromal celinnjortabzedibyrimnsdaciigrestith thethuaas dapi o vimstB6/E heenlasireftiood.

papi | boma \A5(4isO9ZeV0B? (t9aes, " Bl ood. 585(4): 997-1005 (1995). Shao et
al., "Effe f. actdkMl n- n. gk obi n,expression in ified Eu n
erythroid (;;Str?;iginif Q]i%éc.?o cé;&ggéﬁé@%b’i;g e:ssf%l-”é}mfi%é'ﬂl?n (fqah et
al ., "In viRFRER ST oY R PED TR ( nbi nant interleukin-6 on
henat opoi edilfrichredalci"frowib@kdnngolnginlkieds of redsREsinan thtdABQEin-6 il Ienthtopoiesis
73(1): 108-ahf citd@BBp nuhBers Gf RBOs :and WBAKe Bidodasdig-alostied1gsapul at i on
of b @F mar r ow- deri ved sel f-renewi ng col ony-formng somatic cells
(CF-SC) in the preparation of a nedicanent for treating organ or

ti ssue damage or di sease, wherein said CF-SC do not have nul ti potent
differentiation capacity, wherein said CF SC have a normal Kkaryotype,
wherein said CF-SC are non-imortalized, wherein said CF SC
expressCD44, CD49c, CDO0, HLA Cdass-1 and fl (beta) 2-M croglobulin,
and wherein said CF SC do not express CD10, CD34, CD45or CD 106,
wherein said cell population has undergone at |east about 30

popul ati on doublings, wherein |lack of said nultipotent
differentiation capacity conprises the inability of said CF-SC to
deposit detectable levels of calciumfollow ng exposure of said CF-SC
to osteoi nductive conditions in vitro, wherein said exposure further
conpri ses exposure to Noggin. 2. Use of a biological conposition or
conpositions, in the preparation of a nedicanment for treating organ
or tissue danmage or di sease, wherein said conmposition or conpositions
are produced by an isol ated popul ati on of bone marrow derived

sel f-renewi ng colony form ng somatic cells (CF-SC), wherein said
CF-SC do not have nultipotent differentiation capacity, wherein said
CF- SC have a nornmal karyotype, wherein said CFSC are
non-imortalized, wherein said CF SC expressCbD44, CD49c, CD90, HLA
Class-1 and 13 (beta) 2- Mcroglobulin, and wherein said CF-SC do not
express CD10, CD34, CD45or CD106, wherein said cell popul ation has
under gone at | east about 30 popul ati on doublings, wherein |ack of
said nultipotent differentiation capacity conprises the inability of
said CF-SC to deposit detectable | evels of calciumfollow ng exposure
of said CF-SC to osteoi nductive conditions in vitro, wherein said
exposure further conprises exposure to Noggin. 3. Use of an isolated
popul ati on of bone marrow derived self-renew ng col ony-form ng
somatic cells (CF-SC) in the preparation of a nmedicanent for treating
organ or tissue damage or disease, wherein said CF SC do not have

mul ti potent differentiation capacity, wherein said CF SC have a

nor mal karyotype, wherein said CFSC are non-i mortalized, and
wherein said CF-SC are obtai ned from bone marrow, wherein said cel
popul ati on has undergone at |east about 30 popul ati on doubl i ngs,
wherein lack of said nmultipotent differentiation capacity conprises

t he
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inability of said CF-SC to deposit detectable | evels of calcium
foll ow ng exposure of said CF-SC to osteoi nductive conditions in
vitro, wherein said exposure further conprises exposure to Noggin, by
steps conprising: i) incubating bone marrow cells under a | ow oxygen
condition such that said bone marrow cells when allowed to adhere to
a tissue culture-treated surface produce adherent col ony form ng
units; and, i) passaging cells in said adherent col ony form ng
units at low cell seeding densities. 4.Use of a biol ogical
conposition or conpositions in the preparation of a nedi canent for
treati ng ocgm: or tissue damage or di sease, wherein said conposition
or conpositions are produced by an isol ated popul ati on of bone

mar r ow- deri ved sel f-renewi ng col ony formng somatic cells (CF-SC,
wher ei n sal.d CBsS& glnistlated lpegn&umlbi bine tritbw derivie @ kaRichdlih D tolGR P firey ,

wh

o tror £ eSS CRE A SR o o e, Y B e i Y
mar r ow, V\/rrtseeﬁiem'v’l@eﬁudsatﬂe@f-ﬂpd@mtémveomﬂtimsnnmf@eﬂngme caiacltyeahareuakmiJEF-SO
popul at i ongcel Bl BB KGRI nddC KiPERSRI, JanQr%; i2dat } whereip. ssid CE-SC

differentiation capacity Conprises the 1nab |ty
deposit de¥@éBabl e FR¥eICR4e% CEAD, diluntisstl @Wr{gﬂ@)@ﬂd@@g@@h. wd iwiergR- SC

Lo ost eol nduttlyeas:@ndpisansiol ey En meraébﬁ@'&eﬁ?m%gggpo}mener

COITpI‘I Ses exposure gq St €ps conprisin
bone mar r JWS GBferEong r?Hé"ras‘a OWQ)WQ%W%&ﬁw'ﬂssowh%@rﬂa%aﬁ s%.nultwetﬁ'é
nmar ][ ow cel dlﬁeraﬁ[&mgﬁhﬂ:eﬁﬂ\fﬁbﬂﬁs@dﬁ&fnﬁnﬁt? of sdid f:Flse (6 Wepddit Qetbdt@Rl 18€hls of
surtace proauce eren col.on n S a
Sel 1 20 LA Sl S ST ettt e Pifona i Yeb trRg o

densi ti es.exposth&urbereomprises axporsrelo Noggh, wherein the medi canent is for
preventing tissue damage or repairing, treating, or pronoting
regenerati on of danmaged tissue, 6.The use of clains 3 or 4, wherein
the medi cafrent Vieofp iologicahrempasiign o1 compwsitigasdy the orcparesioniof 4 meglicament for

treating, @atingl QSR br@ssieCPan aﬁ b10dds fwHeRINBG R chipSSita 6rncoﬁmﬂos’§f09§5’reor
ti ssue. 7. Th%% se of, Cllﬁ 1lj ? wher ei n. the nedi canent for
& isplafe ac“P‘br‘? bp

treating dgre ultyl e w-drved elirtaring CQ{E’PY mips n
a organ orsotatgsashs (CEBSC])hehenam said CEISE dosnoB hive rultipolear gifferedtfagon capacny,

di f
it o mmune st 88 LRI 10 lork SUELOR, 1 ered THLCESe 4 RRGmsRag)

aut oi mune activity in an organ of
clains 1, wherel sai CF-SCapbppress n sai GDEF-CHE9, (3RNe HLAX Blasssis awing (beta) rr e

l l Ls) 1 ai S f 9 b
gligu g)s Nl gﬁsm,énaméng gbﬁ%edm&%sﬁ@&k Be18co %é)sca )cf’%%?"he

do not ex d’("@&eﬁ" i selbporpigtion ppnderaomeat loest dhevtad pppustion #Felbfgrsé)uﬁ'efem lack

of said multipotent differentiation capacity comprises the inability of said CE-SC to deposit
detectable levels of calcium following exposure of said CF-SC to osteoinductive conditions in

vitro, wherein said exposure further comprises exposure to Noggin,

3. Use of an isolated population of bone marrow-derived self-renewing colony-forming
somatic cells (CF-SC) in the preparation of a medicament for treating organ or tissue damage or
disease, wherein said CF-SC do not have multipotent differentiation capacity, wherein said CR-
SC have a normal karyotype, wherein said CF-SC are non-immortalized, and wherein said CF-
SC are obtained from bone marrow, wherein said cell population has undergone at least about 30

population doublings, wherein lack of said multipotent differentiation capacity comprises the
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consisting of: f) CD1 lIc; g) CD14; h) CD33; i) CD62P;, j) CD80; k)
STRO-1; 1) HLA-d ass-11; m) CD178; n) p53; and, o) p2l. 10. The use of
any one of clainms 3, 4, 6, or 8, wherein said | ow oxygen condition is
about 5% oxygen. 11. The use of any one of clainms 3, 4, 6, or 8,
wherein said | ow oxygen condition is selected fromthe group
consisting of: a) less than about 20% oxygen; b) |ess than about 15%
oxygen; c¢) |less than about 10% oxygen; d) |ess than about 5% oxygen;

bet veon SATY BHHEChSCad U Rflq 1 REL RE APy RSl BXNAECE O

i ) bet waernsebioductide tcondforoxigeme, wherein said exposure further comprises exposure to
Noggin, 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,

ii) passaging cells in said adherent colony forming units at low cell seeding densities.

4, Use of a biological composition or compositions in the preparation of a medicament for
treating organ or tissue damage or disease, wherein said composition or compositions are
produced by an isolated population of bone marrow-derived self-renewing colony forming
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, wherein said cell population has undergone
at least about 30 population doublings, wherein lack of said multipotent differentiation capacity
comprises the inability of said CF-SC to deposit detectable levels of calcium following exposure
of said CF-SC to osteoinductive conditions in vitro, wherein said exposure further comprises
exposure to Noggin, 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,

ii) passaging cells in said adherent colony forming units at low cell seeding densities.

5. The use of claims 1 or 2, wherein the medicament is for preventing tissue damage or

repairing, treating, or promoting regeneration of damaged tissue.

6. The use of claims 3 or 4, wherein the medicament is for preventing tissue damage or

repairing, treating, or promoting regeneration of damaged tissue in an organ or tissue.

7. The use of claims 1 or 2, wherein the medicament is for treating or reducing

inflammation, immune, or autoimmune activity in a organ or tissue.

-90 -



12. The use of any one of clainms 3, 4, 6, or 8, wherein said |ow cell
seeding density is |less than about 200 cells/cnR2. 13. The use of any
one of clains 3, 4, 6, or 8, wherein said |low cell seeding density is
| ess than about 100 cells/cnR. 14. The use of any one of clains 3, 4,
6, or 8, wherein said |ow cell seeding density is |less than about 50
cells/cn2. 15. The use of any one of clainms 3, 4, 6, or 8, wherein
said low cell seeding density is |less than about 30 cells/cn2. 16. The
use of any one of clains 3, 4, 6, or 8, wherein said | ow cell seeding
density is selected fromthe group consisting of: a) |ess than about
2500 cel8l s/ citRg usy dfedsintshanorabhowthertd0Chec elelicimen?; is afod, trepding eos sredurang
about SQehGehd 8 GiBiund b HASLASG QL0 BN 0l oGfs@le™ 1 Lo 16, wherein
| ack of “sai nuPtlpo €n PTHerenttari on cépaci{y conprises the
inability of said CF-SC to differentiate into osteocytes. 18.The use
of claim 17, erein said freat t .conprises ex of said CF-SC
Co medi 8- confhf Rer] TBRen6pt FER T nSotohUeaen L B 35 SRPET @b aps o
consi st inftge fiblecélys WREBRIBLMABOGOIp Mnsiaspathat e; and, c) beta

gl ycer ophospha 19. The use of any one of clainms 1 to 16, wherein

| ack of saidghég 'potent differentiation capacity conprises the

inability ofc) 4jf{CF-SC to differentiate into chondrocytes.

d) CD166; and,
e) telomerase
and, wherein said CF-SC further do not express one or more molecules selected from the group

consisting of:

£y CDllc;

g) CD14;

h) CD33;

i) CD62P;

j) CDS0;

k) STRO-1;

1) HLA-Class-II;
m) CD178,

n) p53; and,

o) p21.

10. The use of any one of claims 3, 4, 6, or 8, wherein said low oxygen condition is about 5%

oxygen.

11. The use of any one of claims 3, 4, 6, or 8, wherein said low oxygen condition is selected
from the group consisting of:

a) less than about 20% oxygen;

b) less than about 15% oxygen;

¢) lessthan 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,
i)  between about 4 to 5% oxygen.

-9] -



20. The use of any one of clains 1 to 16, wherein |ack of said

mul ti potent differentiation capacity conprises the inability of said
CF-SCto differentiate into adi pocytes. 21. The use of any one of
claims 1 to 16, wherein said CF-SC have uni potent differentiation
capacity. 22. The use of any one of clains 1 to 2.1, wherein said
CF- SC have substantial capacity for self-renewal. 23. The use of any
of clains 1 to 22, wherein said CF-SC nmaintain an approxi mately
constant popul ati on doubling rate through multiple in vitro cel

doubl i : 4. Th f ; f clainms. 1 taq 23,. wh i i.d
CP- SC a2 nofl e s Ty EnS pLARTIT & SrfetPUPERSeIe o Ca RaEensiS 1 les

mesenchyha@l absttemoedlskesm®. mul ti potent adult progenitor cells (MAPGCs),
mul ti potent adult stemcells (MASCs), or fibroblasts. 25. The use of
any one of clains 1 to 24, wherein said bone marrow i s human bone

mar row. 1326. ThB@scistan9fon@byc1fint 0k, 6] RIMWhdretnGai@Tow BB k&b SRhGty is less
medi cament is used to treat or prevent neurol ogi cal danage, diséase
or di sorprarabogtA00ls/cqse of any one of clains 1 to 26, wherein said
cells are genetically nodified. 28. The use of claimto 27, wherein
said cells are genetically nodified by introduction of a reconbinant
nucl ei ¢ H4ci d TheMecef|aay onoof claims gaflosi o iBe hereipriddpyi gelh seeding density is less
phar mac et .¢ahdsy 2Fg&t able M XtUte of purified naturally occurring
or isolated reconbinant extracellular matrix or bl ood plasma proteins
and bone marrow derived self-renew ng colony-formng somatic cells
(CF- SO ,;sWherel n..Sai - Y. , rel I

CF- 50 are momtt hecdhlly ohe SFeriR, B, B8 sk aho IR e NG Doy gy s
CD90, HithenGbawS0teliian’B (beta) 2- M crogl obul i n, and wherein said CF-
SC do not express CD10, CD34, CD45or C0106, wherein said cel
popul ati on has undergone at | east about 30 popul ati on doubl i ngs,

wher ei n lback Toé vsapfanyudrtei gfodlants 3didf H6epeBi whireio rsaidalpacietl yseebnp iersag is
t he inabi%&gyfq% %gqugfhsg.to_deposit detectabl e | evel s of cal cium
follomﬁﬁa exp5%u}%‘6?1%§|%38ﬁpgc t o osteoi nductive conditions in
vitro, wherean lsaitdnekpoastoecefluemher conprises exposure to Noggi n.
30. A conposb} iles timeapdit $000xcls/phAamaceut i cal |y acceptable m xture of
purified natdy déssyhanabait 500elleem?.sol at ed reconbi nant extracel | ul ar
matri x or blood plasma proteins and a bi ol ogi cal conposition or
conposi tions produced by an isol ated popul ati on of bone

marrow der i vete §8) §f- ngn@vion @laaed Oy 16,06Rerélg 15K tshia m@lipdert GfeRiakiation
wherein said CF-SC have a_nornal karyotype, wnerein said CF-SC are

non- i NMSARAEHY SUEPTisGas Brbiliypf gaiderR: G Rfs4Rto ogiepyEes. cp90, HLA
Class-1 and [3 (beta) 2-M croglobulin, and wherein said CF SC do not
express CD10, CD34, CD45or CD106, wherein said cell popul ation has
under gorl&- at Theastof slssnd 7.30hesam s P BHERGOBPTiTey §XPAiRTe KB FHd CESE tgfmedia
sai d MulchiRat@he 8 bR cEMpbiRhis Ol GaPRGH the fg‘?&l’f%%hs?s%%o%he inabi lity of
said CF-SC to deposit detectable levels of calciumfollow ng exposure
of sai d CF-S® deyapghaspigaduct i ve conditions in vitro, wherein said
exposur e fur Phaseorbdgsirilses exposure to Noggin. 31. A conposition
conpri si ng ac)teér gheaceaphosphatey accept abl e mixture of purified
naturally occurring or isolated reconbinant extracellular matrix or

bl ood pl asma proteins and bone nmarrow derived sel f-renew ng

col ony- fl8r m e seneltany cpelok slainF1 SCY6, wheeeie ilavkodiisdid GRalGidoténa viffegentiation
nor mal [ . [ein.sai.d .Cks re..non-immortalized, wherein
R oA Sl e b AT o Wl
doubl i ngs, wherein lack of said nultipotent differentiation capacity
conprises the inability of said CF-SC to deposit detectable |evels of
cal cium foll owi ng exposure of said CF-SC to osteoinductive conditions
in vitro, wherein said exposure further conprises exposure to Noggi ns
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occurring or isolated reconbinant extracellular matrix or bl ood

pl asma proteins and a biol ogical conmposition or conpositions produced
by an isol ated popul ati on of bone marrow derived self-renew ng col ony
formng somatic cells (CF-SC), wherein said CF-SC have a nornal
karyotype, wherein said CFSC are non-immortalized, wherein said cel
popul ati on has undergone at |east about 30 popul ati on doubl i ngs,
wherein lack of said nultipotent differentiation capacity conprises
the inability of said CF-SC to deposit detectable |evels of cal cium
foll owi ng exposure of said CF-SC to osteoi nductive conditions in

vitro, whezi nThdid of X064 claidist NOI16CORGIN REBoE%RAGTIHIRthOdifNGE ibibn

and wherein_said CE-SC are..obtai rom_bone pmarrow by steps
conpri si ng™F a"‘ﬁ? “IEE Sgleil%glllgo#ém%égﬁéw dg%qr‘fngatﬁﬁfféfl’l’acyfe W oxygen
condition such that said bone marrow cells when allowed to adhere to

a t I'ssue ¢ l-t ur ¢ sk gﬂnggneswcfa & Brlg,d%%re inasdiﬂiﬁ:?s%{hagg ln?”oYen{&ffc%n?xgion
units; and, i) passaging cells In sal d adner ent -col ny 1 of m ng
units at |¥wceerl| seeding densities. 33. The conposition of any one
of claims 29 to 32, wherein said extracellular matri x or bl ood plasna
proteins conprise one or nore full-length or alternatively processed
i sof or ms, 79r ot &8 e PLanp oagpheiries 1 E?rzls\’:igﬁ!if‘r‘l’? said GF-SEriave sehsisntial edpacdty &t
fromthe geBumesfninsi sting of: a) collagen; b) elastin; c)
fibronectin; d) lamnin; e) entactin (nidogen); f) hyaluronic acid;

g) polyglycolic acid (PGA) h) fibrinogen (Factor 1); i) fibrin; j)

pr ot hr onbi43. ( Faleg wee dflany of klainisht o2, nwhelejrasuid CRSCardittsin ar)apgibasately
fact or Co- : VI : 1) .n) . .Pr in.C 0) Protein S; p)
protein z;‘f"g‘)%gé"S?'fé?"%d ‘-?Drhg 1gtﬁae 5‘%8{%?&2 f"r’? ?EE)]I%? %r]’?gs'r) heparin
cofactor 1l; s) Factor V (proaccelerin, labile factor); t)

Fact or - W ;24 The use of any one of claims 1 to 23, 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.

23.  The use of any one of claims 1 to 24, wherein said bone marrow is human bone marrow,

26.  The use of any one of claims 1 to 25, wherein said medicament is used to treat or prevent

neurological damage, disease or disorder,
27.  Theuse of any one of claims 1 to 26, wherein said cells are genetically modified.

28.  The use of claim to 27, wherein said cells are genetically modified by introduction of a

recombinant nucleic acid molecule.

29. A composition comprising a pharmacentically acceptable mixtire 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-8C are non-immortalized, wherein said CF-SC express
CD44, CD49, CD90, HLA Class-1 and B (beta) 2-Microglobulin, and wherein said CF-
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u) Factor-VIlIl; v) Factor-1X;, w) Factor-X; x) Factor-Xl; vy)
Factor-XlI; z) Factor-XI11; aa) von WIlIlebrand factor; ab) _
prekal l'i krein; ac) high nDIecuIar wei ght ki ni nogen; ad) plasm nogen;
ae) plasmn; at) tissue-plasm nogen activator; ag) uroldnase; ah)
pl asm nogen activator inhibitor-1; and, ai) pI asm nogen activator
inhibitor-2. 34. The conposition of any one of clains 29 to 33,
further conprising purified naturally occurring or isolated .
reconbi nant cytoki nes or chenol dnes. 35. The conposition of claim 29
to 30, wherein said CF-SC further express one or nore nol ecul es
sel ect ed fPone nbteexpressUGP00BBP4E A4 of 1 ayr QDY wigyeirED¢ellqopulifibd Bys d)

CD 166; anghdeganet & @éi@;r %ﬁt %ﬂdpopm% Qx.*bﬁf?tls reﬁclacf(”&fhga']d qm?ulﬂ;)% ent: .
express one OI’ nore nol ecul €S sel ecte rom t group consit s
0 CD1 Ic; taﬁfer@g@;pn capacity comprises the inability of said CF- SC to deposu detectable leve]s of

calcium following exposure of said CF-SC to ostecinductive conditions in vitre, wherein said

exposure further comprises exposure to Noggin,

30. A composition comprising a pharmaceutically acceptable mixture of purified naturally
occurnng 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 CE-SC have a normal karyotype,
wherein said CF.SC are non-immortalized, wherein said CF-SC express CD44, CD49c,
CD%0, HLA Class-1 and § (beta) 2-Microglobulin, and wherein said CF-SC do not express
CD10, CD34, CD45 or CD106, wherein said cell population has undergone at least
about 30 population doublings, wherein lack of said multipoient differentiation capacity
comprises the inability of said CF-SC to deposit detectable levels of calcium following exposure
of said CF-SC to ostecinductive conditions ir vitro, wherein said exposure further comprises

exposure to Noggin,

31, 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-8C), wherein said CF-SC have
a normal karyotype, wherein said CF-SC are non-immortalized, wherein said cell population has
undergone at least about 30 population doublings, wherein lack of said multipotent
differentiation capacity comprises the inability of said CF-SC to deposit detectable levels of
calcium following exposure of said CF-SC to ostecinductive conditions in vitro, wherein said
exposure further comprises exposure to Noggin, and wherein said CP-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,

ii} passaging cells in said adherent colony forming units at low cell seeding densities.
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h) CD33; i) CD62P; j) CD80; k) STRO-1; 1) HLA-Class-11; m CD178; n)
p53; and, o) p21l. oxygen. 37.The conposition of claim31 or 32,
wherein said | ow oxygen condition is selected fromthe group
consisting of: a) less than about 20% oxygen; b) |ess than about 15%
oxygen; c¢) less than about 10% oxygen; d) |ess than about 5% oxygen;
e) between about 1 to 10% oxygen; O between about 2 to 7% oxygen; @)
bet ween about 3 to 6% oxygen; h) between about 4 to 6% oxygen; and,

i) between about 4 to 5% oxygen. 38. The conposition of claim31 or

32, wherein said |low cell seeding density is |ess than about 200

cel | s/ cri2. 39 Theposinpesinpiitre »phamatantiGllygccepblavnixtwt of gaiified mmrally

cel | Se%@kd}ﬁnéjgﬂ%l&t& l'e%angiﬁ%tteMeﬁH&%at%)Q gr glgéac{ ﬁé&ﬁgzproteins 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, wherein said cell population has undergone at least
about 30 population doublings, wherein lack of said multipotent differentiation capacity
comprises the inability of said CF-SC to deposit detectable levels of calcium following exposure
of said CF-SC to osteoinductive conditions in vitro, wherein said exposure further comprises
exposure to Noggin, 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,

ii) passaging cells in said adherent colony forming units at low cell seeding densities.

33.  The composition of any one of claims 29 to 32, wherein said extracellular matrix or blood
plasma proteins comprise one or more full-length or altemnatively processed isoforms, proteolytic
fragments, or subunits of molecules selected from the group consisting of:

a) collagen;

b) elastin;

¢) fibronectin;

d) laminin;

e) entactin (nidogen);

f}  hyaluronic acid;

g)  polyglycolic acid (PGA)

h)  fibrinogen (Factor I);

1)  fibrin;

1) prothrombin (Factor II);

k) thrombin;

1)  anti-thrombin;

m) Tissue factor Co-factor of VIIa (Factor III);
n) Protein C;

o) Protein S;

p) protein Z;

q) Protein Z-related protease inhibitor;
r)  heparin cofactor II;
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40. The conposition of claim31 or 32, wherein said | ow cell seeding
density is | ess than about 50 cells/cn2. 41. The conposition of claim
31 or 32, wherein said |low cell seeding density is |less than about 30
cells/cnR2. 42. The conposition of claim31l or 32, wherein said | ow
cell seeding density is selected fromthe group consisting of: a)

| ess than about 2500 cells/cnR; b) |ess than about 1000 cells/cn®;
and, c¢) l|less than about 500 cells/cn®. 43. The conposition of any
one of clai ms) 29%:dcRr 42 ro\ﬁ&@reghr]a&wfgctgf SC have uni pot ent
differentiat |t)on p‘@ggﬁmlf 44. The conposition of any one of clains
29 to 43, mhg;elphcﬁ,aijCF SC have substantial capacity for

sel f-renewal vy 4Bcflpg, conposition of any of clainms 29 to 44, wherein
said CF-SC nm)ntladcfbrgn approxi mately constant popul ation doubling
rate through yullﬁdcgggp nvitro cell doublings. 46. The conposition
of any one o C'ﬁa‘cﬁx%lg to 45, wherein said CFSC are not enbryonic
stem cel |l s, rralfaggpbﬁﬁj c stemcells, nesenchymal stemcells,

mul ti pot ent §5U|$on%‘?lg +&ﬁgtmcel S (I\/APCS) mul ti potent adult stem
Eﬁ 47. The conposition of any one of

cell's (MASCs),, rg‘%?l )
claims 29 to ne marrow i s human bone marrow. 48.
The conposi tlg Q Oféﬁar%oﬁ‘% Q‘ﬁ]m%ﬁsn 29 to 47, wherein said

medi canent i S uqu?jmtl Peat neurol ogi cal damage di sease or disorder.
49. The corrpoal tR o0 any one. o claims 29 to 48, wherein said cells
psIynogen ac 1vat0r

are geneticaf LY hfgkmase

ah) plasminogen activator inhibitor-1; and,
ai) plasminogen activator inhibitor-2.

34, The composition of any one of claims 29 to 33, further comprising purified naturally

occurring or isolated recombinant cytokines or chemokines.

35.  The composition of claim 29 to 30, 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,
e) telomerase

and, wherein said CF-SC further do not express one or more molecules selected from the group
consisting of:

) CDl1lc;

g) CD14,

h) CD33;

1) CD62P:

1) CD80;

k) STRO-1;

1) HLA-Class-II;
m} CD178;

n) p53; and,

0) p21.
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50. The conposition of claim49, wherein said cells are genetically
nodi fied by introduction of a reconbinant nucleic acid nolecule. 51.
The conposition of any one of clains 29 to 50, wherein said
pharmaceutically acceptable m xture forms a sem -solidified or
solidified matrix. 52. The conposition of any one of clains 29 to
51, wherein the conposition is in the formof a liquid. 53.The
conposition of any one of clainms 29 to 52, wherein the conposition
forms agem Tne Qb]hﬁésitio%cl)f@ialﬁoi i g @2 e&'hé?@ﬁ Ihi - 10\5%}(}&@1 éb%@ltlgﬁ is about 5%
conposi tion of any one of claims 1 to 53, wherein 5aid
bi ol ogi ¢&F8%¥onpositi on or conpositions pr oduced by said CF SC are
used to inhibit or reduce one or nore biological effects selected
fromthe group consisting of: a) adverse i mune responses; b)
fibrosi $7-¢c) Tg@l?@mgéitiph@ glein &hovdd, iw’flgreird9aifblog’a¢xya¢n tandisige is ssiskhiedif@m
and, e) g& rhug&ggll&mqﬁg The use or conposition of claimb54, wherein
said adverse 1 mmune responses are selected fromthe group consisting
of : a) aut oi Amiese thaespange% oxpdeni nf | ammati on; c¢) i nmune cel |
proliferatioh) lebp thamabowe 15%lokygot i vation; e) inmune cell
degranul at i on} lesacthanfabout 1¢®lokygeedi at ed i rmune responses.

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,

i) between about 4 to 5% oxygen.

38. The composition of claim 31 or 32, wherein said low cell seeding density is less than

about 200 cells/cm?.

39.  The composition of claim 31 or 32, wherein said low cell seeding density is less than

about 100 cells/cm?.

40.  The composition of claim 31 or 32, wherein said low cell seeding density is less than

about 50 cells/cm?.

41.  The composition of claim 31 or 32, wherein said low cell seeding density is less than

about 30 cells/cm?.

42.  The composition of claim 31 or 32, wherein said low cell seeding density is selected from
the group consisting of:

a) less than about 2500 cells/cm?;
b) less than about 1000 cells/cm?; and,
c) less than about 500 cells/cm?.
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43.  The composition of any one of claims 29 to 42, wherein said CF-SC have unipotent

differentiation capacity.

44,  The composition of any one of claims 29 to 43, wherein said CF-SC have substantial

capacity for self-renewal.

45.  The composition of any of claims 29 to 44, wherein said CF-SC maintain an

approximately constant population doubling rate through multiple in vitro cell doublings.
46. The composition of any one of claims 29 to 45, 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,

47, The composition of any one of claims 29 to 46, wherein said bone marrow is human bone

marrow,

48. The composition of any one of claims 29 to 47, wherein said medicament is used to treat

neurological damage, disease or disorder.

49, The composition of any one of claims 29 to 48, wherein said cells are genetically

modified.

50.  The composition of claim 49, wherein said cells are genetically modified by introduction

of a recombinant nucleic acid molecule.

51.  The composition of any one of claims 29 to 50, wherein said pharmaceutically acceptable

mixture forms a semi-solidified or solidified matrix.

52.  The composition of any one of claims 29 to 51, wherein the composition is in the form of

a liquid.
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53.  The composition of any one of claims 29 to 52, wherein the composition forms a semi-

solidified or solidified matrix.

54, The use or composition of any one of claims 1 to 53, wherein said CF-SC, or biological
composition or compositions produced by said CF-8C, are used to inhibit or reduce one or more
biological effects selected from the group consisting of:

a) adverse immune responses;
b} fibrosis;

¢) adverse tissue remodeling;

d) organ or tissue ischemia; and,
e) cell death.

55.  The use or composition of claim 54, wherein said adverse immune responses are selected
from the group consisting of:

a) autoimmune responses;

b) inflammation;

¢) immune cell proliferation;

d) immune cell activation;

e} immune cell degranulation; and,

f) T-cell mediated immune responses.
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