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USE OF HUVAN CORD BLOOD- DERI VED PLURI POTENT CELLS FOR
THETREATMENT OF DI SEASE Background of the Invention

woheospee®ant i nvention relates to the treat nenPCo0fUS2004/042743

di sease using pluripotent cells. A nunber of types of
manmmal i an pluripotent cells have been characterized.
For exanpl e, enbryonic stemcells, enbryonic germ
cells, or adult stemcells are known. Caplan et al.
(U.S. Patent No. 5,486, 359) describe human nmesenchyma

st em& I 01530
serve %@ prolggﬁﬁ g%?or mesenchyrm ce Iml neagéergENT

These hVSCegy S FOR THETRPATMENTORIHSKHASE
nonocl onal anti bodies that bind to cell surface

mar kers. According to Caplan et al., honmpbgeneous hMSC
conpositions are obtai ned b the ositjve selection of
adherent marrow or Bggkget nyentioB of narkers

3,8? ]9 glr egrée%m%%t%gérté E%Lbenifngg oﬁ% tﬁeI eﬁ%f ﬁh@{aasg using
gﬁﬁlﬁﬁﬁ Syiediscel I popul ations display epl topic
a

acteristics associated with nesenchymal stem
cel | s, Amavieberhd tapid oft matmmalagepleripdient celtuhdverteeen
wi thout differentiating, and have the ability to
dhimetesirei afer eRemplp eIty enigsien @ﬁl}mmbryna@wgmeﬂs or

Bt s B6TS P WA 6 riBh o B Parbhi o0 b0 describe
gﬁﬁ{a%‘é(&géren@ﬁ Et%?ﬂ cé’lf‘% @Mé@ hv%ﬂﬁ?n%m] thE ¥ &Pow that

ar e su sequent i SO ical cord

bévedths (PebBanitdis dokimevenchlheil oell I11‘1/1€agcﬁ;u rkeesothMSCs are
hemat opoi eti c progenitor stemcells. Conventi onal

idartifiegutbsorfghr the hise of i esrclanl entibisBes that bask th esll shgface
use. of a need] e or c nnul which is u th the aid
marber&viAw ingtgi GARIER & - QOnFBPES ﬁ@fg&“ compositions are

ST SRS B 0088 a0 oo
%ﬁi&éns%@éacla%aavﬂﬁ etther l%méﬁ@PBﬂéh@ ck dtlfbtentiptedced in
the unmbilical vein and the placenta is gently nassaged
heesahchymaldredisniTige isolatbdomesshchynmal télé populations display
epitopic characteristics associated with mesenchymal stem cells, have the
ability to regenerate in culture without differentiating, and have the ability to
differentiate into specific mesenchymal lineages when either induced in vitro or
placed in vivo at the site of damaged tissue. The method requires harvesting of
marrow or periosteal cells from a donor, from which the MSCs are
subsequently isolated.

Umbilical cord blood (UCB) is a known alternative source of
hematopoietic progenitor stem cells. Conventional techniques for the

collection of UCB are based on the use of a needle or cannula, which is used

with the aid of gravity to drain cord blood from (i.e., exsanguinate) the placenta
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pl acenta. The cells so obtained can either be used
directly or preserved. For exanple, stemcells from

woanwd/oebwed are routinely cryopreserved for useCTmS2004/042743

hemat opoi eti c reconstitution, a w dely used
t herapeutic procedure used in bone marrow and ot her

r(e¢eaalec| Andensam, éhSaPatgn’ngséém 391, argbilesseber ah, UlS. Ratent
654583557 1 e becde Sapanmyia Seitudlly pabLinRegyntieal vein
et e oLt is SRR Befadt (418 Th BRin e gor ?%{’&ﬁ% ok Bfe

198hta325) descri be fet al pI uripotent cells, including
brobl ast-1i ke cells and chondrocyte-progenitors,
obt ai n&He tebss nbiadinedhdanceitter be qsbddam‘éy or @scscr‘md For
unbi lical cord blood. The fetal str cells s
sremmacstenrels fipse gordb lﬁpé@éﬁ En Béﬁ@fqpéﬁs%Yff‘gfﬁélusérln

artilagi hous ti on | ose -
gt oA RE R AU A ENSE g PPy B oon
r I
JERGUAGHTLE KB b ORgh R £, Mho B 21201k
rre@es 064 68¢ aad|Beyserd by ULS . Satest Igoosyio2 5580l ture | n
accordance wth the disclosed nmethods. Methods are

known Eoices bieals|indsgéntioemnfsdogi b99ahth-424 MQ daswibe a
DAEBRAELl ek et L om 60 S oot KR (1S puen
gﬂ? }’\533222 2252 \é: ; hfg{}‘ijg rfpfo%ﬁt' c%#l@ dm‘cﬁidlﬁ% EBrdB18st-like cells

a surtface ant

rayel0HoIndest Yy d;%nl@ﬂob’s” iopetifed froed hmbiliel 2ofd ofplacthdaIissue
Pat ent Nos. 567 and 6, 338, 942) provide

altdlrnbﬂmall lcc»rdthio?kt Tbe f@t% malzmaﬂgceﬂksrsom‘téaimleé cah ﬂD@dJ.SGd to

|
5?%%%%@‘: %&ng?%? Frhggal it ne ey SYAUEbIGR 6 oBer
D5EBRET T Ph885E: St UG AL SrEENS IRl v

fdﬂdeﬂ%ﬁa%aﬁ%m fiDDbldAes §&ivel firbml ahﬁat%rcﬁl%r RABE UL who is

a selection element wwth affinity for a
ﬂa‘edab esoriethepellslaadioptisedesqabiva incuimkent acelrdacefwith the
the predeterm ned target population fromother cells

idisqlpgedymsthadsmedi um

Methods are known for the clonogenic expansion and selection of

pluripotent cells derived from cord blood. Kraus ef al. (U.S. Patent No.
5,674,750) describe a system for growing relatively undifferentiated cells on
the surface of beads that bear a surface antigen recognized by the pluripotent
cell. Kraus ef al. (U.S. Patent Nos. 5,925,567 and 6,338,942) provide
additional methods for selecting for predetermined target cell populations of
pluripotent cells. In one example, a starting sample of cells from cord blood or
peripheral blood are introduced into a growth medium, causing cells of the

target cell population to divide, followed by contacting the cells in the growth
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Met hods exist for the isolation, preservation,
propagation, differentiation, and sel ection of

wohosioessant cells derived fromunbilical cordrormwsenoans2743

pl acental bl ood; these cells can be used in a variety
of therapeutic methods for the treatment of disease.
merdmnywmﬂl a Meqtmxeﬁ@n@ﬁt Wﬁthaﬁfﬁmt¥t 03 p&detemﬁ@ed population

ta'ggﬂfeeat %@r@% nEd R gt Bt PR cetls in

E%ng&?%§ re ‘?H In Br. J. Hae”‘at‘)'ogy 109: 235-42,

a vascular a nuscle, a hepatic, a

pancr eRidtRodsOéxist ifdﬁ?‘ﬂlﬁ@isowtﬁﬁap&sbﬂ@tlonﬁpﬂo@ﬁgétléme step
of admi nistering to a patient a pluripotent cell

dhffermxﬂlatmnmrldjmqmtmlbof plusipoteot delly dertvedpfranewméilical cord
/or bl ood sanple f om a, newbor.n,
gv&w? bp PW@ gkpqdh@eﬁs ellncan 5.1165%%&1 ZRiptygp! thegapeutio

n he pluripotent cell
&%M@%i %ﬁé‘%aépé‘%gﬁ‘g 3, CD9, CD49e, CD54, and
CDO0 antigen markers; does not express CD14, CD31,
CD34, CD45, CD49d, and CD106 antigen markers; and is
capabl e of differ entSmhhmyidﬂtherIBsmmWnal
pl uri potent cells, hematopoietic pluripatent cells,

neur an gfitst |apmcé,rihee@v¢r§10noﬁea%ﬁ% &1sp QI pémmcptﬁm eslls, such as

ittt dih ek om I CH T fbey b T%'ﬁ% oeﬁragam Br.J

| g z%?o,%{; useg\sl %i 9 @0OYY eé’cf @As@?ﬁl a‘MéPﬁﬁc a

can t or exanple ac 2
FaneeRtichbre deies dleasd that helidsitee Btepldf a@li’mhm‘frmg toa
enbodi ment, the nethod further includes inducin

patigehy pbmndtentmalﬂr alqmteeirﬁromehumamumbpimé §oai]blood placental

pr efer abl y r.essi

dot hel j al cell p
Tl ran.dé%@ﬁ oﬁaagp £ bR e HEh: aﬁﬁam%?ﬁl?%m}w patient a

é)rrxg% %} of e i&g{lrlgﬁe%?e gx?ﬁ&%lrncgll éﬁﬁé F&l 8?}&1%'5%@ SH2,

i oreHadOD1RS U39, @D e, @ESLPVMQDE%%hh Eﬂ nhdiRers; does not
patient. Inanother enbodiment,” the pluri pot ent cells,

@IXpt‘é’BSI@DM ogbdy, Card, Gﬂﬁlﬁ;éﬂ)#@d cinflf@D&a6 iaatigen MankarS' and
cel | %pe t hat can be used for, wound or vessel repair
ds cepalile g6 dufercatiging e neescaelmapelluripatgat cells, hematopoietic

pluripotent cells, neural pluripotent cells, or endothelial pluripotent cells. In

one embodiment, the method includes organ regeneration. In another
embodiment, the method includes the in vitro growth of blood vessels, which
can then be used, for example, for the replacement of damaged blood vessels in
the patient.

In another embodiment, the method further includes inducing a progeny
of the pluripotent cell to express an endothelial cell marker, preferably
expressing a marker recognized by the P1H12 monoclonal antibody; a liver cell
marker; a pancreatic cell marker; a cardiac or smooth muscle cell marker; or a

nerve cell marker before administration of the progeny cell to the patient. In
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I n anot her aspect, the invention features a nmethod of
identifying an agent that is capable of inducing

wdi2bds@mes308i at i on of an isol ated pluri potent cePCT/USE®4/042743

met hod i nvol ves contacting the pluripotent cell, which
Is characterized by the expression of SH2, SH3, SH4,
ebbtherepmdicpagehe phaipoteric-elipoer thatringegenysrde indiced to

. of . [ f CD14, 4, CDH45, CD49d, d
HRGE ol 2. ol tyRe 453 88 b SRt ot BPRBNEY VBSPeL hped or o
%g%%%%@%g ndef (g.r aﬁ%‘% qir;s[lrger expression of the

ed pluripo elative to a pluripotent
cel | fahoths dipbctC oY iae¢bREonFdaureha 1ﬁ@t§bd;@ﬁ€iﬂéntiftying an agent
wherein a change in marker expression indicates fhat
tthet iseapablgerftindndug eiffelichfietiemof an isphatofl plingpotent cell. The
pluripaotent cell. The nethod further conprises .
deeibogdiinyalyehsentastng tee plasipoteyé sellpwoirbiis shereterized by the

SBEREH AP P, S 414 ROBFOLCBELE i, B cooo
%ﬁi?ﬁg ;cl‘f@%se%é ke E:xp&-s?il@ﬁ dreD X, (E?@@} QDS Er$19d, and

or a nerve ce mar ker , detecting theé

Ce366 @ﬁtigéﬁs} Reitlon teRagempidtovsed by thd detettior b€a change in
desired cell type. In another aspect, the invention
froatkgr expressiondthe epnipeisd dimpotanpesliiralative tof putipetent cell

SRl NS0l Sahon ol o2 B, S cecion

RGBS s LB Rt R SR D ip AL The
(A thed vt oMbyt eP@dtehine® WhelRK e tbst 4 Mt Wibhlotdsahe

cord bl ood and capable of ditfferentiating rnto

ndi Sferarttiaten qf] the ippoimrenteell isfo freendapeliatded] marker, a liver cell
pluripotent cells,_neural pluyipotent cells, or

dnadiene) PICTRtiG pelbimankerea cpetiaq oy staapth pselecgll marker, or

pl uri ent.cells.of ste a) in acsmedi um containin .
st B0 Bt EE pacilorfisdBe bitsebPe R SRE oL BGR Bt ecific o
F%FQ%%&PB&:IW uripotent cells; and (c) isolating the
pluripotent cells fromthe culture, wherein greater

t han aMPhothersaipdct, siad iatveatign Gatpet amhethellfer prelucing a
positive for SH2, SH3, CD49e

SH4, CDI 3, CD29 CD54,

0P oipalbsr charagierizaskfay theeexoessom af SBR35H 308k, CD13,
CaTREDCTEA G B L A L
expression of CD14, CD34, CD45, CD49d, and CD106 antigen markers that
includes the steps of (a) providing pluripotent cells derived from umbilical cord
blood and capable of differentiating into mesenchymal pluripotent cells,
hematopoietic pluripotent cells, neural pluripotent cells, or endothelial
pluripotent cells; (b) culturing the pluripotent cells of step (a) in a medium
containing dexamethasone for a time sufficient to expand the population of
pluripotent cells; and (c) isolating the pluripotent cells from the culture,
wherein greater than 20% of said isolated pluripotent cells are positive for SH2,
SH3, SH4, CD13, CD29, CD49¢, CD54, and CD90 markers, and negative for
CD14, CD34, CD45, CD49d, and CD106 markers.
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pluripotent cells that are positive for SH2, SH3, SH4,
CD 3, CD29, CD49e, CD54, and CD90 narkers and

waeystoessw3f or CD14, CD34, CD45, CD49d, and CD186T/US2004/042743

mar kers, and a pharmaceutically acceptable carrier. In
anot her aspect, the invention features a pluripotent
pr ogdiyanedhar aspeeti Red v ewian Hatyras gicompasHIaxCmpEsIng

L0 BTSSR 9, B,
?gl?aﬁ'eﬁﬁf 1:1{)@0“ RS dnd HEBtve S oD %34,?(2?4%%, and

ers. I'n an enbodi ment®of this aspect,

taN66 aidrkersphnd e phatahtetiznllaceesthblefcapri@onposi ti on
that al so includes a pharmaceutically acceptabl e

car r i laranoterasdspeets fecinyention fratuney emptlitopotentprogeny cell
pharmaceutical |y acceptabl e carrier .can be saline
(ptaingd ipun Safei) Vi ARV BANSoRREEPR of ArplaRBp iR} ol

S ot ' td u
FRBR N T LE. GRS TIPTS5k 9R0 g0 marirs
tahAnsdalifB doPCOANCIRY, ICTHSS, | ¥Bd9d! SHH @D106RAAGRREs. In an
cel I's-obtained from UCB that are positive for SH2,

Siidhodshient GDilEs aGhd, thE€Bkasformdirogeay GibCambe pertof a

and negative for CD14, CD34, CD45, CD49d, and CD106
wenprasttion thajalserinelvden p pharpacaartically seeepieble sagasie Igfall

i nt eres e.0.,..a therapeutic pratein ch_as a .
GBRHR Of 445 sV ebiSne e BT SRR SefenlE faflasm e satine,
t [ ' ﬁﬁ&d.ge nigtigod for providi

r?a |11e%‘t1®\£/i\ﬂ%%m’agt e aebéﬂ?l C p;ra'otei n tﬁa?V= nlclngdZS

adm ninsdrRithéiGspect; tie pathitot faatireaashethod be%@ﬁe éirapy that
cell derived frompluripotent cells obtained from UCB

tiheludes edpasistering tbor pasient a SiaBsfosamd @obESy GBipderived from
GBaipo e TR AT R TS50, 7 S,
P LE L R e el R R o 14

t(tngsmr@g?@ CT49E 2AIRTOEG6 Matbds amewhichaht Yréddugcddlv e

anount he thérapeutic protein in the patient. By a
"expuesaks g @ehd of sntemah(e.g, adherapete: proteia, subsasra growth factor
o mattix molecufe)

In another aspect, the invention features a method for providing a patient
with a therapeutic protein that includes administering to the patient a
transformed progeny cell derived from pluripotent cells obtained from UCB
that are positive for SH2, SH3, SH4, CD13, CD29, CD49e¢, CD54, and CD90
markers and negative for CD14, CD34, CD45, CD49d, and CD106 markers, in
which the progeny cells have been transformed with a DNA molecule encoding
the therapeutic protein, such that the progeny cells express a therapeutically
effective amount of the therapeutic protein in the patient.

By a “neural cell” is meant a neuron (e.g., a sensory neuron, a motor

neuron, or an interneuron) or a support cell of the central or peripheral nervous

sysfem. Examples of neurons include pyramidal cells, Betz cells, stellate cells,
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neuron, or an interneuron) or a support cell of the
central or peripheral nervous system Exanples of

waewsmassod ncl ude pyram dal cells, Betz cells, BCelUSai08/042743

cells, horizontal cells, granule cells, Purkinje cells,
spi nal notor neurons, and ganglion cells. Exanples of

shppremitaledells, graoulaiec]ty, Pa}‘lﬂni@l qedls, ming]d@j@mm@grqnw, and

T CITC TN T T
. i > | B "

s h oo 3R RhtbiclecHR AlACARA cefls YnisolFRbbals, |

line Bhe Bhasse B0 iy ARAnYLSlERbE], 30bolh,Coriaesianicelln
and play a key role in the devel opnent of organs, such

as t hBylr 4asculeaell’’ id ineant, arpantotiedm] celindgndogiplieénglls line
stomach, intestines, and_kidneys. By "unbilical card

Hihs ddoed pnd Lymph Jiegsads andarcapnesent ippnd plate keyrolsighe

S eniEp e ebaE DR Al A Bk D e Scen
ggpﬁlgghggquﬁﬁés i ﬁggsql"to be a rich source of cord

stem ce pl uripotent cell,” which can

be usBg ‘fumilsilichiacgdaddyd celds st oo ktlldiaer fiplactetal blood
ability to give rise to two or nore cell types of an
oeadsiiiveermeanrtbe bbandsthat remaing ik the'ungbiligaleend-and plapgnta

WRtine b B8 9nS Bt e RS b N SR 202
S&Hr'&%?i)?%}&’célﬁw percentage of cells of an undesired
ce

ype, such that one can achieve a desired | evel
of puBifiseahicell” ot “phriftrsiticell, cwhicht danebd tised iterchangeably,
popul afi on of cells conprising both desired and
uisdeeantedcalbhaving ples abjity & giveirtesg tbdwoomlthers ¢ell types of an
popul ation of cells that have the marker. A marker can
bergdnspt-ayed on, for exanple, 30% 35% 40% 45% 50%

5
55% Q0% .65% . 70% 75% %_ . % 259 0
more oAU in el o Sestet eIk Rba R 1A S0 B o,
f QWEIGi B higf Yerdatag APl BVHothS AkiretPl] B4 addPbund on a
10% 5% 1% or fewer of an undesired cell e. A
dagdticeatiselolv patpentage n€galls vEad andesired dell type, such that one can

S;crlfig\?eea-l %éspirrgc? fe%gl (r)r? }roll;reigicgcrion of the desired cell type from a population
of cells comprising both desired and undesired cell types by selecting for cells
in the population of cells that have the marker. A marker can be displayed on,
for example, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, 99% or more of the desired cell type, and can be displayed on
fewer than 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 5%, 1% or
fewer of an undesired cell type.

A desired cell type is negative for a cell surface-expressed marker or
lacks expression of the marker if fewer than 50 marker molecules per cell are
present on the cell surface of the desired cell type. Techniques for detecting

cell surface-expressed marker molecules are well known in the art and include,

e.g., flow cytometry. One skilled in the art can also use enzymatic
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| acks expression of the marker if fewer than 50 marker
nol ecul es per cell are present on the cell surface of

woheostesiosed cell type. Techni ques for detecti RQTASRI04/042743

surface-expressed marker nol ecules are well known in
the art and include, e.g., flow cytonetr One skilled
mmplhtécearcm staining mlmweemym@mctmp with Bawi @iometry to

aL nin echni qu n con ti ith.flow c
e e R R AT SIS e PRGeR 6! & P g e and

Of lg él:i@[ rfgqeé%tg%éﬁ %éééletgle %@ﬁ‘k&e}n:gfec{tﬂ@ seg,r EgtK@ﬂQﬂ S5ont Wiosci.

77:63R:4432030025 Mﬁl@k an, A‘ﬁzeﬁlU cm%q?azﬂol @16*429913561%01 and
116:429-436, 20 and Zola et al, J. |nmunol. Met hods’

13Ha 2441, 255[7;1;&99@1) M&jodnE3f: 247&5§e&9@0) is meant a

di sease or disorder_that affects or |n&

cent rRBY “sputsd digsaey als A0S @ulisenss OB AISO ﬁgﬁ@%ﬁ?@ms or involves
U6 P SRS oA Sl Fr 30 Ry Peiscuss nctude

%ﬁﬂHth@Et RnftnB8 @HEDS, AMoular dementia, cerebrovascular injury, Alzheimer’s
neur of | bromat osi s, Hunti ngton' s

dlmasmmum@pmm¢taslerfamtmgtoeraﬁmse ruiyofrppldc lateral sclerosis,

GREpP B Trer St S B PR a el s TAoPybtiseisy of i doveloping

Q@H&ds Q9ites, pAthblogicaof 1he aBRisRIOUS ¥§dt@n) andinehubiad ¥/Fh head
e.g., head trauma. O her exanples of neural diseases

draamteh d9ther leaamgl dscefincuirglsliseases atertboss that affget tisswes of the
optic

56, Frindfc siie SHRCEA YR BB6 FENPLHeHE: B R EnRpger. In
S N N e

urys; chem a, a deve
Qh§é%{s€ ex traﬂnﬁt'ﬂ%Qhﬁﬁy éiﬁ&ﬁ@td)ﬁ@ ivjuby, aschedtial HHBVlopmental

di sease of the spinal cord, or a erryel i nat i ng

dliswmdss.a @gotdensitfeetiog yease "ani ipjuryantdigeade of dsespminal cord, or a

d| sorder that affects or involves the nuscul ature,
egnye@e'flﬁlal»g iseagfpot h, or skel etal muscles. Exanpl es

of cle di ses. kncl ude neur onusc r is

c o B Eule R ey SE R B A SRl AR et or
n%lrv‘éﬁ’ 4 %ﬁulaﬁﬁ% ke gméﬁﬁﬂh@ rsn?dfcfth r &pélééle(tﬁ'\{lﬁhscles Examples

gi rdl e muscul af dystrophy, and congeni tal nuscul ar

dgfahusrﬂh yliseaswgletudeaieumnp@mﬂyr diseabeny.gstrhestudar dystrophy

gravi s, cardi onyopat hy ., heart disease, aortic

a(ﬂ @:II 199¢he¢umrrfuaﬁulalsdygtrgelas&)m,alﬁ@nlﬁtmuscml\@rﬁyatmphy (BMD),

egslgch\e/ ?nuggl?lrt }fls%rloiofl , and I'(]:cen?grerlltal muscular dystrophy), congenital

myopathy, and myasthenia gravis, cardiomyopathy, e.g., heart disease, aortic
aneurysm (Marfan’s disease), cardiac ischemia, congestive heart failure, heart
valve disease, and arrhythmia, and metabolic muscle diseases.

By “vascular disease” is meant a disease or disorder that affects or
involves the vasculature. Examples of vascular disease include peripheral
vascular disease, peripheral arterial disease, venous disease (e.g., deep vein
thrombosis), ischemia, cardiovascular disease, tissue organ engraftment
rejection, or sequelae of ischemic reperfusion injury. In still another

embodiment, the peripheral vascular disease is atherosclerosis,

7
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val ve di sease, and arrhythm a, and netabolic nuscle
di seases. By "vascul ar disease"” is neant a di sease or

wdizesrodsan3t hat affects or i nvol ves the vascul aPaTaiS2004/042743

Exanpl es of vascul ar di sease include periphera
vascul ar di sease, peripheral arterial disease, venous
dhsembeerpibolic disteen ordiuergér’ o iisoases(thrangkdsagiisis obliterans). In
cardi ovascul ar di sease,_.tissue aorgan engraft t .
reefusher sEboshmeaty Jar gaidigvassekis ﬁii%?aﬁ%ﬁé%m%%rgﬁl? Prpetipn, heart
In still another od] t, the peripheral vascul ar
1@3?3905%PE%PW@?%@%B@gggﬁgzthronboenbolic di sease, or
Buerger's di sease (thronmboangiitis obliterans). In a
further enbodi ment, the cardiovascul ar disease is
myocardi al infarction, Dieesitéd Desadptionor coronary

art er¥ di sease. Detailed Description The pluri pot.ent
cel | sThe plurippteniccahstused én Hegmethads eéndgmis fempasitions of the

PSB850 SR ERACL M D JHDERS of prefrnces
BRI SUen B BRSORL e BRUEGRSs, TR BLATRBH oo

siaventibn bBh Bedsolajedcinddhitfiddisy sévepsl wethddnsintluding the steps
gradi ent isolation and culture of adherent cells as

defsdenisity gradiek mopitioniandiuloire af edhétentaellscast descried in
0B DS R0 ol 29 P BB PESSTR Bl on
hol i hl i i
B B L T
B P S P A s et
(qusndtiSH) (p&DO0e) BB (Hositive),EH4 (posise), €F)]3 Goaitive), CD29
ti CD34 ti , C45 ti , CDh49d
(pubiid i entiel Crlinnon RSl
. or .. e | on u uril po
ettiien Cost fuckarik el (TS Ulaepfivih uds R idaliob g0
t ¢ 1At HCY RS
(AeRE00. BR8 C106 (AAGAYE) ndtiichs Bbe EXmpR Y. NonCes S

be i sThahesthbdooT Hedgeaiddn e slphirgedent@l4hatsreacioteghtively
surface antigen that cannot be detected on the
pwithipattkers spasifie forstbd hiematopoipte Hoeagetughas CD45, and hence,

! i8¢ 1Qt'irilc% Q‘i‘or;lr)iu%inga%llagiétié E%m cells which can also be isolated from
placental cord blood. CD14 is another surface antigen that cannot be detected
on the pluripotent cells used in the methods of the invention. Typically, the
pluripotent cells useful for the practice of the invention exhibit fibroblastoid
cell shape and proliferate in an adherent manner.

The pluripotent cell used in the methods of the invention can be present in
a plurality or mixtures representing precursors of other stem cells, e.g., of the
haematopoietic lineage preferably expressing AC133 and CD34, mesenchymal
stem cells, neuronal stem cells, endothelial stem cells, or combinations thereof.

Preferably, the other stem cells of the mixture are progeny of cells that express
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pluripotent cells useful for the practice of the
i nvention exhibit fibroblastoid cell shape and

wonralsiceszoat e i n an adherent manner. The pl uri pBCEMIS2004/042743

cell used in the nethods of the invention can be
present in a plurality or m xtures representing

p&‘sHZuSH@; SHek, (3D hprChRBnCDAesCDdAgand 6Dhantigen markers, but

ot ademh P Co o aF DR TR S R i deh

gﬁé gl ial stemcells, or conbinations thereof.

ir'bly, the other stemcells of the m xture are

progeny of cells that expressSH2, SH3, SH4, CD 3,

CD29, CD49e, CD54, and CDOO antigen markers, but do

n@nyﬁvﬁmsBsR@@®mwuﬁaal CD34, CD45, CD49d, and CD106

antigen markers an/ Ti ssueRegenerati on The

pl uri ﬁb@ @htﬂREéPllltsceélI% afithe inNesHon s thelr PHegYagdysed in a

can. sed I et f i cati ons

Vi et Sphicdidhsnopiofpfndlg @ e bhEBRuRALE; Grnsppantation or
ﬁﬂttaﬁbhgﬁ t?é ctie eﬁﬁ% i Lﬁiaﬁga{eh d fork Gt ésaéijfh%ﬂe{i OfoeRbmple,

as attache r

or exanple, to at ee- di nensi ona

f o meines- kimaﬁmdﬂ@lcﬂrmhedrohle rei descriygd Barelny, TpiRallg, 109%0 10°
cells are transplanted in a single Erocedure Wit h
wet

atdiistare msphamslsgmrbgc&mg, radditiored trampplants

e R TOER T
di?l%ﬁtgéﬁ? fah b8 $464 té ?e llltg&ef%gﬂa%)é'(ﬁtﬁﬂéé%ggﬁfsc%‘sﬁ?}l&ftlssue to

uce new or a sue Iciaf
éiﬁ%@éstufg; tléﬁe ﬁi tiidateabmadr dle&dBSsuR! to modify artificial
structures pl uri potent cells are derived ffom
gpriosthesed, @gwsomdno ogicad timsuaseortstrucheres.eci pi ent
subj ect. congomi tant_ i nmunosuppressi on therapy can
adm nifghe ,p@glp(ge@t cel]esomgp ,qi,egwp@ﬁqglp, aé]‘etqrﬁg)gous source relatlve to

ﬁg%gnosye%gre sive ent Cﬁ 1%31?1 Jol: ﬁfe nbe
VeEpIeTy FEOK 8 CRECPTHHERY PRSPl RIS
Cﬁdrhﬁn&@{)édv% h&%uowgﬂ%hb%ﬂfdéa RIsivEcbRET apy
may not qU|re Accordingly, 1n ohe exanple,

pd el bpoir Rt orTES 806.h A evee) dise tdethe vedhdtmenstiieB fodaripetent
adm ni stered to a recipient in the absence of
i spidsrismyed! frewryCPe sych immunesuppressive theyapshmaypiot be required.

Accordingly, in one example, pluripotent mesenchymal cells derived from

UCB can be administered to a recipient in the absence of immunomodulatory
(e.g., immunsuppressive) therapy.

In addition, injection of extracellular matrix prepared from new tissue
produced by pluripotent cells derived from UCB, or their progeny, can be
administered to a subject or may be used to further culture cells. Such cells,
tissues, and extracellular matrix may serve to repair, replace or augment
endothelial tissue that has been damaged due to disease or trauma, or that failed
to develop normally, or for cosmetic purposes.

A formulation of pluripotent mesenchymal cells derived from UCB or

their progeny can be injected or administered directly to the site where the
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In addition, injection of extracellular matrix
prepared fromnew ti ssue produced by pluripotent cells

wdenisxestos r om UCB5or their progeny, can be adnParaisened42743

to a subject or may be used to further culture cells.

Such cells, tissues, and extracellular natrix my
smodection oépaimtissneps desrast Borgrampleatst el byawayicf dimaitation,

B2 ReP TSR S0 LSRR8 b1 LU hction.
. [ f_ pluri.
OATREAGEH 1 P R Sy RS SBE RGN Bhoned 1

| Rir86h Sfdr HistREE A ShRNE .81 Ta8edsbilat 8r Wil §Qusheh&ruct), to

t heproduction of new tisste is desired. For exanple,
afodmn® tnaltyix \Way iy cdllsndispdrseditheirdia priarrto poipdaitatieh.) ©nce the
may be suspended in a hydrogel solution for injection.

AngtPnhes hardgned rbe ol foraptions mey e cdivred se it thecells are
attgheAly gxSuiicaiorr iptiia ahPRs AebYGEE e Sredpie polymer
: . . e uet)

e e RS e RS R RS POy iReen

flsuit tb @psatRYthbe:-Githénsi @thl Dpehllattict Reuerirk Swhich entraps water
mtotically expanded prior to inplantation. A hydrogel
i molavubasgarformpogslndixamiples ofimaserialy mltieh can batisedh to form a

SO Pl st nabn LRI R
o SRR SO TRL ISRy L B SRR S o
| psIkies By SAPE VB ONEE SSUGh TBSTROWICRI® (WISE ?hqrgh Mount

t'her eof , pol yphosphazi nes, and pol yacryl at es,
aDHveyNsE,) pollyethyilemd cxildeypolpproplenk giptolittock sopdlyaers
PLURONI CS(tnm)_or TETRONICS(tm (BASF Corp., Mount
ovhigh arg cvoss-lindegrd,/ by fgmpera %i%@boh%h@feﬁ@t@%@f the
| ock copo rs whi.ch are cross-1inked b enper at ur e
I e SBRIRERE. 3o Vehin BlofuSds RF RECrRy gt T e S
AgWeh in R 4t hods for preparing such hydrogels, are
known in the art. Such cell fornulations may further

el et od oxt 1aeal LUy P onponent o CSteh aa one
gromperents;gaeluding stlpeigd sxkaosiiulpnmatiex apmponemis osuch as one
ggronvlwope y%%ts %rf%oﬁgger(lj knSwn in the art, and/or growth factors and drugs.
Growth factors which may be usefully incorporated into the cell formulation
include one or more tissue growth factors known in the art or to be identified in
the future, such as but not limited to any member of the TGF-f family, IGF-I
and -II, growth hormone, BMPs such as BMP-13, and the like. Alternatively,
pluripotent mesenchymal cells derived from UCB may be genetically
engineered to express and produce growth factors such as BMP-13 or TGF-f.
Details on genetic engineering of the cells of the invention are provided herein.
Drugs that may be usefully incorporated into the cell fofmulation include, for

example, anti-inflammatory compounds, as well as local anesthetics. Other

components that may also be included in the formulation include, for example,
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G owmh factors which may be usefully incorporated into
the cell formulation include one or nore tissue growth

woaotsemes30known in the art or to be identified PaOTAUS2004/042743

future, such as but not limted to any nenber of the

TG--b famly, IG-1 and -11, growh hornone, BMPs such
duifvpid grovadd appeopiriate pHAndisatomieisy, Jubnicants, poseaws materials
nmesench

| cells derived f b icall
dngrn s g5 e hetoyt GBIk (o PLpRd Gidgors.

BNP- ' . . . . ¢
g Wan €ogp FiTofer SR Ba 8RS Try G 2BnRd Qe ot he
tdh@to M RestHERnUlc g, bnlRicBAeat 86miodifRcidthm 6fthe formation of
formul ation include; for exanple, anti-inflammatory

aosspe ondis  physiosehémasal Ichamlctarstiss, eappost. foOtlweyiability of the
conponent s t hat rmﬁ al so. be i ncl u%)glg in the
feellgupninhihitionQfuygHanmeatiiuaiisI eSO ers to provi de

TEE e s
adzl{@c;ﬁfyseh{é?ﬁfdﬁﬂed t& fifffereﬁﬁ&ie Shta AIRHE tis@RinR) B0 br induced to
guns) “and ot her ce

types that may produce a desired

efiffeedntiite {6 asddséredicelldnpal sg.r aidsenci{yangl cells, hematopoietic
enhancenment or nodification of the formation of tissue
arelliss seyn) e¢ltn ohenilethielishegllse etor.i using &1 vigtgpplort vive methods

A e S A s ot
Skt O LB R BE I o A e

act wth tissue |

\Me¥@ired foinebiapritd giffdreheies badetheicllshatte et ddmehistered to
type, e.g., nesenchymal cells, hematopoietic cells,

rthapatiente| Techmquenibo the Hiffdrentadticn ofpluripoteit wglls mto cells of a

vitro or ex vivo nethods .before their adm nistrati on,
ReecHcpaeahepIyPE aBH kBOWBB gslémrtosfucgq a5rthass described in U.S.

TEAGHRATL 6645, S8 AR SRR D959 537,53

?sgég)ﬁ,gggf 5 3ROTRAOICEAT Be5.CehES 488V 6 086V 62 827 SR ré?(gw,l 13;

atient. Teéhni'quées for the difteréntiafion o

B,868,800e6/80de446s 5,81®Q72€| 53,6541 86; 6,058 11t a1827TE g taprde
are known in the art, such as those described in U. S

@9@@?3%§’hi®1 d@,ri@@ghe &aggifp}ngpn &f';?é@r,i;;@@pt cg;l@gFor
SIS BOTETE 68 ah Jb) SPUERL- OG-0 355 s lsSciedsgnctpods for the
(]Séj\*oxg?io %g%uﬁag é)f ?{e%ﬁé?ﬁélig’gc An840estAChymalthrib8fnt cells and the

induction of lineage-specific cell proliferation and differentiation by growth in

the presence of angiotensinogen, angiotensin I (AI), Al analogues, Al
fragments and analogues thereof, angiotensin II (AIl), AIl analogues, AIl
fragments or analogues thereof, or AIl AT,-type 2 receptor agonists, either
alone or in combination with other growth factors and cytokines. In an
embodiment, the pluripotent cells of the invention can be induced in vitro to
differentiate into pancreatic cells, and in particular pancreatic islet cells, by
using, e.g., techniques known in the art (see, e.g., Yang et al., Proc. Nat. Acad.

Sci. USA 99: 8078-83, 2002; Zulewski et al., Diabetes 50: 521-33,2001; and
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5,906, 934, which describe the transformation of
pluripotent cells. For exanple, Rodgers et al. (U S.

woavw@rb33oblo. 6, 335, 195), descri bes mnet hods f or PCIAIS2004/042743

vivo culturing of hematopoietic and nmesenchynal
pluripotent cells and the induction of
BonaageWeneer 4li, Proel Napradddd Scatlih 9adnd@999-8004, 2001). Art-

differentiation by growh jn the presence of
knover tachnipiss wanahen be Eﬁ@i to indpeg the pluripeigns gels of e

SR Rt S R YR RIS B8 b Rl )
g%é%fg%[gﬁ%m 1%%5@5@% %oo@g,qmu%@al i1k &, 8! SMadrbdh et al.,

Inatton with othér growth factors and ¢yt oki nes.

\Dffewe rerdnosh BEOL322t 36, (004 pait @rdotlestdl seldé (debge.g., Kassem et
i nvention can be induced in vitro to differentiate

iaht BapémElisaPhorwetdh & dndicoh 352992t a2 00k eddlitterger and
\Fhh, 21 S 6545 AR08 pSeA SN i iy

S OO L 0 FLBRSLERAES g s
Sell dUSA T 9998094, 2001). Artknown techni ques can
al so be used to induce the pluripotent cells of the

i nveRluoipotentdhédeachymiahtelld dervdd romUCBh eptiteicpmogbhy can be
(see, e.g., Lee et al, Hematal.ogy 40: 1275-1284,

POUUIO PradRERIW disPye I whe, Whigh PalTﬁéﬁﬁ’le%Hﬁpéflteé]{» transplanted,
Dfferentiation > 9- 'M- 'j.26, .2004 r _endot hel.i al
2spHEess Maeffaina siE reqlifipe G enal, sPERAPRHL Y
%ugﬁé!rﬁgdion %a%ﬁ%‘-e%& 4pnefftentanesdRichyRRYEENLHEHWT £rbfh UCB
GfFc. Res. 95:9-20, 2004). Optionally, a

@i tHett prdgaiy noydgemocukyedeor CxeedddT ontt £tlede-dimensional
subsequent|y adm nistered to the subject to pronote
drammwork odisedideldnand preliferated oy grown ¢ vite éntorm a living

RSB SR S B b RILLLR 5, 1 g
ROk S o ERCRSD 6B SRS EL BTt o

batrhedified 8 a3ldky e€lls toPhttichRetirind ERRNCEINED grow in
cells derived fromUCB or their progeny nmay be
inmwre dhanehedayés eddedtibamfolifferdnt ewatdiialsmaypbalused to form the

f ramewor r scaffold, and proliferated o rown i
N ﬂ%cklflgmﬁ but IPQFiIH@“%"E WP GPolypaides) HERn Galygers),

ipggls?}r}}e%%, ipgly\i)irgsyle}l-lél,ep31%8&1&13%%%&%391 compounds (e.g.,
polyvinylchloride), polycarbonate (PVC), polytetrafiuorethylene (PTFE,
teflon), thermanox (TPX), nitrocellulose, cotton, polyglycolic acid (PGA),
collagen (in the form of sponges, braids, or woven threads, and the like), cat
gut sutures, cellulose, gelatin, or other naturally occurring biodegradable
materials or synthetic materials, including, for example, a variety of

polyhy droxyalkanoates. Any of these materials may be woven into a mesh, for
example, to form the three-dimensional framework or scaffold. The pores or
spaces in the matrix can be adjusted by one of skill in the art to allow or

prevent migration of cells into or through the matrix material. In one example,
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framework may be of any material and/or shape that
allows cells to attach to it (or can be nodified to

walkbmwesmBl s to attach to it) and all ows cel | sSPCO/USL@W042743

in nmore than one | ayer. A nunber of different
materials may be used to formthe matrix, includjng

nghton et ad. t(IeIdst BatenyNQnﬁ,@Q&Wﬁ) @I@S?)’lbe ddtésso culture system in

é‘& %f%}ﬁré;?i;lg OI? E;%f’ {ﬁg icellg E%l y%gg%{aé ﬁé such as those derived
T o it A —

eagg arerprbpgg@tbaldnqﬁ@ae-@ﬁﬁér&ﬁbnmhwbmol ic acid

, collTagen (in the form of sponges, braids, or

wov erlhétlheaelslimansionhlefr almlcw)o;rk,ctanatrg:uthmognlemd the like, can be
cel | ul gse, %el at |£ﬂplor ot her naturally occurring

@rlat% sifer the tspHe fROpachiae plar@alred For

'5%%3 e upo At ey Uit fag tnge dhmspaiongl frgmeork
\Qﬁf{ fgmdédamrfﬁé Rha éé’Bf &8 mbﬁsﬁﬁ&uf@éﬂﬁ $¥@ed with endothelial
I mensi onal amewor k or scaffold. The pores or

Sfean @ells oftheimmhtion atene dreinacitibinadohywithnetrofaktells feng.,
the art to allow or prevent mgratlon of cells into or

tﬁbﬂf@b@ﬁtsﬂ madreadiursd aecsdingly. Thaddisioaxamprepeigngerlisnderived

iR 7 GBS GE ST PROSAME RUSE SRl BTbAb PO iga e tateecdiepsional
@%,{r)ﬂ? gl{ 50Tk, G *OQVGSMF géé‘v?ftﬁ PPC elalqil%? | ffedod 151%9% characteristics

cor ent a mesenc

of Rt Gl tisstk ff)ﬁh@ﬂ tl@étbbﬁ) Satk o@ﬂ@ﬁ%ﬂh@lﬁhd@nbut are not limited
t hr ee- di nensi onal supports. The three-di nensional

ta, afivened &sts,metricytss, nyadrogleiges amonobes, idesme gallfenast cells,
nol.ded into a form suitable for the tissue to be
F"é‘élaéiélé%‘:}ﬁﬁs raé‘b%‘igg CT¥or exanpl e, V\,here a vascul ar

gr af j&gla%?ﬁ/' )ﬁ %glg ect:%} && er?éa%%ﬂgart&gfﬁr ur g an c?c‘%jclpsule
%ﬁ@ﬁ%eﬂn‘iﬂ@ RHRANEHT ﬂhlcﬁ,t‘tﬁif‘p@@\lfélﬁs @éll/b@l@ cbi(%é@f‘t ion

al one”or in conbihation with stronal
Trdnsyihatatioh afrtd1ou.'dd:ﬁaapemla&d:mlhtl 8 @ny)wnl 1|11 thdadit, e@n, Balladur ef

plurjpotent cells derived fromUCB, or their ogeny
6l nSHrgen Kl o, a95a ang nln@ leCell M@g»l@mnon 1: 275-

350 TBYS, fp SR iSeirhte, e crls b 06 E0tainein s pien i
tvfa’%l?‘}{é nb%{ﬁgd oatdide ffPeybd adge exﬁ’ﬁé IgBFea[‘ Qbvick mPtr&%rably, the
to, fibro ages

asts, pericytes, macrop nonocy
dbaiotiseohhectedas the Bldoﬁﬂ 01rcu1at10n system such that the plurlpotent

cells can be functionally maintained outside of the body and serve to assist
organ failure conditions. In another example, the encapsulated cells may be
placed within a specific body compartment such that they remain functional for
extended periods of time in the absence or presence of immunosuppressive or
immuno-modulatory drugs.

In yet another example, pluripotent mesenchymal cells derived from UCB
or their progeny can be used in conjunction with a three-dimensional culture

system in a “bioreactor” to produce tissue constructs which possess critical
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and adi pocytes, anong others. Alternatively, the cells
can be encapsulated in a device or mcrocapsul e, which
weoenisiobssoexchange of fluids but prevents cel |/ eerius2004/042743
contact. Transplantation of mcroencapsulated cells is
known in the art, e.g., Balladur et al, Surgery 117:
beghenicalg physisaliami siructsral giropasies of matiyphamagtisshe by

275- .79,. 1992. I n one.ex le, the cells be ,... .
EBﬁP@Pﬁ@&C Pﬁﬁ% ala@\l;?%litng\g] 1g$.1q Ll rggivyomqr{l?eﬁiclqglgltlons which

i . e i . .
AP BB e el S R S Fhu i Wi dimensional
eIt Sistaant 1BY$ besneiinédahdéhigtdhtieRoirhperi@lits can
be functionally maintai ned outside of the body and

pessserizatias ahd tthe cgldnof tiel inventtamgiavided withramadsquete supply
exarrEI,e, t he encapsul ated ce] | Srﬂ%{ be pl %&i&g ithin a
opapIents Byspnvsapant Maintadning anmadedquats sty Pﬁdnuments to the
functiqnal for. exitended periqds of ti iR e
sHSbE Btiny'Bhiof thiREEnEF sadRtutbe! el didl o REERG et of

i -53hA1 Il BRIy BH
%g?fb;m Igﬁlélgj 5f r om@ﬁu%%%gfﬂgt#he' ?r%ﬂr{gggﬁf/ﬁggﬁ be usg%l [ r;[he
congtunsttinereased. hPeestineefacidiitaesn floonaf flaid throegls fiet thred-n
a "bioreactor"” to produce tissue constructs which .
dimensiondr ¢ndthehrlmanstrinetherphy smpzoviagdhe suply of autrients

Bpiremaya pEaGRR frgm L BenbihiSandhe FBHE e Borcactor

S RS M Bt P RGN i s

ssue.

PYAdigsn PAY shslopRah bidédash thet®strotesdrith céllsimilar to what
periodi c pressurization and the cells of the invention

pvibvbedetomintéredrin adery uBoieexupipley thef vaseular ennsirictynay be
vectio Mai nt ai ni ng an adequat e supply

co . f
cultredhindqroeanditions That simylgie the perTEN 414 Jiggh Seesof blood

repl ac Nt _en ! [ C ruet . of . .

(RIS E b O MR D B So PG TR AR, affictuis hopeby
%&Rﬁ?@fb‘te@%@%f&eﬂéeh&%i onstruct increases. Pressure
facititates”flow of fluid through the threedi mensional
endotTiel methadsnsf thedhveritioar mhy bengsed\to npat bigbjsetppequinhg the
nutrients_and renoval of waste fromcells enbedded in
repaiconEpl aeementhel endeikelial dsswaiesuitngiierndisepsey teguma, or

D dGe 0 VRS HinefSn CHlchHsGo SNt FSial'be dnleP Elalifigs of
the body. Treatment may entail the in vivo use of pluripotent mesenchymal
cells derived from UCB or their progeny to produce new endothelial tissue, or
the use of the endothelial tissue produced in vitro or ex vivo, according to any
method presently known in the art or to be developed in the future. For
example, pluripotent cells derived from UCB, or tissue derived from the
isolated pluripotent cells, may be implanted, injected, or otherwise
administered directly to the site of tissue damage so that they will produce new
endothelial tissue in vivo.

In another example, the methods of the invention would include the

replacement of a heart valve prepared with pluripotent mesenchymal cells
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pl aci ng a physiol ogi cal stress on the construct
containing cells simlar to what wll be encountered

wO0noo0si068803 For exanpl e, the vascul ar construct Ray/UusS2004/042743

cul tured under conditions that sinulate the pressures
and shear forces of bl ood vesselslésee for exanmpl e,
desvedaoantUNB. otheir progony and yas¢Walassesyor graft. In another

RGBS Gy e rirsehhgtel GAF Eriedtfettibd o Rgiimaeeny
?ep Q&l@lrﬁ&e&&ﬁ’ @Gﬁxﬁﬁgmat% \%ﬁﬁ%%‘f’(%%& o Fictsid90 n?ﬁ’&ﬂet d'¥omote

rom I Ssease or e a cosnetic

fngRcddpiilary SO hesdsl foinmitiontinta finfedl BY “aidiegerdie #¢toL£Sis meant
of the body. Treatnment may entail the in vivo use of

pl groivplo fastor, meretaio loy mgentcibiat prcdnoﬁes o ihduges La@glqgenems ina
their progen produce new hel.ial tissue,
sHEjeas eI cPHle Of AufoHERfian an RGeS PTIN 1; eugently

g o ol P a8k BREubR oF Do, ¥ h?ﬁ%le (0GP R, hfripotent
RhdehPRHRAT c@lﬁ Sl fr\'SﬁgUfo]i@ ’Fﬁéﬁ% a&&ﬁnﬁlb@%@nﬂﬁfeﬁiﬁ?@ly

fromthe 1solated pluripotent cells, nmay be inplanted
ladjaeehicid, adthosdme vits,coragmateist &OMhdlslteciﬂaylmmlsltﬂaaon of the
site of tlssue damage so that they wll produce new
AREIOEEBIC fACtel. ssue in vivo. In another exanpl e, the

o o A igsrstls s ey BOPERIY Ry peRHE S BELRERT ol
S&g@ﬁt’ ﬁﬁ%gexﬁé}giﬁléﬁ%ug ok 1%5%&&‘19@@’?%@1%5%5%&1{}%% be used

or grart n anot er exarrp e uri1 pot

s@mbmlorcrepm stteited egrdidomusklB that lﬁafsécbdenmai’ﬁl@gﬁi through
are adm nistered in conbination with angiogenic

discass or degénataiien.oin pmcdn@merapw thaplitipetgnbeclisedislerentiate

arerdiog patiedte Fadh ghd nm%]zaé Ity Padiealthy ispus b ggipient to
SO TE RN SNER 2 LDyl St ADRLCLL o ih

Ion can mnsere rror

Whidlac RfuséRI iisoé{\ﬂwﬂﬂ)lé Nree Pl@RpSent &ﬁl@d}‘éh@@& Nfof e&@ﬁﬁa@é in
I'n addition, pluripotent mesenchynal cells derived

banhacuﬁasu]sa/rdgeneldtmmnl for emmainbemufgiratogpal 1ad;catlen$ (Daschemic
at the sanme site, _or renmptely froamthe sjt

hait imalantations,di) theany é%@@rgeétlmb@m failure patlents (ii1)

prevention of further disease in patients undergoing coronary artery bypass
graft, (iv) conductive tissue regeneration, (v) vessel smooth muscle
regeneration, and (vi) valve regeneration.

Pluripotent cell therapy for heart-related disease is based, for example, on
the following sequence: harvesting of pluripotent cells derived from UCB,
isolation/expansion of the pluripotent cells, implantation into the damaged
heart (with or without a stabilizing matrix and biochemical manipulation), and
in situ formation of myocardium. This approach is different from traditional
tissue engineering, in which the tissues are grown ex vivo and implanted in

their final differentiated form. Biological, bioelectrical and/or biomechanical
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As cardi ac nuscle does not normally have reparative
potential, pluripotent nmesenchymal cells derived from

waieB)sme63kei r progeny can be used to regener at BCOMUS2004/042743

repair striated cardi ac nuscle that has been damaged
through di sease or degeneration. In such a therapy,,

thgegt drampdhe hostenviomméiftanan be suéligianl ot andemecrtain
muscl e cells and i ntegrat mﬁthﬁﬁq ealthy.ti ssue of
CHEURBEREaY S BIRECd Ab PRT LG HGFPEHIS HedtcR o

%wﬁaﬂ%ﬁglhﬁﬁteégg egg%dr@ﬁ?@gﬂeaﬁtdsgﬁe.t he cardiac nuscle

uripot I's"ar'e used, for

exanplgripbfent MskeAGh HACES1s REBAA REMCR6T theUpid@Eny can be
of princrpal indications: (i) ischenic heart

uspfuhid the trastmdritiof pahereapy dr drepeto gesshsascorhdiaotders. For
failure patients, (iii) prevention of further disease
iexample, evspotsas mpseaeharlorelisydeaivied fjomypaBsmgy drerimplanted,
v ondugtive tissue re er at.i pn v, sel snoot
ikl PRI SRR EERRGHTETL Blrellh o tiiigy o Bl ey
i . - : : :
Sl 00p 2o OMEAB AR oot iR Mt
hacIués idergifoingph paiipailening eleksratigestited ghstoointésBinal or a

i sol ati on/ expansion of the pluripotent cel]ls, )
ihepatacapamicoraticrdisondes aud mdguiskering to thetpatient aithe¢repeutically

Ao R TSR g et
%ﬁ’“’%ﬁ ?ﬁ)tmf[ﬁ@@ & t%girtéir(c-;g&llv%[d SedGhE @écgﬁ&r. ' 5g"‘ekgraintestinal
I'C e tissues aréd gro ex Vvivo and Inplanted I'n

thgirbintdsttlal’ difsbeds hati it deOs MheBl LEoMtestInal tract that is
bi oel ectrical and/or biomechanicaltriggers fromthe

iposnardydiocalimehin armyrepetberf thagitknintenor ahtherintestinai MNon-
ci rcunstances, nay be augnented as Part of the
1

irRitiagexamples gf eramsestmah gpstegintesiingl disondesyinelude
nd_functional t.issue. Pluripotent senchynal.. cel | s
Sepridtrameiito st oo Usp Bf ol BRE ST tisofierdre
glﬁagé{(gﬁrﬁis&fde@% [RAldiSordbrs) §RE ST IS ERSRRrO
orders. For "exanple, pluripotent nmesenchymal cells
deleputicoparmiedi(e® divygrdees argpdisnideds of thiegeinetbasamd liver. Non-
ot herwi se adm ni stered directly to the site of damage
dinitingtexameglesoll hepatdenpeacicaiic shsnrderstinelude diahries.c
tissue.j.n vivo. Methods of treatnent include.. - .
PAB R PrbP RS ATOAE o AR S R RHABBETegtjeo-biliary disease.
88t dure %tt"arl?a{nieﬁla? organ or structure includes situations where the
organ or structure is entirely absent. For example, for the purposes of this
invention, a person who lacks a pancreas has a pancreas disorder. Methods of
implanting exogenous tissue are well known (see, e.g., J. Shapiro et. al., New
Engl. J. Med. 343: 230-238, 2000, for the transplantation of pancreatic islets).
Pluripotent mesenchymal cells derived from UCB or their progeny can be
useful in the treatment of neural diseases. In one example, the pluripotent cells
are administered to a patient to affect neurogenesis or gliogenesis in the central
nervous system, such as the brain. Such treatment may be aimed at patients

with Parkinson’s disease, Alzheimer’s disease, or who have suffered a stroke or
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hepati copancreati c di sorder and adm nistering to the
patient a therapeutically effective anount of a
woanpassson that includes pluripotent nesenchpauius2004/042743
cells derived fromUCB or their progeny to treat the
di sorder. An "extraintestinal gastrointestinal" )
tingoraddn the casedif glialesellst theHberppytmay heastandet for treating
that js primarily Jocal.ized in an.area Qther than the.
eplecsclkapsic Aad PrbSS el ielatqdondiiey QibamsragiRs of tissues
rai Sti rQ i hal i i
R PP KL B Sl b APSRE SR B e oy, and
thictndl 847 dRIcRrtaidPReARDs, 4hS ?a@&{t&nay Rhee By b gler s,
and stonmach di sorders. "Hepaticopancreatic" disorders
acerodicganatative difeddw spamonets irgny, la nerotdsie injoiy, iisghemia, a
exanpl es of hepaticopancreatic .disorders jnclude_
develepmentap direrdeas ia disordes phErEng Visi bsaTs 1N Wepek disease of the

cancer nd ncreati co- bd.l iary di sease. A,"disorder"”. ..
Semgl gord prb gy aling dissadte 1 i8S PRlsnibeving ¢ sh disease
M]afs%l‘r&éﬁ?&rrﬂ bOasSbEUd Rhlifael Bh¥iaPe8R be aliflinistered
exanpl e, for the purposes of thrs invention, a person

m/ff}?mahﬁﬁdfeilti@aﬂﬁ Bffee s chmsowntplugpstedt seligdrat phdiveedteurons,
of inplanting exogenous tissue are well known (see,

er gther ell ypmpiensneting ain, thresur glisease Medisozda: to be treated.
230- 238, 2000, for the transplantation of pancreatic
islets). Pluripotent nmesenchymal cells derived from

v/ Bl LG DI RE IS Wi SEAE L SAAEDN, O

neur a seases. Il n on uri pcotent ce I's

ar e quipipdtehteinesnichyinsladelle Meritved # drATUCRBesH B8RIRSEEny can be

or gliogenesis in the central nervous system such as
ubed br witne. to Sunden tfoeaherefifiicavyyantiéoad ytotbxatity af cempsunds,
wi.th Parkinson's_disease, Alzheiner's disease, or

who .
rH et gropdy reguda iy dagiors, Ahsamacepty cea@@uafispgqndaq%e like
| | t t.h be.intended, f t ti :
Bierepins L RS, Tk BabP B R paRGrb P Bk disgecs by
N R T T A
ﬁt‘@iifehﬂi\iemapacieﬁ adHesicg testndyretidogshatisem batviach drogs
ave suffered a neurodegenerative di sease, a traumatic

andlior growthrtagtass opiceaterip mrgdulpisainsinitleliad stran spl pielegidal
g S 0er psgrder ALectl g Yl stan, S0 LML SE, s ene
ﬁ%ﬁ@@@eor Iﬂ}{%ﬁ? dﬁ?\‘}.éleﬁ ta‘f'ldhtg\ﬂrf)@uc% ﬁ%%g,%al% a&@&vEproducts.
Pluripotent cells derived from UCB, or progeny thereof may be used in
vitro to screen a wide variety of agents for effectiveness and cytotoxicity of
pharmaceutical agents, growth/regulatory factors, anti-inflammatory agents,
and the like. To this end, the pluripotent cells can be maintained in vitro and
exposed to the agent to be tested. The activity of a cytotoxic agent can be
measured by its ability to damage or kill the pluripotent cells or their progeny
in culture. This can be assessed readily by utilizing a cell viability assay, such

as a staining technique (e.g., trypan blue staining). The effect of

growth/regulatory factors can be assessed by analyzing the number of living
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or disorder that nmay be associated with inpaired
function can be adm ni stered a pharnaceutically

wehbwdsmeswe anount of pluripotent cells that preduoas2004/042743

neurons, or other cell type depending on the neural
di sease or disorder to be treated. In Vitro/Ex Vivo
wsHoin VOB, deg.i bydoRll aell gousts and diffficiential cddbrownts. This can be

BT B SR oE SIS B PIPC TIOL BiskeiPBLE feaniass
SRR IR A R Geofn S BRERA RS P Bl i odics

angt delfdiel th & sPRCANAQI R Altigeh8 MIBR! dffect b vatidas ARl on

t he mechahi sm of certain di seases by determ ning

dh@Bgksivied glheipbiaiteglls ahn detassdssyd ofthehm pbuspepsioardulture or

cells (e.g., proliferative capacity, adhesion), to

dn gdprecrdimenstenal sistsy. V\,hl ch drugs and/ or gr ow h

fact te to m)du ndot h

by ol dUrBPERE pikseRgiing! G FOEE o CH 6 Ehibsused in the
AR of i agi%ﬂeoffdfa ssodBAREL et 8/ pREcrebR IR

Ivery, to pro |oIog|caIIy active products.
%amtmecsﬁm@@éﬂ@y@hﬁllceﬁd heraatopoRticatel Rl Ag@MRY célgroeof
may be used in vitro to screen a wide variety of
aagénth@habcpellsf 'Ebus, the pl;mlandn‘rccyﬁtllstqfﬂhc rlm\yenifon may be used in

phar maceutj ca nts, r owth/re uI atory cto
Bsgays i ﬂfel"éfh‘?rﬁﬁ 91“35 5@#% s MR, ¢ %@1 lmpsgtnpﬁ ia.cfog the
[ in Vi
BB RO BN o R BB Bt B8
GiYdsehOPtyrfia PEATY, h@ﬁrat&pmeﬁawm%%u deflsabt bndothéRal cells, and
damage or kill "the pluripotent cells or their progeny

ithe tike.t Whe pliithpetenaneleoftircmsentiomasi hisottye uted uoadalgnfy
a cell viability assay, such as. a staining techniq

(factgrs capablesef qumotgm&ﬂm ﬁlé;erermfglcg} anf{er graturation of a cell

q}rzéwtﬁ%e ul atl} i]:gﬁl n }c ¢ Slgssaggragfeﬁ (gyendo%ehal
celik, 16 I‘ﬁ%]rﬁcul%'?qnﬁ'ag é@ls%gtgkﬂ | ca %lﬁ%'ﬁldct?aﬂ e

accanpl usi ng
ldlesiignbd gb ﬁﬁiucb&hﬁfetﬂﬁﬁlom dcthe dtdig ctell@ bu&&i @‘ft)) n various
I mmunocyt ochem cal _techni qlges enpl oyi ng anti bodi es
tpﬂilaslol:t@’warl@tnwp@s sE@t¢xamp eh bigrgactan sy@tenscam’b@ employed with
gé é hvarl ous .dru on UCB;derived pluti B&E 1

g pellsffhgdrasentdey B?nta e # RiFeaciopthatisunulales Yassular

Yssl ) @ three-dinensional system

Gene Therapy

Genetically altered pluripotent cells are useful to produce both non-
therapeutic and therapeutic recombinant proteins in vivo and in vitro.
Pluripotent mesenchymal cells derived from UCB can be isolated from a donor
(non-human or human) as described in Example 1, transfected or transformed
with a recombinant polynucleotide in vitro or ex vivo, and transplanted into the

recipient or cultured in vitro. The genetically altered pluripotent cells or
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Pl uri potent nmesenchymal cells derived from UCB can
al so be used in the isolation and eval uati on of

woaaisoes3oassoci ated with the differenti ati on aRdT/US2004/042743

maturati on of nesenchymal cells, hematopoietic cells,
neural cells, or endothelial cells. Thus, the o
proganyotearthen produasftheriesirad aecdmbinany pheinsizdvive or in vitro.

says .,to evaluate fluids, such as.nedia, e.4d., .
@@dqrpﬁ%%ﬁpw&mar reelechrimay deg dircs of indjiats therapeutic
Ol..pr . . .qr
T8RP LA A0u8abinchl 86 Doy by R FF Yifp e
or endpihehitRlusesbf pludpsteht@ekékhynidleePk WekiveH Ffdm UCB
cells of the invention can al so be’used to identify
ftlatthave beapaeheticdllypranstbimgd tinadude tfaasglantiagithe pluripotent

and/ or maturation of a cell type, e.g., nesenchynal

cells, lurpeignbpell popelationsor piogeny thaepfmtgandividuals to treat a
endot hel i ells, . to a particylar lin e. Variog

395Bing! etboligisel s PuRibh @ ePFARRrag idae from
%Jc%@ﬁf &ﬁh}ag@, Gfculdibry B?%&ﬁﬂléﬁﬁligéﬁﬁﬁ%l:lpﬂﬁex@e’s' A&dral

physi ol ogi cal “Stresses.” For exanple, a. bioreactof

sehesn aradisbelcts]blepyiie diehbes hedieetdess, dr gaherdutesdisdases or

invention, e.g., a bioreactor that sinulates vascul ar
disosders, Gewell Rsdisapy raganstatier and wnast. eBy ghesapetteshmiques
cel re useful to .prgduce bpoth nontherapeutic.and
S Ay teoseBay arrel pRribRtT s o g ppoel

| urq . ' r .
PolizPRhE fhol B RTINS LS SR e R SRR o
debiett RetbddoftRAReHs br ih haba bftheprateint sromdlstul@dncoded or
wi tth a reconbi nant pol ynucl eotide I1n vitro or ex vivo,
anctucedrgpthargeadticaltyoalttiedreetl. pi ent or cultured in

vitro. The genetically altered pluripotent cells |,
or pr 6@ SFaERbe. 12588 Biad grpEess mrodedts capable of mapveiHing or

B B of et BT RS BAR  vosetar
ld%s%ﬁé’ésrkﬁsrﬁsoﬂ:érégtlﬂrgﬁéfc VEn OGS SnAgmEnAbRY Hf%%}citlé%s can be

protein or nole er apeut’i c uses of pluri’poten

isepolayedinte plurpatertit ety deroraddcBot UaB.hhy enberample, these

genetically transfornmed include transplanting the
plunipqientesellsgae igenetidally grginpereddp lexptysd laatandininflasnmatory
pro [ i vidual.s t.

geng Ie)p(;/d}ltctt] %{aet%gfodl ts(e)rvi'e:n o reduce the ris to% (ta”e?itlur% of implantation or
further degenerative change in tissue due to inflammatory reaction. The
expression of one or more anti-inflammatory gene products include, for
example, peptides or polypeptides corresponding to the idiotype of antibodies
that neutralize granulocyte-macrophage colony stimulating factor (GM-CSF),
TNF-a, IL-1, IL-2, or other inflammatory cytokines. IL-1 has been shown to
decrease the synthesis of proteoglycans and collagens type II, IX, and XTI (Tyler
et al., Biochem. J. 227: 69-878, 1985; Tyler et al., Coll. Relat. Res. 82: 393-
405, 1988; Goldring et al., J. Clin. Invest. 82: 2026-2037, 1988; and Lefebvre
et al., Biophys. Acta. 1052: 366-72, 1990). TNF-a also inhibits synthesis of
proteoglycans and type II collagen, although it is much less potent than IL-1
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vari ety of pathol ogical states including diseases and
di sorders resulting fromnyocardi al damage,

WOi20050633%08r y or vascul ar di sorders or di seasesPCnAIS2@H/042743
di seases or disorders, hepatic di seases or disorders,

or pancreatic diseases or disorders, as well as tissue
(¥grmeerzali, ohrtlaiids Rbeuens32 BY 73486, 39/8; Kebhret glhed. Immunol. 140:

%2%2321' ﬁﬁ%gf‘@bﬁcf Sudanaicfrrmsop o (. HsBrkr trample,
%ﬁ%ﬁ en el SV P CA PR PSP AR B B CphfheBred o
&b e erfgérﬁa%kﬁr% 198 %Qﬁ&ln %nﬁl&ﬁuﬁ@&ghyatbfye%tein that

eti cal y alter cell. For example, genest

@x&r%m@e&@dmodf&a gt menhosir Seenfomgkannplan®dCray engl.,
@élrrptoms of various types of diseases or disorders

tye Mediving br428-38akES -oln anetbed exampls, HIWOtﬁflbvent
OB TR Ao BRI 51 B BRB B BRI e o
Z?(S e c?eotf §§ L@n% HRR R Plregstl be £ &sqg%té)g)géés\éd an

eere press an anti-inflammtory
Bh ﬁjg@hldfa@torwoul d serve to reduce the risk of failure
of "inplantation or further degenerative change in
ti ssultetnetivay; phikignteat mglsernegymab nellsrﬂqm&cb? o9 USrB afiay be

gspfi%ﬁ&rgeg% oA IR o1 PROTee v aB i giopomiy YEGE,
gr arfuﬁjdg (gp rrakwcyté cvyglg %éé 9%9%9%%5 Qé?tﬂrg}gfl&? |Ll$1 gwgél{drTWEAKR
([Wl@%ﬂher INEigflathhrakoryldgehits, Ur RiciGfeni® bhaMIBERL ¥xample, the

cytoki nes. IL-1 has been shown to decreasé the

gyne besodingfsequatcedol yudAngrawth faotdmgenbetappetic hgentX would be
and XI. (Tyler et al, Biochem J. 227. 69-878, 1985;

Placed 1@topgratlvg@|5§oclaﬁécprhw1t}R@ gegtggtedgggmcztggso g pr oduction of

I d 6- 2037, 1988;
et Ghot ot agem ShicBlmyd tiRbe RS 520 70,

19902[1; ggwﬁe? e%%rﬁ 1¢ Ehhg:i t%n?%ﬁ:%&?ﬁiﬁnﬂ%e@fs‘ﬁe?%ﬁﬁ?&ﬂ%CB are

and hou I's much 1 ess potent

igbastiddllyl ydifid cﬁ{en@lmeeﬁéd b6 chh&uR@éﬂ@ﬁ wBih dxfe&proteins of
1989; lkebe et al, J. Imunol. 140: 827-31, 1988; and
Sapbeges forihe diféergpRaticgy andor maigenanse of striaged cardiac

exa”ﬁ-’ﬁage - i pﬁé%?rtga SRR egs ohd 15, biBoki g bhe
n%%a gnen‘lzco%torn? be %Jy'oagte%%{ IQ/fy% ,eM'RIE )tj %ranscription factors
(GATA-4), cytokines (cardiotrophin-1), members of the neuregulin family

~ (neuregulin 1, 2 and 3) and homeobox genes (Csx, tinman, NKx family).

Alternatively, the transformed pluripotent cells may be genetically

engineered to “knock out” expression of native gene products that promote
inflammation, e.g., GM-CSF, TNF, IL-1, IL-2, or “knock out” expression of
MHC in order to lower the risk of rejection. In addition, the cells may be
genetically engineered for use in gene therapy to adjust the level of gene

activity in a subject to assist or improve the results of a transplantation.
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prevents rejection of a graft by the host. See, for
exanple, MCurry et al., Nature Medicine 1. 423-27,

wQ208B/063303 anot her exanpl e, pl uri pot ent nesenchpauius2004/042743

cells derived from UCB can be engi neered to include a

gene or pol ynucl eotides sequence_ that expresses or

caus ésenetichldy enginesrsdplanipatrnt sghs ma}f #le® be screened to select
ench cells der.ived

Shesto ol iney v SR R TR 66 SV BLSHP SCahggatoid
RSN S BRSO ANTN iy Vi, ST Fouphaicd®

ERRillatddemdagjdctionf | ammat ory agents, or angi ogenic
agents. For exanple, the gene or coding sequence for

such (@momntiohalaecomburant idNApechhtjuag ert ssadotol idtrioduce the
pl aced in operative association w ih a_reqgul ated

@ﬁ@iﬁ%ﬂ eelyagcleniide grigdhe dlwnapetent sellypiolier rragery. Epr example,

S{?fa?- Refiitithb e RauEREh o N SRR et daptude
genes G o8 Ghti hciopBRatidn. LR ini EAThBERES dulll af eBbRIIpitation

express proteins of inportance for

avitlf edleiting phogshasn aildindrpoiaivansfpalinstleotd edinta tiposemes
nmuscl e cells. Exanples include growh factors (TGF- b,
lagFalso stagdprd mﬁf@g% of maf@dufsmg(mlwclﬁyag@mmo ngmBalian

Bt 4TBY FERAPIcn DIJA oF SN Sart o {HEPHisSrA NS Nandd yectors

SREHE I RSBl O AURAHI GRS (P ¢, pluman

RIU ViR YRpkors) e19§; RYd *S‘prﬁ@ﬁhﬂﬁﬁmabo@ﬂ@tﬁ e(emszlols,]%1 g Harbor,
"knock out" expreSS|on of native gene pro ducts t

Y. 0ot %tandaﬂchlmambmnt engleculakb@gpgy Thrthods are well km,own in the

knock expr on of MHC in or ertolo r th
Fts(IQC%fegeg’é@Fb@r?’a aerftfﬂ%wmfcr{@ﬂz: qge#&v%gf 1639,

SRR SOG4 BBy v ben

@%%1% e@and @HE&%@fu‘ll@%s*eﬁ%ﬁﬂléal (Eosenber% et al., N. Engl. J. Med.,
transpl antati on. Genétically endi neered uri pot ent

2Bl 37brelo o) s @ther metheeise sudloasehlext p(bllynaeleoaﬂb uptakesfrom a
that brin e% about the arrel i oration of gagn'ptorrs of
mpETiRgogied witbd2NA ae alsg erepmpesgd bydbe ilyention (seg.ofor

%Qa{n%i ?Jc'gaﬁaten 0. g 9%gi 22?"} which is incorporated herein by

reference).

Pluripotent mesenchymal cells derived from UCB that have been
genetically modified can be cultured in vifro to produce biological products in
high yield. For example, such cells, which either naturally produce a particular
biological product of interest (e.g., a growth factor, regulatory factor, or peptide
hormone, and the like), or have been genetically engineered to produce a
biological product, could be clonally expanded. If the cells secrete the
biological product into the nutrient medium, the product can be readily isolated
from the spent or conditioned medium using standard separation techniques,

e.g., such as differential protein precipitation, ion-exchange chromatography,
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surveillance and rejection. Conventional reconbi nant
DNA techni ques are used to introduce the desired

weoabosragdogot i de into the pluripotent cells or POEIUS2004/042743

progeny. For exanple, physical nethods for the
i ntroduction of polynucl eotides into cells include
gek fibiiatjcactliromatogtaph, clectiophardsas,. archdRiL&alto mantrobist a few.

cipitatio cal ci um phos hat

h
Aiﬁean%ivé?f% R R st intres Mok SPRABL B Mecell and

?]Hfs ltﬁﬁﬁ‘ﬂg%i&%h '}‘Jga&q?gﬁll ?C_i}rswnof {d %Célﬁng\ﬁ% ‘%’1%&%{8% a¢1 %gﬁct may

A l%jgﬁﬁﬁeél' G rqn&%cofoth% alselifed teatques.

derived fromnuriné and avian retroviruses (see, e.g.,

G uzman et al, Viral Vectors, 1988 CoI d Spring Harbor
Labor atory, Col d Spri ng Har bor, St andar d
ﬂd@@ﬁﬁfﬁﬁw afdVeButaive |Pduﬁgyteﬂét1\|{éﬁ@w£wwa\lv§qlls@o&wtemw

n.the art (see, e.g., Ausubel et al, Current
rgf #%¥l s in Mlecular Biology, 1989, John Wley &

Sons Pl t Hf 1ls (ﬁgﬂe VinFedtiod BiFd ?{*ﬁ)'fu@ﬁ a9 q 1%1&%’ ?slo?escnbed

have bee and success y use |n|c

GBosenae ltﬁﬁp(ﬁént, cells, &Bnedpanded bﬁﬁ—pop’iﬂﬁ;oﬁﬂ@f tth@Gélls can
O her net hods, such as naked pol ynucl eoti de upt ake

foe auinznistered >to egatient minckd Dlsmgavree @lrg@ol‘@rm@tﬂnpds kagwhyin the
the inventi g for ex c{ h
§1to gL AXAMRLR thh PREIRGIeRSS AR Lifysiap into the

S
LT IR A ...
PletihQnld i LLUEL. Ol eleabl. R Sbue493i DOOY )Y Ii\mya\eérﬂncular
For exanpl e, such cells, which either naturally
mmmdmme 1rarqmr¢brow¢rstncin]1ao infgsion) cqrabdosinalf 1nrfm15ﬂen,emtd
(e grow h factor, reqgulataqry factor,

W%ﬁ@al HYfusioe Tiheradhminisiratigy of seells @éwml@mm@/y heed to be

SRR 55 e DS i GRS PRI an RS gt e
A Bl STy e g GO .5

ystorgl e dayfive, sebatldtd om dhg edmi Afes, the igitial ssscapperiod,
differential protein precipitation, ion-exchange

¢here wan @gr@pﬂryoct;@f tiiewithaut eall @Idmmslﬂb@l%p hvyg two weeks to 6
%c()erﬁ S, R Silcﬁ tim ’Slehc'enL gay aamlr%‘%rak%1on protocol can be repeated.

Administration of UCB-derived Pluripotent Mesenchymal Cells by Direct
Injection

Another possible administration route for the pluripotent cells of the
invention, or expanded sub-populations of these cells, is via direct surgical
injection (e.g., intramyocardial or transendocardial injection, intracranial,
intracerebral, or intracisternal injection, intramuscular injection, intrahepatic
injection, and intrapancreatic injection) into the tissue or region of the body to

be treated (e.g., the brain, muscle, heart, liver, pancreas, and vasculature). This
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Al ternatively, a biological product of interest nmay
remain within the cell and, thus, its collection may

woeosines30Bysi s of the cells. The biol ogi cal preduoaiS20vap42743

then be purified using any one or nore of the
above-|isted techniques. Adm nistration oj
mytBod of ad@unstlr@mrpmaefrﬂlswmmquémeénJ es;u@ps wijith waflanent

.nfusian Pluri e e |nve tion
mfsﬁy%en nfary faé{}’é%l%é? 8?1‘F E‘éé “é%% & Orﬁﬁeo"%efwm
e ed sub-popul ati ons of
g%gﬂ@%fﬁiﬂﬁggn dgﬁégﬁ%ﬁls éred to a patient in need
u5|ng one or nore nethods known in the art. For
exanple, the pluripotent cells can b e adm nistered by
mmisimtmtajp UGB-qeaivied Rl umipotentg\lesinehymcd Cedkrby
i nfusion, retrograde venous infusion (see, e.g., Perin
Walataan curr. Opin. Hematol 11:399-403, 2004),

ot gy BrOCEE BB R B b SRR T AL b
A ﬁisﬁﬁed DY emplinta Gt RS 1aQshtRnt ﬁ?ﬂiessﬁéyof Mikeet ity or at

need epeated one or nore tines during
tarmtthmmrﬂl fdcilivatet trgtmenn bl sheodiseade aeinjwyar e
perforned t he i nfusions can be adm ni stered over
tinme, one on day one, a second on day five, and

a thixd on day ten. . Af t en- da eriod,
Cher lteaﬁVﬁﬂ 3 5B ffbcritrg it SoHo vy AR
\Ag%ﬁe%tratlon e.g., two weeks to 6 nonths, after
tinme the ten-day adm ni stration protocol can be
repeated. Adm nistration of UCB-derived Pluripotent
Mesenchymal Cells by Direct Injection Another possible
Forampktt ation route for the pl uripotent cells of the

ICEO\f&ptglog %fzgggolgéplg ggzﬂqursz;ﬁgigg? %{{a (léﬁléveé) }rom ff'neb fz 8"07‘@7

{) rdial or transendocardial injection,
r ant aI intracerebral, or intracisternal

| nj eqtd1RRtioh Wf'b@fﬂiﬁfb%'d% bﬁﬂo?ﬁffeﬁ%th it rbeRed | 'c@nsent of the
i njection, and |ntrapancreat|c injection) into the

micthere After defivany of atabybwith the pllm:entaesetilialh a‘&rg, thetumbilical
brain, nuscle, heart, |iver, pancreas,

$aEE1S %ﬁubﬂﬁéylarrqnﬁdsam@t traeseeteddimil ican a‘ézﬁwg"rprﬁébe apalylicus. The
[ t,i t th t
ot} s B el ViPE b8 Sy s onk] FE R jgootcs

@Bﬂfatﬁﬁngqro @B SNIE[9Y Sfture medium with 250 U/mL of preservative-

free heparin. In all cases, blood samples are processed within 24 hours after

harvest. From each blood harvest, aliquots are set apart for routine
haematological analysis (Cell-Dyn 3500 System, Abbott) and for
immunophenotyping of haematopoietic progenitors.

Cord blood cells are separated into a low-density fraction (Hystopaque-
1077; Sigma, St. Louis, USA) and mononuclear cells are washed, suspended in
culture medium ([alpha}-MEM, USA) and seeded (T-25 flasks and 35 mm
dishes) at a concentration of 1 x 10° cells/cm?. Cultures are maintained at 37°C

in a humidified atmosphere containing 5% CO,, with a change of culture
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determ ned by the attendi ng physician. Adm nistration
of UCB-derived Pluripotent Mesenchymal Cells by

woOnpisaaszmsi on The UCB-derived pluripotent neseRciyusaio4/042743

cells can al so be administered by inplantation into a

patient at the site of disease or injury or at a site
mhedium ¢viery dddayst &ledlstin dbe devrloping @déﬂe@clﬁday@r e used for the

nj ur The inyvention urt her ,.desc ed in.t

eSS s Av ey S fgengtati s SHp ottty pon be
PJ;u t I icvsds,f

AREAT RLBPU B sl P Bt RS C e 2O 0595632002

performed with the inforned consent of the nother.

After delivery of a baby with the placenta still in

Examoplet2ie unbi |l i cal cord is doubly cl anped and

transse ted 7- 10@;&;? t he urrbi i cus. The bl ood
|§¢”ﬁf’40 WBingy s ﬂ’ “§’§Q/@?€H end of the cord

tl
it n B e BEeAneBh, Aol b D et ekl
GARERnt BEIROH AP RAR] Béerﬁd&aél{e‘éicﬁﬁﬁ 0% 3 BDT R4arBished with
after harvest. From each bl ood harvest, aliquots are

$hospipac-bufiered saliner(@BﬁgejmtammgQéfalF]aﬁalm detect intracellular
(Cell - Dyn 3500 System Abbott) and fo
iaptrg e ke e)dmdhgr@rt ceHeatg @@i@«?@u wzltbr%aé% trypsin, washed with

?ﬁ@“%%%%W@MM%%%@S%%
e i S RARTH g Infitiad Hhbodies:
D MupPd, €183)- Filf_l‘Ca(mllGBEt C@9OOFI_"RE D5 H/O_ﬁ)@leFl[SCCWQ
Cultures are maintained at 370C in a hunmidified

dPtwspingon lombagelend 8941529, CRVHPE. (HRAGEIGC, CD34-PE
&M [osPapeb et ST Re CoYsnEEBerbEY A RS CD49e-
R PR T A0
(P‘I‘FE‘ (R@B Sys914s,68bingdBR; UK). As controls, mouse IgG;-PE, IgG;-
FITC, IgGy-perCP, or IgG,,~PE (Becton-Dickinson) are used. For indirect
assays, cells are immunolabelled with the following anti-human antibodies:
SH2, SH3, SH4 (Osiris Therapeutics, Baltimore, Md, USA), von Willebrand
factor (Pharmingen), alpha-smooth muscle actin, ASMA (Sigma) or Mab1470
(Chmeicon, Temecula, CA, USA). As secondary antibodies, anti mouse
I[gGwm-FITC or —PE (Sigma) are used. Labelled cells are analysed either by
epifluorescence microscopy or by flow cytometry. In the latter case, 10,000
events are acquired and analysed in a FACScan flow cytometer (Becton

Dickinson) using CELLQUEST software.
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Exanpl e 2 | nmunophenotypi ng of Cells by
Cytof luoronetry To detect surface antigens, aliquots

woRodsroes303 UCB cel |l s, or cul tured adherent cel |l 8CTiSR004/042743

have been detached with 0.25% EDTA, are washed with
hosphat e- buf fered saline (PBS) containing 2% FBS. To
leihtracel lul ar antigens, cultured adherent cel I S

2@ ?@158 Hﬂcf hgng’ Rvﬂmﬁ: {%Effgr .(?d/"’c?l(é/%l %’gﬁgﬂ%@ws\ﬁ@ﬁ@r &%fﬁpi% ymal

?er ct assays, cells are i munol abelled with the
ow ng anti human anti bodi es: CD13- PE, CD31-FI TC,

- CD54 Piifip SteRPcdilsTdve cGIbAAGRELS ﬂOTé‘oﬁtBhﬁcglglm%M dé&@fnethasone,

Angel es.  CA, USA), CDI4-PE. CD38- FITC 4- PE ( Dako,

GDQ%‘/mlpasdaebm&rcki andCD2 9 M| BFglycebd iphids phiite, fd34Rilrd i partial
CD49e- FITC, CD64-FITC (Becton-D ckinson, San Jose,
differestiptiom of phurgDies-cells uwyHsBdgyeeEnasas dbinegaonated by Oil

Rt BB EBRERE ¢ e FONPRLERIHEL Y 203 Tad292)

For indirect assays, cells are i munol abelled with the
foll owi ng anti-hunman anti bodi es: SH2, SH3, SH4 (GCsiris
yics, Baltinore, Mi, USA), von WIIebrand
factor (Pharm ngen), al pha- srmoth nmuscl e actin, ASMA
@fBlVgM&WmoMbd)ﬁe(ammlowyf UdBrboived szpaﬁsm) Mebenchymal
secondary anti bodi es, anti nouse |IgGwmm FI TC or - PE
ma) are used. Label l ed cells are anal ysed either

Dhe PippaR IS SR BTG aaiily 2 desibedaRRbinbte | hre
%ﬁﬁhﬁéﬁq‘i T%H‘Dﬁlﬂze/é(%@ MEM gwbems tﬁf éﬂxaﬁeﬁ% with 30% fetal calf
D cki nso usi ng CELLQUEST sof 31In

Veituho (AC 8P gemiating bheneaird (@t@i})mMD abi@&a@lwlllme’d’ueptomycm (100
Pl uri potent Mesenchymal Cells Pluripotent cells are

&lmlyrigarmablibisoe %W%fhﬁlﬁ%](l‘i‘m@w ef@ﬁétﬁf@f@@ﬁ@tlo&ocells are
ﬁ%%({gat‘?al}swé %Egéé‘éﬁarfs' {5 Coned gt magoh 1 y—ﬁﬂﬁ}/%{é‘fagﬁtl?’ ng/mL
aenlﬂnsin %ncusoa%edd R° CMltf?erer?c%atfjo%nnqgaﬂn%t}%%Lbé/onct]afnmg Dulbecco's
MEM, 15% heat inactivated FCS, 100 U/mL penicillin/streptomycin, 50 ng/mL
nerve growth factor, 10 ng/mL bFGF, 1 mM dibutyryl camp, 0.5 mM IBMX,
and 10 uM retinoic acid for at least 14 days.
After the induction period (27 days) cells are fixed according to a

standard protocol (Rosenbaum et al., Neurobiol. Dis. 5: 55-64, 1998) and
stained with antibodies against neural specific antigens. Specimen are

analyzed using fluorescence and transmission light microscopy.

Example 5
In Vitro Haematopoietic Differentiation of UCB-derived Pluripotent
Mesenchymal Cells

Pluripotent UCB cells are expanded for two weeks in the presence of a

hematopoetic specific culture medium, with a growth factor mixture containing
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Red staining (Ram rez-Zacarias et ah, Hi stochem stiy
97. 493-7, 1992). Exanple 4 In VitroNeurogenic

wOoRids@ea08i ati on of UCB-derived Pluripotent Maenaisywwais2743

Cel |l s Mononucl ear cord blood cells obtained a s
described in Exanple 1 are cultured Hi(gh Dul becco' s
MENF I3 b oiiRignis)y ﬂmﬂ—%@’é CellGeinix), 3093 {eeldgystamns), burllnd

ERTy "e?nqéa? o B di hﬁ%n{x%o e - CaF v i Huwen

cul t ur sks r i.atl -
Heb BB SRS ko Pistd ah kel iRy foplying o
REAYy-to- hyesm%ﬁéahﬂésermémdn{ AN dthHcand4 34, CSt@ﬁi edilin a
di fferentiati on nedi um XXL contai ni ng Dul’becco’s MEM
T=dhheloiidshact i vated FCS, 100 U nL
penicillin/streptonycin, 50 ng/nL nerve growth factor,
10 ng/ mL bFG-, 1nM di butyryl canp, 0.5 mM I BMX, and 10
%ﬁtln ic acid for at |east 14 days. After the

period (27 days) cells are fixed according

Up PR DB iy FEICH R L PR

aodlsnatimeur al specific antigens. Specimen are
anal yzed using fluorescence and transm ssion |ight

i ;: ; dndlepying Ehaprsicedare] of Mmhgﬂ‘@leﬁmlo gaoehdne Biophys. Research
P

Gars. B R e (s SR i sk B b= For! 40 Bhbks

'aﬁgétﬂgsi%cfﬁﬁn§eingéct h(ff';@[ 9 919%}14)%01(&31‘?1%5 hd 84 fnlér/l?g xylazine,

TUm W
%ﬁ%ﬁ htir8 %Hl'b'i:ﬁé@mlﬂné%ltélﬁ%efdﬁe adtmPat{dee| InGend Oﬁiﬁocedure
3 (Cellsystens), hu 6 (Cellsystens), hu-TP

(h@phie%mmy( Js, pafmin’mal & Eﬁﬁ loBagrmhberHu (tha 1mrgadebe dmectly under
col ony-form ng assay qn days O _and 14 are perforned by

dbprig hgnda qfte&mﬁrtmalasl@feﬁ&hﬁﬂ @ebesinessé )by ligating and
xc%s?r?gcl T ﬁé%d'(‘;ellsgues%]el%eil)}l ({ ec%&oh&%laﬁ %)mbii:‘i)égln&lrg sfem cells of
the present invention suspended in 100 pL of William’s E medium) is slowly
injected into the subcapsular parenchyma of liver lobe no. 2 using a 26-gauge
needle. In another procedure, hepatectomy is not performed and the stem cells
are transplanted directly into liver lobe no. 1. The transdifferentiation of
human UCB cells that are incorporated can be determined by performing
immunohistochemistry on liver tissue of stem cell transplant recipients using a
monoclonal antibody that cross-reacts with human albumin and not murine

albumin.

Example 7
In Vivo Hematopoietic Differentiation of UCB-derived Pluripotent
Mesenchymal Cells in Sheep

Following the procedure of Flake et al., Science 233: 776-8, 1986, 1500

UCB stem cells of the invention are injected intraperitoneally into preimmune
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In Vivo Hepatic Differentiation of UCB- derived
Pl uri potent Mesenchymal Cells in Mce Follow ng the

wonros@dssoe of Beerhei de et al., Biochem Bi ophpeT/US2004/042743

Research Conm 294 1052 63, 2002, SCID m ce (age:

6- 10 weeks, 18-22 are anest hesi zed by i
|fn1jaé ghaepn Eighsmomhﬁgafkeg the transplantaten prg%@unegthe

Swedtreaiohan o g Cfﬁ%e@ﬂwﬁﬁ% Bzl oS can be

gi%ﬁé‘ergj 1?@&%2 %xhﬁ%ﬁeféuc{nl %}ﬁt -re%%t{\ylgg efr‘ ﬁﬁgﬁ% s a?nens (atria,

|v@hﬁ"i5clé§ QRE SepRsn) f%oﬁlnt@'ati’s}aléw rédlﬁ@htsﬁglﬂfﬁltﬁmmmﬂlonoclonal
it. A stem cell suspension (2 x 105 human unbili cal

@otibody ewhichl ik spaxfific ier umse heati shoekproteisuspended i n
100 nL of Wlliams E nediun) is slowy injected into
t he subcapsul ar parenchyma of liver |obe no. 2 using a

i%f aug‘f%needl e. In another procedure, hepatectony is
rmed and the stemcells are transpl anted

Dilfer&itidiNOICBMerAR8 Pluripotent Mesenchymal
trggg%lh%fp g?EntZiﬁgtlolntof fﬂ}%can C g luz;zptohgn a;zéenczyma

iGwlripdiieeed can be determ ned by perform ng
i mmunohi stochem stry on liver tjissue of stem cell

t r andpCBrittemesgllpiod e inysntign armmﬁfé¢d)nalramﬂtpn@@l§/y et
?ﬂrr%sﬁ??sﬁlr 53%2%%46%5 ygfqg \?J%gqq@fgq ﬁ%% @toﬁgamp ¢ 7 above. Fourteen

&%étﬁg ﬁﬁgf et?dhﬁg 21 oW n tdﬁé&%regﬁlg ure Oﬁgﬁﬁ%%%ﬁwrnan

alCB c$¢1ls em@ehe%aac céll§cén bd A8rmud b eBastieai & ebl theddross-
the invention are injected intraperitoneally into

mcmtmﬁynﬁﬂmailspsmm.s prrgtttanﬁplanh@cgﬂents wsieg a monoclonal
tra ntati on proc transdifferentjatio
ﬂ‘%l%@ t CEpSSTepeHp Wﬁéhﬁ@é nlllla'tlnr% ‘Egﬁ b@ep aﬂmmm
det erm ned by exam nation of the cross-reactivity of
heart specinens (atria, ventricles, and septum from
transpi @ﬂbhéﬁfdlﬂ'a%ﬂtp%téﬁtﬁ Blt@d‘ iﬂ th%bSEI?eaﬁe&@sh @f@herem

antibody, which is specific hurman heat shock
pnexrporatedErpmpiese®e as if each 1nd1v1dua1 publication or patent were

specifically and individually indicated to be incorporated by reference.
Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be
readily apparent to those of ordinary skill in the art in light of the teachings of
this invention that certain changes and modifications may be made thereto

without departing from the spirit or scope of the appended claims.

‘What is claimed is:
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In VivoHepatic Differentiation of

UCB- deri vedPl uri potent Mesenchymal Cells in Sheep UCB
weoetesoesdobs of the invention are injected PCT/US2004/042743

iiitraperitoneally into prei mune fetal sheep using

the procedure used in Exanple 7 above. Fourteen nonths

after the transplantati on felaisure, the

transdi fferenti ati.on of human .UCB cells into hepatic
cer 1 - carhBRInRS of FORGHE By SeSUATAESOF, BPAIG PaRCeatic, or

‘r}l;eglfag .rd?&%tsé,vsiaf&’ Iél%{hgd é’o%cpﬁﬁﬁgtgﬁ?fég;%@z{arﬁg?%ﬂhg b a patient a

irent’s$7using a nonhocl ona

BE&dIBoM bid l1alebiw@drtherefraif tprspaed TR human
gﬁ%ﬁﬁ?ﬁ. Al puliggg ions and patents g??%d inthis
spelsilithlcedrd dito ad, ldvenéil blootd; arrpoblabddanyple df@n anveviasm
i f each .individual publication or patent were
dvarary, vehereip saktplusmotand gall (9) pxetcssaserH2oSHe, SH4, CD13,
[ P e r ef e. Al though the.foregoin
2R BAOR B AP LT e PR ) SRS B fgregs CD14,
[ t o d | af 4 of
P R B TR o MO G BESE oS A4 (4] 13 sappble of
Qi ffbreativtiffiinto doe driigorr éf 4 mdseadtiyrodl plaeipoeac kieligs of
this invention that certain changes and nodifications
femateporatie phinigroters oslls hoguradapernpoiegt celbnon aeergithekial
or scope, of the appended clainms. Wiat is clained
ﬂ%?@?%@ﬁ%C@L A nmethod of treating a vascul ar, nuscle,
hepatic, pancreatic, or neural disease, said nethod
conprising the step of admnistering to a patient a
pl urimnot enhe SRtHodWT daidh QIRMEr&iflshidHelseygsisthedeiileMisease.
prepared from human unbilical cord bl ood, placenta
bl ood, or a bl ood sanple froma newborn human, wherein
said pluripotent cell (a) expresses,K SH2, SH3, SH4
CD13,£CD25be mpimd ofcglaum %awbewg@a% 15g@sP e KBPQth mgscle or
does not express CD14, CD31, CD34, CD45, CD49d, or
éfﬁ%%CEHFFEE S$ifkers; and (c) is capable of
differentiating into one or nore of a nesenchynal
pl uripotent cell, a henatopoietic pluripotent cell, a
nelu:r al. plThid pethed ofosthim 1pwherciandnt 8skasd ispl hepapiotdintase.
cel l.

5. The method of claim 1, wherein said disease is a pancreatic disease.

6.  The method of claim 1, wherein said disease is a neural disease.

7. The method of claim 1, wherein said method comprises

administering said cell to effect organ regeneration.

8.  The method of claim 1, wherein multiple said cells are used to grow

a blood vessel in vitro, which is implanted in said patient.
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2. The nmethod of claim1l, wherein said disease is a

vascul ar di sease. 3. The nmethod of claim1, wherein
weawd/dsmaease i s a snooth nmuscle or cardi ac MUBCITAIS2004/042743

di sease. 4. The nethod of claim1l1l, wherein said

di sease is a hepatic djsease. 5. The nethod of claim

1, wer ei Thesniethall elecleiom il s wherrdmcyaed pregeaniysesdbef sad

The .met hod of cJaim1l, wherein said disease is a

Vingtest sbisadmmisirsd 18 SHIPIHCRY ai m 1, wherein said

met hod conprises admnistering said cell to effect

organ regeneration. 8. The nethod of claiml1l, wherein

nul tigy e B thei®dd SF @BEN 95 AftHeA: AsAPLiding! iﬁ@dcfﬁ%&f&ﬁl ptdkeny

vitro, which is inplanted in said patient.9. The

reetltoexpfess laniemdbtheliabcdi masksirdbiong edsnivstdringf s dipdogeny

pluripotent cell is admnistered to said patient. 10.

Tl taserbpptisntcl ai m 9, further conprising i nducing

said progeny cell to express an endothelial cel

mar ker before adm ni stering said progeny cell to said

pati ent . f L4 ; j j

P ogeny col B R O R B P s

mambetl esvalgnimetlityod P 1H12 mdelombhastiwddyc| ai m 9,

further conprising inducing said progeny cell to

express a liver cell marker before adm nistering said

roge |1 ta sai atient, 13. The nmet.hqd of claim
b P neFheehaCofghit SoBirhs sompRr Bgany teie g bfogeny

r i .
S8R S L RS BpRBL5 A2 BLERL PO (0 sid
GJatiefit.9, further conprising inducing said progeny cell
to express a nerve cell marker before adm nistering
said progeny cell to said patient. 15. The nethod of

claim9, further copprising inducing .said progeny,cell
to exireskhametied ok latm SnHutheTeREPES g IndHeRgeRid progeny

Reigh eexla)(rje@s 3 psatn%eia@i% cell marker before administering said progeny cell

to said patient.

14. The method of claim 9, furthexr comprising inducing said progeny
cell to express a nerve cell marker before administering said progeny cell to

said patient.
15. The method of claim 9, furthex comprising inducing said progeny

cell to express a cardiac or smooth muscle cell marker before administering

said progeny cell to said patient.
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said progeny cell to said patient.16. A nmethod of

whet her a test agent induces differentiation of an
wO0lsa6s3 pl uri potent cell, said method conpri BCIAS2004/042743

contacting said pluripotent cell characterized by the

expressi on of SH2, SH3, SH4, CD13, CD29, CD49e, CD54,

and 090 Amdthedef warathe¢rae tesh ggetidndweasediffesentisttioomaizan

4 5, CD49 an 106 anti.gens with.said,test.
e AR BT g 2 BIERHoCPPHARES T SE S g P Bfipotent
R HERRLA P B R N BF Shi2, STEL ST R LRI Cpase,
@DSAI hd @Bb@taﬁﬁfg&hg,rdrﬁpkemn%omb lexpiebsioh GRCIAD, TW34, CDA4S5,
produci ng a population of cells characterized by the
éxip4ed sindrCIol 0&kigtig Shis with-#hid Gt 3geBDan] d€batdeg aCbsdge in

and_CD90 antigen markers, and | acking Lhe expr esai gn
anarken gxpresyen otsud, catagad phwdpeenbeel hivheyem saif ebaage

TP o By g

_capabl e of differentiating into nmesenchynal
pluri potent cells, hematopoietic pluripotent cells,
neural pluripotent cells, or endothelial pluripotent

cells; b) culturing said pluripotent cells in a medi um
cont ai’hi nfy nershedréeassheiioe papulatensuffdallsicharacterized by the

CARED ool 00R, 2L 900 PLUSLOS! e el 208 oo aigen
YAFAE L SRk HOADFRLOEh LRSS O
it 5 e R sonpubgpags g b2 L
conposi t #)on pewipingsphyipeiéitigells dekived fosmnimbiicht cetdablood
D4 A eio AR BA 2 i e i PR BR] IO opall,
phar ecRvisfr P dSe BILS bape SRRFENER: fyts, op spdpgbetial
Pr og&dlrif&ibht &fsal ned by the in vitro or ex vivo
b) culturing said pluripotent cells in a medium containing
dexamethasone for a time sufficient to expand said population of
pluripotent cells; and
¢) isolating said pluripotent cells from said culture, wherein greater
than 20% of said isolated pluripotent cells are positive for SH2, SH3,
SH4, CD13, CD29, CD49¢, CD54, and CD90 markers, and negative for

CD14, CD34, CD45, CD49d, and CD106 markers.

18. A composition comprising multiple pluripotent cells that are
positive for SH2, SH3, SH4, CD13, CD29, CD49¢, CD54, and CD90 markers,
and negative for CD14, CD34, CD45, CD49d, and CD106 markers, suspended

a pharmaceutically acceptable carrier.
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transfection with DNA encoding a desired protein of a
pluripotent cell positive for SH2, SH3, SH4, CD13,
waReB/066d049e, CD54, and CD90 mar kers, and negaPCvaStmn/042743
CD14, CD34, CD45, CD49d, and CD106 markers. 20. A

conposi tion conprising nultiple cells of claim19,
suspeifde A ipduzippteat peeganyi ecdl oBtameddpt Bisl ig wilp (Qregx. vivo

s egetoT BAL Y At doeard Pereitkobe PGt o5 positive
P S B0 YR € AYg) S Diﬁ%., @?zﬁ}!gl?g%,‘tﬁgh’ arfd ) oﬂ;ﬂl%hcergl, and

spongé; and a natrix herapeutic ne
GRERMIVS FaraC B, G3£rCDY5 ! CDA9Eahh& TD 106 ARekersher eof
a therapeutically effective anmount of the conposition
of claim20. 23. The nethod of claim 22, wherein said
cells express in.said patjent a_therapeutjcall )
of F el v eh SOBEPRSIBON SAMPrisEng pRdtiplesieds of chym {ficsuspended in
nmet:h f elaiml rein.said pluripotent cell is
B ey e hsnt Bictne o B 1" of “the cell types
of isolating said pluripotent cells fromsaid culture,
wherein greater than 20% of said isolated pluripotent
cel | 2lar é'posotrpositionr ofSHRIm $8Hr 2LvherBihdthe @h2®maceutically
CD49e, CD54, and CD90 nmarkers, and negative for CD14,
@peeptaldpssrrieppotelecied from e sronpegonsEbing wfesaline: mael, a
%ggareition of a ﬁedi cg?ment for the treatnment of a

Whr 2 SPRYi1%0Y A at i ¢ or neural disease, of a
pluripotent cell or progeny thereof prepared from
unbilical cord blood, placental blood, or blood
prepaed A rnhetapentvodtiod oBRiprisHieh&ininiS@ithg to a patient in need
pluripotent cell a) is positive“%%r SH2, SH§ Sl—pl4,_
dnarsof atizgapomdcaly efibsetiveardoomoot agrdosapositgn p§ claim 20.
negative for CDl14, CD34, CD45, CD49d, and CD106
markers, and c) is capable of differentiating into one
nermipor i EREEEEEYIRN 24 S hChE R BES shes iy aaie patienta

‘%EéﬂaFelﬁEca@lgi @H‘Q&i‘?beéﬁl@hmpé%ﬁdi@%ﬁ@éd pfdtkin. 26. The use

of claim?25, wherein said disease is a vascul ar
di sease. 27. The use of claim?25, wherein said disease

Is a smooth nuscle or | A ) i
24. The method of claim 1, wherein said pluripotent cell is capable of

differentiating into all of the cell types of isolating said pluripotent cells from
said culture, wherein greater than 20% of said isolated pluripotent cells are
positive for SH2, SH3, SH4, CD13, CD29, CD49e, CD54, and CD90 markers,
and negative for CD14, CD34, CD45, CD49d, and CD106 markers.
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cardi ac nuscl e di sease. 28. The use of claim 25,

wherein said disease is a hepatic disease. 29. The use
wohoasioasans 25, wherein said di sease IS a pancr eRCTAIS2004/042743

di sease. 30. The use of claim 25, wherein said disease

is a neural disease. 31. The use of claim?25, wherein

the @4l Usarin tﬂn@qﬁepamatlongﬁrai wedisgaeat fo1 the. tr@ggmerrhef a

use of claim25, wherein said, cell a,sai ro
a1 T4n BED iR ARSEATIC Revdsh Her7ss OLaPRaRetEE Sl i progeny
fhereof prepared from umbilical cord blood, placental blood, or blood prepared
from a newborn human, wherein said pluripotent cell a) is positive for SH2,
SH3, SH4, CD13, CD29, CD49¢, CD54, and CD90 markers, b) is negative for
CD14, CD34, CD45, CD49d, and CD106 markers, and c) is capable of
differentiating into one or more of a mesenchymal pluripotent cell, a
hematopoietic pluripotent cell, a neural pluripotent cell, or an endothelial

pluripotent cell.
26. Theuse of claim 25, wherein said disease is a vascular disease.

27. Theuse of claim 25, wherein said disease is a smooth muscle or

cardiac muscle disease.
28. Theuse of claim 25, wherein said disease is a hepatic disease.
29. Theuse of claim 25, wherein said disease is a pancreatic disease.
30. Theuse of claim 25, wherein said disease is a neural disease.

31. Theuse of claim 25, wherein the cells are used for organic

regeneration.

32. Theuse of claim 25, wherein said cell is a said progeny cell that

expresses the endothelial cell marker P1H12.
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