TREATMENT OF PERI PHERAL VASCULAR DI SEASE USI NG POSTPARTUM DERI VED
CELLS CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application clains benefit to United States Provisional Patent
Application No. 60/754,366, filed Decenber 28, 2005, the contents of
whi ch are incorporated by reference herein, in their entirety. FIELD
OF THE | NVENTI ON [ 0002] The invention relates to the field of
cell based or regenerative therapy for peripheral vascul ar di sease
patients, especially those with peripheral ischema. In particular,
the invention provides cells derived from postpartumtissue having
the capability to stinulate and support angi ogenesis, to inprove
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Various publications, including patents, published applications,
technical articles and scholarly articles are cited throughout the
speci fication. [ 0004] Peripheral vascul ar di sease (PVD) can
result from atherosclerotic occlusion of the bl ood vessels,
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BACKGROUND OF THE INVENTION

[0003] Various publications, including patents, published applications, technical
articles and scholarly articles are cited throughout the specification.

[0004] Peripheral vascular disease (PVD) can result from atherosclerotic occlusion of
the blood vessels, particularly in limbs and areas distal from the heart, resulting in diminished
blood flow and insufficient oxygen perfusion to tissues in the vicinity of and downstream from
the occlusion. PVD is frequently manifest in the iliac blood vessels, femoral and popliteal blood
vessels, and subclavian blood vessels, and its effects can be exacerbated by thrombi, emboli, or
trauma. It is estimated that approximately 8-12 million individuals in the United States,
especially among the elderly population and those with diabetes, are afflicted with PVD.

[0005] Common symptoms of PVD include cramping in the upper and lower limbs and
extremities, numbness, weakness, muscle fatigue, pain in the limbs and extremities, hypothermia
in the limbs and extremities, discoloration of the extremities, dry or scaly skin, and hypertension.

The most common symptom is claudication, or feelings of pain, tightness, and fatigue in muscles



downstream of the occluded bl ood vessel that occur during sonme form
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{0013} In a particular embodiment, the peripheral vascular disease is peripheral
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| ot #12 (f%‘ﬁeaélﬁg 3 Pfaﬁf‘élt B&Y% APEFPEIE - Wﬂ#ﬁrﬁi@gﬁ%cmmm&a phasiageutigalty

densi t \cedptdWROEkrE& dnd gp@ O&rﬁ@& b&{swebdrbeh @b@@; &%éﬂdfa@ioﬁ?ﬂ'a@c from
(Hayflic 50%+ EGVt 2W 50% . Neutr al |2|an§j antibodies’to

sg/ i) SBYR RREParHT-deriyey ol dn serge arefgrradisnsbodiments, m@pparaw@@pme FGF
cO- cul tatdl BIGK el heSpHiahiaiconREds cOMpbdigordnde kit g ki gﬁ%ﬂdﬁ&@@ﬂﬁlﬁted meert
wer e harvest ed. and c&unft Ed usi n ?%:iAVA r) instrunent. Endotheli al

cel I's RE1EoREde REbAISEL %I‘qvﬁn@@\ﬁs m8dP&eas control. A HUVEGs. B,
HCAECs. DET'N’(LIBP RES6RIdEHb @hbther aspb&@2 e INAdHtiOHShE S55R-REGiVEE @bthods may
t hr oughout e eC|f|cat|on and cla*lms Such terms are to be gi ven

their oF&FaFEPsH %?W@P?rﬁt‘?%‘é‘a‘é‘? fromiherestsriayrdiryed cads whewd th @I her
speci f ipeapatayiod ebmpriststa@e By Atct it REtREN6LIdRE] COlQaBARREINAANSAISK @ the

W|thth definiti.o ovi de erei.n Stemcel [ s are

undi 1 £ SPERP I PUF g F?F@j#l%g?dwé%m Wyﬁeﬁe ROSURHgPeieERPd clsptere
to sel Brovenelis mafinto tiat Hifdmpeaiaratoas tanpiRduERaa BEENY ceI I's,

i ncludi ng sel f-renewi ng progenitors, non-renewi ng progenitors, and
termnally differentiated cells. Stemcells are al so characterized by
their ability to differentiate in vitro into functional cells of
various cell lineages fromnultiple3erm!ayers (endoderm nesoderm



[0029] Stemcells are also categorized on the basis of the source
fromwhich they are obtained. An adult stemcell is generally a

mul tipotent undifferentiated cell found in tissue conprising nmultiple
differentiated cell types. The adult stemcell can renewitself.
Under nor mal dPoInmQthercemsctsiof thednveatigoieatufe pheamadentical egnpasiions ddekits
specialized cell types of the.tis ro i I | . :
pbost bl y- o pedRETeS sebRisie SR UG e REL & 3R ne Rt of
cel | fromhtBestpanei-degeed cétBss of a bl astocyst-stage enbryo. Aletal

stemcell is one that orjginates fromferal .tissues. qr nbr anes. A
post par t um st dA8%8| |Othe f%g‘ﬁ‘ﬁ? Mqrsvaiesy P% %F H}VFB%qne‘ﬁ’t”th?é\r’TlEerftﬁg?gy feference
ori gi nat eg, tﬁ@&?a%iﬁﬂrdkééhbﬁorf éﬁ%%%i@@ﬁ@%}{@@j c tissue available after

Yy,

birth, nane e placenta and the umbilical cord. These cells have
been found to possess features characteristic of pluripotent stem

cell's, i nBRUEF PESCRIPAIONIDF (IHBDRWVENGSt he potential for
Tt el _ . |
ifferentiati 0[?%;13? FiR0Y rsg&lﬁthé LAGROANTERR PRBbAITNSES g?llcpl%rbﬁaé@bh e

bl ood- deri ved ose obtalned fromu cord bl ood)
or non- bl potifeeigivh veehdoehetjal,ceis Kt thielied de i were sdededanto Hedmttoni of s ddsvedlf

the umbilical cgord,and p)] acent 0030 t nhr L S
typi cal | yUIFES ?‘ﬁ‘é‘EF %@‘ fid B%tycﬂfi%éﬁ%‘%ﬂlﬁﬁﬁz ﬁ&o&ﬁt%gsgg%r%gﬂp |18ﬁ??{ﬁ04’

" humans 1 efBICs, drdibkdWrasBahdi@rdns BN frRés 4t b Addsit9 Bf 5E008R0YEMS{ DG I0REKSIngt) in
devel opnment. Fetal tissue refers to tissue originating from

t he
fetus, whiclive nedinddaiiishedide + EGMRRMERI%@r Hapvick BB BOM-3MdNa0%r After
dovel L : . . . .
2ssoc at el it Epili ob e XaA BRI Bicd hIRLECUR A A men.
Ext r aenbr Rodutlelitl csHsiersrei afsol mdetamed indeGldr 3N Nincedieastposities cqnsiobr AAUIVECs. B,

ami on, vyal C | antoi s), unbilical cord and placenta (which
itself fpﬁﬁéﬁgo%%hori on and the maternal decidua basalis).

[00311 Differ epb2Rt Fiird 3sHoR@ tRY SRS HUT M R0 A48 SP@edliaing 286bodies on the
("uncomm tted") or |ess specialized cell aﬁgw res the features of  a

speci al | zpigligsaition of erdethelaleehe HleViees o1 I ARCHirgie seeded ppto thobotioneefs -
A di ffere@gﬂ §£s%9a&‘1 Iré dis 2O enbifAls 508G cHRKGP gmgo@equy%%@gﬁgg@%'czs%zoso4

("committe position wthin the 1 neage o _
comi t t edinsidh eansayeflinseds ston densityprfG068 sellafemd i 1,6 8 eiis/iratiton coculhae sietie

acell th a c ] e differentiati.on t | nt
whore, undir i ReF EEREaMAY sheEate ety b @sner DD i P IR} B
into a speEVEGE (ReYh!)teReaisd addedshis GineC Afler ¥ MBRSof caRdinga/veDs wetdhdBiested
normal circunstances, differgntiate into a different cell typ

, r _ . e.or
revert toanqousted gsing &GS YAt eytrement. Epdnthelipbeedls fes s maintagigd ik @Ms2MV
to the pr WA ] i Akl
cormi 1t oo Eaags RRINRCEA, R nf Rl P uPia B RoRRRR ARt
| i neage ofiewraighg ardibbiiaesretsheviney, éliVECoB, HedB sl |, i.e. which cells

it cane from . cells it.ca i i The, | i neage. of .a.
vl o aceat nR0RH HigftE nisfow’ 1 Ber b R TC Wikl of RS AR fipe
di f f er ent haibbdies ol HOBRYatioR of HYVIETE. BRIVEEs werdega@brit®the ®etibmios a a4 eelll
that has the capacity to create B)r%glgny t hat are nore tiated

h » differenti a
than i t sefifsie GRS dsh ptardepsiy of R0 eglafein 91%Q?Oﬁsﬁq/‘éﬁ#l)§ﬂ%ﬁ%\é3%\6med@ffor 8h.

progeni t 0fgys e tiAkedRldtilvid B overli@iifBbdtRntif 0358 of EHMIRI R hitGia containing
progenitor cells, as are the nore I medi ate precursors to termnall

di  f er ent DAaVekBSand withaubgromds Betors g feswards FES, freshdy preprschhld €6 et 1203 54 cell
i nvention i I r j | I

e 1 i t 1 ol siFs SFEFkrEAnd MR BE 6t e Br Al ( Moy befkbaseq. Afiers

pr ogeni t odays ef tuliuse, oélisemerel Birvesta] g caurted bsingGUAY A%ahnmﬁt.ar@hi grey bars,

the differentiation pathway, ji.e it arises fr a stemcell _and |s
 nt or med BEGACH TPUBTAORT o UV R iy Deean DUy orutnseaS o of
cel | typegroteld) Sark YRS Wals, PIOERTY ihQibafe WithissaRQ08H A1 239 FPt&eihO

[0024] Figure 4 shows the effect of hUTCs and MSCs on the migration of endothelial

cells, HUVECs or HCAECs were seeded inside transwell inserts at a density of 5000 cells/cm?
w6



[ 0033] As used herein, the phrase differentiates into a nesodernal,
ectodermal or endodernzal lineage refers to a cell that becones
commtted to a specific nesodernmal, ectodermal or endodernmal |ineage,
respectively. Exanples of cells that differentiate into a nmesoder nal

| i neage or(2800kcallbAsett)oand @i ot 1 BE€30d e MRTs oned the bottamt ufied-welitiisareeulture

not limted,tg, cells t are adi enj hondr ggeni ¢ R
der mat oge n‘F ifha ?ﬁgﬁ%ﬂ% BB%@ < fis fHe né‘h g)ﬁg QQH vgelﬁ Fﬂ/@g‘éﬁﬁ? ?Féi)ﬁ%ég‘&%%@ b

ur ogeni t OgERMICMUSVENIAE7 dBBIOF EREEHRE @auscxhat%r@&ﬂ oeRhderEasmhesurivell
cells that differentiate into ectodernal Iineage include, but are not

limted t dn@ﬁi verse harvestodiand copsed e GUAYA gnstwnhe%ﬂd@tjlﬁil%lg@#ﬁ were also

cells. @ﬂ ff Ntal g¢ermal |ineage
i ncl ude but Jﬁgﬁlg&)no im tg@édlﬂs S eﬁl Aeﬁllt@/}géﬁt Ps Q%‘epat ogenic cells,
cell's that givg0025seFigaretSsbows mere{fecnfof hUECﬂotﬁlﬁBDﬁend @utralgahgd stibbdies on the

erseto anc ells, .. 0034] The
Sel s uscdniErpRer SRATEl A SRPVERS OHEAER FEia Sededndedpa hbsert Gt a
post par t undesgity of 5000 &qa%ﬁé(zmct@nyﬁﬁ%) afd heTCRRPCRB04 TME YheHoHBmBEY 6-well
sonmetines be referred to nore sgoem |caliéﬁas unbi | i cus-derived cells

(UDCs) or tispusctiurg-dinbrat g densitiepf s000mektsym” (.08 enlis/veal) in dpecuéiere mediday
te d ; _ )
ded i t REY Sk I8 IR GRS 0P BEHliBng b R OFRY B PR Rm)
the cells \haveddaéanthmhhm néetier f7rdags d)ﬁmmultbnemadigtkaam&mnrth:@umiﬂmdgro(ﬁm

Lo expand TREVHDBAFLETERea bt Eines GUAA® bndyertrhesuiiol el

mani pul at i Qe a8d mdHpdihddGAE MM fleli a8BéhtloheA UMUTBE s BaICAESs. 0f the
unbi l i cus-derived cells of the present i nvention are described in

detai| belBRIAILED DESERHHIOPEr i cytes, al so known in the art as

Rouget cells or, a I

Fouget, Cel OO Bl S AL 613 BB BELIE YRS KO s e
(Arnmul ik Aodt gbzt:n (RROBIindy mamﬁgmthezaﬁmzsszﬁbe;wtshatdlfated ouher speeificalby
play a rol anon t her thi conmmuni /5| allin j .
Bnabt hel | Aero8) 1B PR Rbp T S et pGuistal 1 Oh i B gt ytled fergin

bl ood flow, bl qogh7yasSew aikaR dheiffRntifsd el deewalRReMility of a single cell both to
angi ogenesi s, and endothelial differentiation and dgr owt h arrest

(1 3erger s efgencay, anq tpcitiEyenviate to peydies Biggery.calbp inslyding self-renewingyproggnitors,
Various teﬂdﬁﬁ'ﬁtff{/ t%ﬁggﬁr{xtgrs ﬁﬁﬁéfn?ﬁal n}f eﬁtﬁtéalﬁehyrﬁcmg@ilé 59 HI|S(5 Uﬁa?acterlzed

refers genera I'ving organi sman
under contbyohéiesbiiynadiffeomtigteiimviguligta rfteibtwnal tally Iclf uarggls pell %nqagtzsrﬁumymulnple

cell culture i,s a .cu]ture of or gans. t r

T an orisEni e (hore stsoditn bd ol BRHE B4 Rl i B BBy SRl
in cul turegefiedyetsENowAnE trehspR@thtibh aad 3 @atribubbdbstimidng e meQidhétialNGssues
that facilitate cell growth and/or division, resulting in a |arger

popul at i orfoBPWInE&ecioR &nto PIREIACKSSE | s are expanded in culture, the rate
of cell proli fE{g@J{B:] ORydr$ c SRR 1 1ESic B r?#tht@[eut&%el@ Ulﬁﬁldﬂienﬁhirﬁg 1)

needed for the s to double in nu isS 1S re erre
doubl i ng totigntent; (2)plurzp®@787q3) multigolent, (ﬁ@llgavcaerp@pdl(%)tunmt@f Edlpprgnt cells
formed by on i.vations of

| |
round of SUBRUF T G<Y 2 Sk Ely R SxBlenBpRUl TR Wi Bl b Gy SREBe o
subcul t ur eglye fifeay aembryehiceRdypee Haliparimglldinendphssedsto ghveipets £ bubset

popul ation of cells, or a cell line, is sonetines referred to or
Char act er | %eal BYEoRR: PRSI PREIFDE 5599 QEethal A pURsiE §YStas, For exampl,
exanpl e,  ahedhkd; reﬁsls@ﬁlclenpgmd)%ﬁ %da&egmgbﬂs% uﬁeﬁ@hﬁaﬁs@qeaf—%egawm fﬁﬁﬁ)d

may bereferre to as a P1 | ture. Erlmary culture, i.e.
first cul t@#lerea‘tmwdmg@got#w@rmmt@m a5d ancel Bippsardredamenisd e ge platalets) that are

desi gnat ednol?&)al (;09-! og\é\ftsnc% tfl@ gd réﬁ%l]ﬁiﬁ'at? grlélotlzjgg dtentt ??1 é% %{1& 82%ore restnc‘gd

descri bed as a se Pire er the secon
subset of cell lineages than multipotent stem celis Cells that are unipotent are able to give rise

to a single cell lineage (e.g., spermatogenic stem cells).
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[0039] CGenerally, atrophic factor is defined as a substance that
pronotes survival, growth, .proliferation and/or maturation of a cell,
or stinulates |ncreased activity of a cell. [ 0040] When
referring t o082l (Ste cplly eeisisatcetegetised ontthebasisrofitbmsmswdime whithgbey are
repl i cadtt¥Bed CESHANGS, QLI

n Qb feSlchitbfy o W%%&ﬁﬁﬁnﬁﬁ?%%@l Fnuga APAIhLY

attributable to finite cell culture 0 grow
beyond @URTINe HERS dilfgentsse aeliityrns. dbe Bﬂtﬂh@j@m@émm@g lﬂsdf evndad t o

as Hayfddrekl &rduidiahges, ﬁh&ﬂ‘ﬂb@&f&?&nﬁﬁﬂe% yre&{ @2 %ﬁ&ﬁﬁlz\é@éelf bl of the t1ssue
descri bed usi.ng fibroblast-like cells, “nmost normal hunman c(i

that car”Be& FgRuEed s prsbly ﬁtb@msa? EPehdepgubesa ey cell is apiunpotent

senes C edeliefron] th thifer ¢ll frAsd o L RASL YL siflief dr@iremt Ag@z‘ag stlEJﬂ‘Lgt@fF’ Bb\écﬁlgglﬁﬁ ongﬂﬁiteb

t he maxilE E]Ilf%dganlst ically fewer than 10 ngs
(this i&PAEAHFHFECT Gremiby 1ﬁg%°SP6F‘“7’§|SFe"t 6! s @mriitipaiotiigs pbwippisnkoalighat
beconme sigesaanbstaniilly fasa éﬁ&@ﬁﬂbrﬁoﬁﬁ: tSakthd dta@abib alRbenitR), rﬂhiél}d e placenta
Senescen doe " % gfpﬁfe hronol ogical time, but rather is
neasur eaﬁ' S STEY 18 TS9PSR %ndfarpommeaweéﬁhera%m@gg
t he cul Itlump)ttta Steﬂfk(&l@;,gﬂcﬁl&dmg RaRq peilfdrstiorpaa tﬂ&pﬁ@ﬁﬁﬂ E’ﬂrb%ffér@ﬁf@ﬁbﬂ 5![\};:0

an i Vi sion en

essent i ors re able to r
the gr olg\% nea ar estp f‘%’ﬁ‘lﬁ?gﬁma%ﬁﬁ gﬁ&r‘%ﬂ?‘f fe-BafiS 3P Bte qfpaned
sanme nunge un‘tbihodb@dndi bhgd) asncadilbahiabicdCel), 5s gitasd GoRlthOH@Bloyd tissues of

Sim | ary, [e ozen in liquid nitrogen after various
the pmHRR
nunber s oFm %ul a ‘ll%idrgo% Fap‘ngs and then thawed and cul tured, they

undergo s ubs[ﬂ&%ﬂ i dbBrybiie tisomes lyph:hﬁy definedan hbsmmxg&&tmgﬁbﬁl the embryo

mai ntal id scent. ¢ re no d i ng
ol s PR ELALEYCDy Eiint Bofia SENASERRCRTh it b ot af fvefdbmet
(apopt e@t&ﬂwdfeméwbmngmhmg Gionete ifetug, vdiich mdmdtans ﬁhfﬁg tcﬁﬂrtafpemi@from

as |lon much _al
ot abol oS 5 MESKEREMopHIER & S Bof” Bl Sl TRE sk o U tropdiieg it
of sendwiaeioriginating fas:, st englayo be&nmf Gatrderhrybeictismes srichide eh’g‘adiﬂﬂ;tyomc
bi ol ogi r.ei.n
the t erﬁ%?%ﬁé*ﬁ@“ﬁﬁ%?‘u%%‘e’% i Bk 246 tanvois) el Sk 88 BRES IR e
t he culf®ns Fepedre qhosiepand theverseringlattcidab basalitin part i cular, one
resentl r r of € 1o
i ) OGS OBt bt MBS Sl or s

i nvention . in conPrlses | becco'’s
Par t i c§Peftlizep et aapises ths femmws pwmp@b@sieccumm Enervt gell or ogesle cell,

Car | sbagk exaiple. TA{I@ i FONEMbd? deft m%&ftﬁitéhlal Yt B L SIBRO L Idﬂ&ét{] §&E%7d )

nost preferabl, tal bovine scrumor human scrum Typi ca

(v/v) PerifPe BERnfhe Hasagmota cgll. Tos ter gomumezzad, whon ﬁ@@éﬂmme prwsssmfe
Logan ld]’ffcrbr&mﬁdﬂ,&dfcrﬂb&%ﬂ%ét*haéi%fob&!d@a @b ﬁﬁ?dr@&fﬁ%ﬁ Pah(vgpgoeé Bt Mere,

100 Unit/mlliliter penici| gr ans/

strept SREE mrmal i cpmBianGes cif Bl soRtine (9 ‘Ihiff?@lnﬁa’fﬁﬁ%taéﬁp‘éﬁﬁcﬂ type or subset of
I nvitr leétypeﬁahﬂﬁﬁ&@i lﬁ&éﬁnorﬁlﬂﬂ:lﬂbuﬁﬁﬂa%%e(sV&Yﬁm%hEt@%tG%Rﬁﬂ&feﬂ%ﬁlt pe or
(Si gna . g 14 5{&' ﬁme caseégdlfferent grow h nmedi a arc used
or dif ‘?egn & ?fﬁgf ?ﬁ%}“i{a SR PorgGieatarionisiTs indbe prcesshy ksl § oell
i ndi cahﬁ&rtsm ihaes srexialias] (wanhamg g@amﬂﬁn@a@m& dBEL BN Advsed herein,
certai rovvn wi t hout serum’

presen afneg‘?f & | %eﬂd%gﬂe% & gg d'cfﬁ BP@Q ICFIi‘ ‘ﬁa‘g’%%&fﬁl’? i cerag {rameng rdiet pells it

fact or s¢n give cic warThedinasigtad alc@llpheedid icllNWiBiSARRedtarR BsheSld D 8L 114 f¥fent
cells. 5&8‘?&”“’& greferred factors to be added for growh on
serumiftree maél1 "cl ude one or nore of bFGF, EGF, TGF-T, and PDGF.

In no (rj e pref®3ekd ]gremmm mﬁesa pﬁogmztdrb?le& ﬁel[&l&é’c He®Wle R a&tbeo bgdeOr S
erbod it Bl e bR REer SR G e ettt o cappoty o wplepinp oot

grow h of the cells. [0042] Al'so relating to the present
i nvention, the term standard growt i 8condi ti ons, as used herein refers




[ 00441 The terns treat, treating or treatnment refer to any success or
i ndicia of success in the attenuation or anelioration of an injury,
pat hol o or condition, including any objective or subjective

par ametEPreiraHoEs Byihat defnition, st sellsdhemstives niesHicrogénitoy eilspamare the

maki ng hée 1inﬂield{aYe pRARERE QO rmd ?Elgg@i@g{"etnh%d NS Wﬂé E%Hoahé hg%s of the

patient, slowing in the rate o generatlon or |ne
final JBPYRtBYe #edengrited in exegteg despil belawi thig bfpﬁfbflftﬁmﬁngl dpmgqnera:c kil

physi cahapbe #8RA! &l 2 Wetdwdbirg, o HogBiiRk eABisech Q@ﬁﬂx&%&%gﬁﬁh WY el&iledlate

The treat rrentfeor amel i gration of Synptons can base jec

or subj'BES GEARERRRSIYEY; He Hhianisng omea plemusiellgndis iatepngdirte d the producnon

exami naiﬂdﬁﬂdmﬁ@éﬂ@jrﬁégir@ﬂ&beﬁmmﬁﬁéboﬁ‘msw SorBshehs @etlirlL %ene;ml not :ﬂ()jle to
eval uat i The terns, effective period mg{

of f ect ITH TET %F‘i?ﬁ@[’lgléff i it fypg op sl isaefered takereip, lé?vﬁbbe Jaeéqﬁetddo B3 hen-

condi t irensvige pgagenit@‘rﬁéﬁ roahyétemzféw@lizgtet D o%%tok Br YrdeliRoPBYNOdS) |
necessary or fe or . a ent or p armaceutical conposition to
(PR har b the Thoase of e

achieve its tefiplovdr gedgmdl. etodegmal or

subj ectenddacézrmséﬁ'zdagb ﬁe}f&b ang eabihyt &B&bﬁb@con@z@ﬂteﬁ@é 8 5pdcPi ARbHabSnal
re preferahl who are treated with

refer
the phg“’?lr%%%ﬁ B aogfih) E‘ﬁ%ﬂ@s&em@% ERETERSotel sk dicbrpamed A h
Ei he netdwdéerdasmeagedr Qxef ﬁseﬂtg specific meEM]ﬂ deﬂ@ hﬁ;ﬁﬂed i’:tbﬂt%f&{o‘i hh?teal?d/ cells
ecrea ge i n,the bl 0o odi organ, tissue,
or par ft ﬁct g“ﬁ%%fég % hS R SRSE T ﬂg‘:’&P‘PS%’H ?/ ﬁ rﬁ?to Yiehsy Bepeneiaaseie,
I sghen}mym@mhmgemsnhegarmogmﬁmtosabgem@dntajaﬁg&ha,mg@a&hm Baebs of
and re manent
o i phcrly i ARG LANNS BhoRlraRERERIE Mol BT ar oy B b Boidmbrelse
suppl y netuggemy célisd ﬂﬂd/naumﬁmgema: sdlse Exempleabf celexbdtldwf@gaﬁakanhﬁalﬂbdermal
caused il AR 46 bbOnla BOSELHELI OO0 L IR AR AL it cive rise to

Per i phera vasc di Sease e
out si déhq Fring efithe I@milnb,rmdmelm thabdiverisé m\mhmeegazmardrspwumg)geﬁmtchﬂs

bl ood vessel [GoFq" e r&gllﬂsgg th 9 p}glgnﬁ&en?xﬁl Eer Lﬁ‘?h? ally gffe 15%4, ﬁoaﬁ g?.sgq;a; T

types of ci rcuI ation disorders, "nanel
vascul &P/irsesmermaderived ot s EPBRe). tTlteerainosp@smmduates e refemat tolsore

bl ood ¥pss6d-Siy a@ﬁgzbill%ks 9&%@'(:%11.@@5]5%{} e M URRS erz%ed %?ﬁﬁ&é}ar&g éiachggn the

i nvol ves structural anges Int vesse SUC
i nf | ames BaY By desgribsd ﬁ@lb@@@é@f& or Prggcretoampilsethe 1atter ternd @@B)sed fretht droud

phar mageisk] aakt
Pherchansean S ASE S OL B I B

medi umP? $oyrge prbgawner othsrvise meppplatadds vinvatees. i ultured in a Growth
CONPOS MddRRE to PHhe thcdRSaR84 n

t he cell %f éﬁﬁ {%ac%eb%ts to d}&”&) i;”c;rﬁuggtsgrced t e%ﬁ%ﬁ%g{l yﬁﬂ%ﬂ %Qof
al so aPBPufRt §FH of HBuigpe geéﬁlﬁ%f afitlet wabilicesdderived celéwnfithdpresdnor

use i niGeffidCire deddibbde ddiishesy0f human beings and ani mals w t hout
excessi ve tﬁm giméj irri tatl on, all ergl c_response, or other

conpl i cati oR% GeEKes BlsQipevm g & ﬁéBIOEg?fé"ﬁ'é? grymakelisgrefess togle cells
descr i befkaily fordainticideat @itﬂlmh‘ﬁ‘é PisBulaPRENBEEH G RN thﬁ&&@ﬁk@&k@sﬂ
carrleég sqlfﬁ Itelé,@b ug n the Present i nvention 1 nclude |1 quids,
sem - sEMH K §F 2 ) e o 151 SraDe PRsATe believgd to Blévrargléamfamoag ofhed
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the Ce'tﬂl&o‘tﬁéﬁ/ HRMER inkRhNatIROsIRALE ﬁa@ﬂp%@fhraefww@éns kad Mﬁ% YRAZdM th

passagln fur&her wherein the_ cel express each e markers

CD 10, %ﬁ JFIOPEISSSURIg T th métipa%ﬁ%hlal Dthmﬂmmﬂwng the MK sipply

t he celpk&viddsarkome oﬁahsesdamrm ﬂa@ld@aabpﬁn? gbsfe! 8tk galRh:08aRivasn \ﬁ/&&%ﬂéﬂlate form
corres ond to the |ist rkers. Still nmore preferred are’those

cells E"HP?‘H 8 121 af’ HEMS i giaMstT abmﬂfa?mﬁ?%ﬁjé@ tb%i%inﬂfgons in
cor r es pouigktery, dr@amby igthe Fhien M&ﬁ@&ﬁumtm@%@e-d%mﬁ%%m gg'lt
ain

Oel 15 RETIND: (¥ne BRIER bt fog SrpiSy & FesPRindb iper Plagh Heuthiesly ot o

varlouapph@nmhmnaﬁnﬁm@ﬁuﬂﬁtabIe and thus can spontaneously
differentiate. Presently preferred for use with the invention are
cells that do not spontaneously differentiate, for exanple al ong
nyobl ast, skeletal muscle, vascul ar snmooth nuscle, pericyte,
hemangi ogeni ¢, angi ogeni ¢, vascul ogéficc, or vascul ar endot heli al

X




60% 70% 80% 90% or 95% PPDCs of the invention. The heterogeneous
cell populations of the invention may further conprise stemcells or
ot her progenitor cells, such as nyoblasts or other nuscle progenitor
cell's, hernhlf49h) Ssveral isrmpars serdiwsye withreserigorcels et tispe tansplantipn. The
f Ur t NekerG@Rkd/SSouk wahyfe;dlamfo D§ trah%% c%%? 5 0@% lrgfer gfroot h

nmuscl e cells, pericytes, n sone

embodi TERTRENFIND Wesein dtq WSP@%{I@@I igrelgoahe grarﬁnhg@@nw@ms The terms
conpri %@Sg@éh&?@ﬂfdra&ﬂoge% g@a@%ﬂz{&r ehshaRb¥d &?e 1ih<@ ?&&ﬁ BQ&HErPh Rl fan

97% 98% 99% or nore PPDCs honbgenedus cel popul ati o e
i nvent %W%Q“C*ﬁﬁﬁ? Pt sloppys pf thgsame spesieses ﬁ;eetraaévlwéqmmnﬂ, but is not the
Honoge megapisntp @pedipgirepientoh i ik abssrdeld Ned sl h&o%ﬁpﬂfb@} ﬁlrdf%m:cy with a

free of cells of ternﬁl I|neage Honogeneous_ popul ati ons’ of

pl acent SRS ERPICEPISIeRHGY FRasey VHEdsH BnsbY- ThE BrmakerogeesigEansfer,

Hormoge vcemctgyenﬁf: r;angzﬁ&zitamp uérﬂigb— aﬂmﬁe hRe AGHItE6 ﬁ@gsfpmg\;vﬁigétxﬂfﬁég{[? ?ilemggflm

in the gart ce sorting (e.
by cIong?oréiﬁgﬁgﬁ%%’ﬁe%??Pcé@é& ’éa%ﬂaﬁtﬁ’ﬁ ?met hods. Thus, preferred

honogeneous [REDC fofisih &idus REHEBYE® O ARESR ddefin) B préfht ik bRt@nGEatures
articularly useful

postpa d cells.. Such ul ati ons are

e a e Sh KSR cRpoRBOR fop reeimenEat iAot speileniisnse that
i sol at etilize pro gemtof Gﬂ]kﬁhdAbl‘h pojﬂﬂ@;iﬂrﬂ @elrive e pbS&pdrhien R imbilicus tissue in
popul ai}hﬁi@ﬁmp f Tﬁe%e methd) §Y b har{nh%etutn geﬁ cﬁ{]‘%%%ggzgstag%fl%ggech to gnDTLE] ate and

factor or ‘under con
di f f er evppiositangivgatasizg toampmmmrd Bovp,ab hegm%{eerepm&i,%dh@pnﬁe dréibrel inadcle

eric athvva are n the
Prt o fEmp o by ena e B o0 Y Gbsc PRl oo tio ooben
sui t abiemegen diteicolis ckid poldsla‘tticms end papananommmm(gmeHMsa&a&ﬂnWﬁbﬂed media

routing,e L.on of su 0 ons c be
ccompl T Shear by ok o e Bl lcE B in 30T ool i rer v epgon ace
exanpl éeﬁcébgbwsbf%hnﬂﬁ:?@atﬁm%licﬂtmgwm 2ADAAO0SBORI AnelrPO0 5490 HAIG8 MhrEBAlEON
of mul kb e,yari abl es, for exanple in a biological culture. Presently
preferred factors |ncI ude, but are not limted to growh or trophic
factors, chi¥§kl néscordiped ifreasethods destritredhemiy etreymumdelivet fiydeatai d‘]l‘glmblllcal
agent s corang Rk I ish, 0 gl determ ned t
stimilate di ffgﬁ%ﬁﬂatl on, %?%’%ﬂ%‘it%ﬁm@%&*o grﬁ{ %%l I'Hs™ 81 Big SE PREnary,
angi og&icganpienefirg etz of gfies birfh g"ﬂm rostpekaindisaie rrmnsb& ’eanSpaS@:Uﬂ'ran the
snoot hbﬂﬂl‘ﬁs@tkz@o a %61' §n d@trenléac%ﬁ’célu% @tﬂlbc@tdhfﬁlbk ac?t aueys 1%[ or bft% The

| i neages.. |, may al so egenetlc 1y no
pr oduc&or{tﬁ@?ré’ﬁ@hlﬁvéél SPb’“@@F tnediyan énghidipg bietgiot timitpd tsohuedt Sahlgnoog@nh@s
agent sDbcb@rs Motdmcq S NRAR @SIHEMPAR 10 INAESE) s MR EE

growt h o0 produce ftactors . to recrwt endot heli1 a progenltor ce

[t
tot he“’%ﬁﬂ’&l)cﬂfp SEneinie iakteglne ERFotmeny splupeteediferrangpdriagion of organs

faci | i i@idompacplbagaseSush A UnibeRgof Mé/&onﬂﬁ%élhﬁéﬂ @J ﬁ&ﬂ&&hé&%&ﬁ s&iiltion.
|schenb event agngﬁ)b' ch and,. Di nynel er S (200Q4)

95: 343V8%9" PRERPLCRY Of)ﬁ%m%FOFB &Nt SE%%PW&WH@%‘{ tp pp@éﬂlent ment

i ncl udarephmﬁyc&f eniphbteliii B, %@nﬁa&@i’ﬁ@i{i n§htaSNBhay QS ddiedtd @Be hﬁ@:ﬁnﬂm or buffer.
( SDF- 1%,‘ ¥pthro oietin EPO% F, ,statins, strogen, PPA

Ry
CXCR4 UC WAY 8P B %‘ﬁ'#} AL YHticERSHET Sofutionbushas helai-aeataine
any of scdnticar IIEi’s)prﬁ‘érabE(tb m@ the Eisdue @t flghut DU O Rtiod foMbxt88lidnQf PPDCs. Itis

integrating vir trovirus vector or

adeno- g‘}ssé%ra e era?llggli‘a? rt'sé?gn"ttI?S OZFR RGP iengastieprf RRBPCAg vect or s,
e.g., papi Illﬂﬂﬁ%] visplagion e£PRPIDSs pﬁ%&lyee&m £ and GRRVENK BbnMERT OFE urilical
r epl i ngtr{i ecg};a%/e% Vi rgl d‘\Iect orS. ﬁg met hods of introduci ng DNA
into cells nel TR a’i‘“"?%&’?dﬂ@?g PR 1 1hp At adilismatigelpdhe | | e
gun, or by direct DNA injection. [0077] Hosts cells are
preferably transforned or transfec‘t]edd‘vmth DNA controlled by or in




production of normal mMRNA fromthe target gene and resulting in

i nactivation of the gene. A gene may al so be inactivated by creating
a deletion in part of a gene, or by deleting the entire gene. By

usi ng awalphe! eerdrendplasentaererusgd withowfseprantizino Flovdartdrizbtiangatrefyably

t hat e . . t he t
G eﬂﬁéaﬁﬁnﬁ@%r% & RopABH GEERSCY EE SRRt Bsbliym
U.S. A ‘isERespgubensshed withhusisnsdutiommoyies but nbblimitesto phoahiate buffered

i nter f epiing TANAvAE bR alMaﬁE&ﬁﬁn&%@ gm&&éﬂ GEH@%n m%nﬁbfohc 2gputs

expressi on_of the target gene can also be used to re

tar get HEREDE Y, Rpt llynfem Pl Erepiameyoiie nowhRIRKCINGS, @eutemici, rad nystatin.

I nhi bi t the [6043] e%bt%ﬁ‘m% hgﬁie%nﬂ:kﬁ Q%Wé bl&lbérﬂtéé‘rﬂﬁ@%l&?ﬂpbe%ﬁ&?thereof
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r espondddisaggrsgafeds r@??é‘?mc%lrfP’i?Pémﬁ@mg)Pfﬁb??éé@pé% éraﬁpmermlmmfz@@ﬂu n
reduci rgabiolifndng ed iselatibe ﬂ@édt@@é‘l@ a6fideN loh ¥n ﬁh@é@

described in detai ﬁs b; B Davi s0 et zfl ) Q%ﬁ%%%%%\/%’

| N MOLEEAMAR 3 GEy %aﬁ Enoe ussh) s theis aEa%g}ém‘iWuﬁépws fog complex

[ 0080] tﬂsmeohitﬁhesas Regithte grd\ethiin eRirb ODigiklidd &B8$me6ldngt 1AL S kAN EGRNE
from PPDCs, or, heterogeneous or

solubl fr cti are

ho m)ge g S or @ﬁﬁﬁgaﬁ?‘g‘i‘?& DY PTRdSE Bmeee) to gEongly fizadivpbpeyappin and

popul atbt}msm), tahé precivaildhdd cdraverchaen Ag&tﬁl@iﬂheﬁl@ﬂﬁé’lrﬁﬁﬂbﬁzlyﬁgs esmpdidie NRMBith
a skel etal nuscle, vascul ar

been sgla}]ﬂ differentiate af n

smoot h Musc muwé’% P EUENe BV ATe 31]? HEhACP I PAE R PoTing Rrpteases (such

| ysat ess &mpsih, I’C%‘l?mbm’[ﬁut loe Bh@fﬁseh,aatﬂ d@amhﬂdwhhd:lhisbﬁ SPretdnlly %eféx?&i e ngme
ranes

| ysat e | on . subst e of
VY vor © pBHE Sl A el frotan St Ro ] bt cs ol e ARG 8T b
used alek@gplneqoaagénysqsmreahmm terbie uabfhfou isolating eedticus@liafodRRees] abl e

anount ej.ns t. likely to trigger rejection,
or ot héjrpc m<'§1%ver11 sﬁggéqﬁ%% cﬁg i ca PSRy A %HEDJBFZ? riiPpiag during o
wel | - k isgliionn Ptdf@fcikmetacht innalie dmymaartm G streRawith Br dXB@PRNollagenase and

di sru C di sr
conbi Etg%slggsr?s t ﬁeg%tn?g gls %islé a%/lg?a gaésg%c%ﬂallb? ﬁ‘gcfl %’r%@? P§
di r ect cyllagenasgand themewirdl nb@td#a@rthansb arhusedon rﬂteadlmongtmgs:telet Rﬁregsrp@wtﬁb

factor r ey cel s was
o e ORI criphS Bt B REBRA G | LB TE Bol rctifR i Ll B
r esus p&ferieicat. ensheither phthe prdeage ectivaties; fiapast hed trehmolpsih. SoPolati on

densi t ¥mivhditeafs @, whol.e. cel
ysates are 5 gy cigestion wibl oS GPREMIE Bl QHELEE e
separ atidfrdgre pethpds ﬁhatmpl@ﬁg dlgﬁwwm%hyaimomamwmm@qummr ane

fracti emidgdn&eRAd o hERMic. SRlcURliRafkA6H Lo aﬁ;r?élth iid Lrlaﬁy Qthhrc%ﬁQ €

nmet hods known |n the art, e.g., centrifugation

si mi | afeHEeHEdEe ko own.in ﬂ}}%@ﬁir ispdating| cplipfram veﬂomasusmumsem a@mpdmsthe

pr epar eﬂzyh[dlﬁbﬂlﬁﬁcbﬂtﬁblh@&ﬁas%m&%tslaﬁf s gie Haaéﬂarﬁgtiﬁaﬂga g§oéﬁ%?d as
IS, fuh er con ntrate% y for exanple, ultrafiltration

| yophi {idanepels. Indyare gt lﬁﬁO‘éase 1p&he mgienimghods | @er soens pEYIZNEhare
phar maresitd, aal Ebe—saﬂ&ﬁ Ritaah eraGalldol Biain SlchtnbHER Srl gy &b éﬁ@]? ‘ﬁ@tu{‘arll sbiliBes.

art, i.h ﬁ%{nﬁ?fgg ot her conpounds such as _ bi ol ogical s,

exarrpl B o fﬁ"l‘ﬁﬁ pye s‘?@fllﬂpe‘gf‘ooﬁsé?sﬁ"E‘Bn?f(féiﬂttioﬁﬁ]senzﬂéﬁﬂ Ol‘lﬂymtl%s or

fracti @dtﬁblhﬁlﬁ:rne(ﬁr theEly uflitty U 8d]atifg Vid dells OF the ndéhbh. Rlefi@d Rhzfrd treatments
live cells. The lysates, if

exarrpl ut @l ogous or nge

he 1 oclie S int 2 SR n8 or Tahe B ot sty catbogimgents e tspvbiadpamieted
or rerrmam°gzdnm@tlmwndﬁne&eamﬁxwfﬁh@dﬂ@ﬁﬁmen@@bl ular growth factors to
a patient. [0083] In a further enbodi nent, PPDCs can be
cultured in vitro to produce biological products in high yield. PPDCs
that either naturally produce a particul ar biol ogi cal product of
interest (e.g., a trophic factor), bt-that have been genetically



[0086] Conditioned medi um prepared from popul ations of
postpartumderived cells may be used as is, further concentrated, for
exanple, by ultrafiltration or |yophilization, or even dried,

partial |y pUPP3dledn semabinhedimsitsiv tiednventions postiattymaisses adsrlaeated into
car ! Clstoins bk iRhe vADBLE AU Dbd G deneBoriORRLRG L b e"
conmpounds such as bi ol ogi cal s or exanpl e pharmacéuti ca iEer |
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e framewor
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exanpl egediire, Mesehelgnidl SsuneCei mrthMa&hnﬂ(n\mnM)mMEWFdz MRENIPJE4V, and

S bR ar R RS EIAh ViRl P SRR (AR ATE Gl 1 °

pr essuikrndon, VA). TIg088)re@nediumhenycied du@p]bﬁiéﬁteb&&ﬁl dtielol @tbhre Ech@p&@hdsm ar

menbr ar i Ay and cel | o r eat nent
with a%n“?‘ﬁdﬁ%ef?i?"gﬁﬁ ?cﬁaﬁg"é’m @J ”%’ﬁgzw‘m EFIUGH ferum
det er géB%); hnpe seyai (HS); )betet-tmercapisvsﬂhemi @mommmpnemwy atbug 0 90w (v/v),

A R R S e S A
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pol yet AEHBA @s%mludmdbmlm and-preesor rﬁlms |aadabma@/or%ﬁmysaia]&gaﬁf;s t@control
pol yet ther Jte. - ] )t
Dol Yoo b ol B R by Toakol B S o e PR RUEE D, sy,
( Rohm &Riinysiatin elﬁ%ﬁf Plode P Cﬁ’mh%tmﬂp ahy eviayt ewdivnmprefdratdy hempiiRe Iﬁh‘owth
and Ha%duﬂ%g, @&ﬁ{cgm gwfxg)npl@gglolvpm c detergents such as sodi um
dodecyl sulfate. sulfated er aliphatic al cohols, sulfonated

al kanes and[@§6} ofbaedis asp Wg%i’élrfé‘é’m@df%ﬁ?iﬁﬁtﬁgievsmdozﬂowap%mvethohsa
in a bpamehacdnodithbh 3R6 BER £OAlwed at about dtg%glt sTﬁk?ce%%y 981%1%% 7 in air.

the E can beac&o%lls ed in. a variety of dependi ng

in par {2 SRSHFETersr SRS, the sells ‘P’T5§“]i§‘€§‘iii a‘f@P tO(ﬁJPOHt 25 Pel’cent 02 in air,

t hr ee- ﬁren’@ﬂliy%@lt 5t abBEWRD et dRAt O & 4, Oﬂﬁ%ﬁﬁj%l&‘&atﬁ{r are cultured at a
in the case of nmetals or exa t he

bi dabl
A e S M T Ol U ke B el A A T,

the frpueswebil chiburs®dh fabéyatorhTab rr&ﬁﬁﬁﬁ 1Y tBle WALEE viRbiSoan FECRAPbE Rlitated,
scraplp or mld treatnent th dg‘%9 ents or enzynes, Or any

conbi nSY SRR 1HRE Hgtractor. P Bocs e 37 2rqyen widshaRnedative siress (e.g.,

bi odegwitlabitieion b gluflibeg Vifagmi€ 0 Cerlaed Vifdtin @XAORb&ylcReial) %V{H gxfdlaﬁve
framework to degrade or dissolve in solution. AIternatlver i f

bi odegradabl e framework is conposed of a material that can |tself be
injected along wth the ECM the framework and the ECM can be
processed in toto for subsequent in}&ction. Alternatively, the ECM




[ 0092] The anounts and/or ratios of proteins, such as the various
types of collagen present in the ECM nay be adjusted by m xing the
ECM produced by the cells of the invention with ECM of one or nore
other cell types In addition, biologically active substances such as
prot ei ns, SyEBWLas upesdiersin refies/to conglitings of vedr MEimH dige prsiical damagstetheiqultured
ECM Exemplaly biologically active substances include tissue growh
factors, such as TG--beta, and the like, which pronote healing and
tissue repair é{tﬁﬂSﬂheMsihbés fot thehselettigned theamost Gpcdprattdivitemaddiagenedum

may be utilized in of, t he enbodi nen descr |, bed h re
ooy 20t iprtenia it ) St o RS S Tp SR g 8 A0 i Rp R By variety
pur i fl ed CARPRBRNnSluang DRIyRM 6L (e, PMGQBM&MUEEDQ@RE LABORAITORP3J

I n anot her_aspect, the’invention Erow des pharmaceutical conpositions

that utiliBROCERERESHDEE WikyEeSpon b;b%@ﬁsandébwéﬁfémgs(eml%?l@éﬁ@ﬂ@ (RLL
PPDCs in r pent of injury or damage caused
by a peri ﬁé?g%Pg%?g%gﬁN%%%%g&&g@% al n enbodi nents enconpass

phar maceut i cal [eif8poifict owitriagtigriscatadcdils vetised frsgrﬁd?ﬁ%l]ﬁsa&hfﬁmentcperiod of

adm xed with es) Q. her enbodihents e .

har maceuti o PTG Rve R Bifp e it PP  CURTAIP FoR Hp vy tissue or

(e.g., celdenldw3adLor b&p! Hpﬁo%e%%{ﬁodifn{e%%tdf GRSnveaans iPPDURask piRsHgbdNor EMved

or corrponents of any of the foregoi nglumor product’s (e. trophl c_and
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ot her act mmy taag.aac! &,ang point Bawegi passané [ andeehescyncag&he sellsquerablp(am mbdaged

agent s a oxid row h_f.actors otrophic factors or
myor ogener i TRFR BBt g P BSOS Qr BT R RE g 4 o sbout 12 imes, nd

[0094] Exagrpt-pslydhe pishiRed COBPPNERES dlbdhg morﬁﬁbﬁﬁd@@mb?bfﬁ@@rmcd to confirm
phar maceuti cal corrp03|t| ons include, but are not limted to: (1)

ot her myobb#ardenabpopglatiny ebeeds bathoprisalaisgs, or angi obeneficial or

angi oprotectiv

Sloh 55 one. or 1MEPL I8 se@hepB B Bl E T AP bl RRBE M
factors, pisstedrefrastioodtedinis mbpopniatiods frgs vhath the HBDCvedlrybe IRHDESS Fragtidpation

ant - apopt ST e RGO B R HROFBE D S EER T, BRI HeEH Bl ot o

t hr onbopoi Ighitdd to, dnBghiaticirdatoket & &%Haﬁe%@ﬁ@[ﬁl{rﬂ fdske into #tFonponent cells, followed
hepat ocyt e grovvt h factor, caspase inhibitors); (4) anti-inf] armatory

conpounds {peelefing pugeivptongispesaiq oeHitpes grdudingiutpet imjterhiotselegfian based on
stating, | , T

(Cent ocor Ih?lﬁhﬁﬂﬁﬁ%a:a%@}nﬂg&ﬂ%ﬁ&gﬁag ?Srmg;g sléc‘t-ll‘[él nmo}}éig('lt%(lsallrroi gf &E}glt&@g:?ectmn),
anti-infl eae’reanwc;estmuugs of NSAINRS)cellsinegntias sére;uon)abéparatim baset upon differential

calcf nout | 5 RAF BRI e FoRe RRITBH Parcr ST O (1oGY G gRQuir el

corti cos- t@i0piSedind; idfet«dtsl ARértRRPr@Ritict 6F tha 0EllsAX kikanixed populhtias; filtration;
probucol, vitamins C and E, coenzyne Q 10, glutathione, L-cysteine

and N- acetSPR¥sRsipRal ged zqng) cqnatfaga‘ﬂézﬁe%eﬂﬁ@aakglutr@vyn PO LrepRiEsFRIri&gation);
as_Agrin, g ravn\//%@:arﬁ:on\/&gﬁfeﬁurr\éﬁq: stibutiE@tactroph¥eédis; 4nd H%sce%ctwated

| GF1, IGFZ (8) factors’ that functlonln

recr ui t mentellapiting (Efb@%)o gt amwecw oleqleret seddcian anst @@ém&r@mndmhn@uemm

PoARy. and R 12 Fh ChAEam upGgtns: RN ST o Gy HERS Wiy

conposi ti dhiss, &fc.,™Neer Yovkent i on conpri se PPDCs, corrponents or products
t her eof , inclu i pr. aratlon made, f rom PPDCs rmJIae Wit
phar maceut i cal | Cﬂ}&g'& Jﬁ?a%ﬁt%eeﬂﬁ fyayis gha %Smesgaahfgbwmp By Shflud

phar maceut dsﬁﬁ&ting t@&ﬁ&ﬁﬁlﬁlﬁo@n fhé‘rcllfsheﬂ’o§e:}!a.'dﬁJléJ Q@th‘é%ti&'ite a?xﬁ'répl&ﬁétﬁﬂg‘ »Qﬂfh fresh
(such as Rin dger s sol ution), ohol elatins, Vi ny
ium. Incubation is contmued until a sufﬁclent number or den31ty of cei $ accumulate in the

‘dish. The original explanted tissue sections may be removed and the remaining cells trypsinized
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live cells to the target vascul ar or skeletal nuscle tissues.
Typically, these include injection or infusion, either in a diffuse
fashi on, or tar eted to the site of peripheral ischemc injury,

danmage, UsEis sinderddedniqyps ar paing ecdfscerpnl m-Bentamsipiration [tidéally ardrellested,

i i t edetBved 1IN URAMRAnd fBlJ2RUGRAYSve. Bh shlk E&b@&kﬁﬁﬁ%e%?édﬂn?fsy

via syri nges wi th needl es and/or catheters with or wt

devi ceschanged at leggigmre piapprariaselyA ho@@rﬁ@@%msﬁﬁgm@@ﬁ@mmwgm}’ kabetmg cells.

cells |The&:eﬁ§fﬂma§9£gﬂ1&ﬂtu§é)4rb@oﬁ%?&e?écﬁ6b@'i’@']j()ép' cally fornulated for
sur gi cal |rrpl antation at the site of jschemc injury, damage, or

di stress. |ty BDGyprebs epepressgd. ma@ﬂr@nglanﬁ@swfemé embodimeny be

adm ni sdegi@d By grebefigall bRERSBENES for hid1d2d0 {rﬁrdéké}r(fo? TR HHPRGGrer or child)
sem -solid or solid phar maceut i cal conpositions ma

co

S - pARRELAHISEIVEE Fem FRRTAHTEROSTRT I HFUeS SelicPaP @diedih o cildcienyii ch
may be cigipriicndegs a,d@bdeeav@namé ﬁﬁ(ﬁg ER@ e ardi@fer RRBP K tranfb1&Rht . N

enbodi nent s {2 rraﬁ) b deSL aﬁre or appropriate to sequester the
exogenous CJP+ It ATy beeharssimgrthges e’?é@"eﬁ&ﬁ‘é"@ﬁé“é@ﬂﬁwﬁéeg

secr et @opﬂldhﬁieﬂcbubﬁhg Rigdbagl Cc&:‘ubﬁ@é BGH| R8sl 18- selBncOD RinGoh y?@ bRMIpsis (e.g.,

t hi act dot h I t | 1
Fact or SPEH et RTh B L PEPGATe eePlgR QY ESEIbP 2o BHGS T ihes e

enbodi nmntlmphjsiabhesnmﬁy atxioif mﬂm&ﬁdhe@istagu(@mtlaedﬂﬂ of @f)'ﬁopes) gene
conpr i SI n

or tion conprisin
surround SSDO“ %‘oﬁgﬂg eyt %?i‘a?tf'ﬁ "Eaé(Fé’é’?}fWﬁ? %g%’fﬁaé’ﬂl"g (%EF’F}"@?]G%TH‘EFSS
physi c ataln§cr§m3a P&Re seal HaetPCGRY apﬂ anivedti@al PERYY, protdin sirads) 5oten scaudidn

nave ¢ 152 o6 2R % AGLEH St of B P FRREEPoteY v radokey Bhpnavme
ki | I'i nd-inked Itrmamsﬁbx&me@ssaﬁ CEISIAY), hhmechlbﬁ'@h(i@ﬂ@feacﬁtﬂﬂ’(ﬁ@c,ab aghaat by

d h_ d d t hod
see. o HEBRSFRBLRES, b oer Tt RO WS Sl 1 very Rov.
42: 3- 27) [0063] O(IQ@inplaa of PRECs entivdl foen phcemtbltissucentredapostted ebthafic
degr ad f h har
conpos T eiB 1pE LR A SR oL, MR T SRR RTES, piysion
part i cdfumebeys anfollows:e(l erais desimmatiod PLE @981@@3 {Rﬁ)mﬂsaibpmtsd o] 152004 and
bi oco act
aci d- 2%9% prda e j& T P XAk 08 a1 9] kgt rumo
and t hd3[:@ %MWS@W pepsEon é@l BEALGOAS zand (a)ss;ram dtﬁ@aa@haBLA qa@oqmmm)
in dr ugvag%b;basﬁédwﬁmscbm mvasblgx%fl?éc%bb&&"ﬁg P%%@’/@r%@@i | Qs

including, A Donb_et al mers for vance nol ogl es
3: 279- Sgpved from UMby Fsqus vewndep ithetAmenicanaye Saltdesiolkbhe or

appr opiyind 8, 004 ehd ¥ i
bi or esggﬁgﬁ e _or bi o%ﬁg'sdg?g&abﬁ%f@g%%%} HINuIIrﬁ)(()jfs %ﬁf?l?(lﬁg{ adi'zgkﬁn d%@aﬁ %\XB

ese t
t hr ee- dPEhurs Isighed Sraapian SonPEADAReand () sirpie designation iﬁﬁém

t he sc@fpl@samgﬁam%swﬂmbrpﬁALgo@g:affoI d, or incorporated in an
extracel | ul EIX entra ped in the scaffol d. Once inplanted into
the target f@(ﬂﬁ Hyaiqs ¢ 89@% BPRSTsnosseshercoraneigtod ghedoBerimet h

t he hogtovith $&in@es (lﬂ)ﬁ[e@lregrﬁm&ﬁl%m{ Mnﬁ&ht‘u&: @Hanspdt %aﬁh%fé)&f‘agromh in
est abl | resco, PA, et al “3201/2 ra, see

Hut macf OSp'Eﬁ(f\%(‘i"(.’)‘f?i’Tﬂg OBY ST AP abagt p¥psg|ay }Péﬁt abg 39@*7@3'1*1?&7 'fhe Poteﬂ’ﬂ&l

[0101] fMld@kt&ﬁGﬁWd@bﬂnMrchP&ud&méfob@re@&ﬂ% ssRsbente; BAL Eﬁf)aiie v dimaeh fded
nat ur al_ or dgﬁnt heti.c bi ode radabl pol y i ncl udin onopol yner s

copol y SRR gRE BHSE Rr Priopiratssu Vot YESSeh VeHsHER ASLCOBIRS HEMEBaFe Yopsel s
not ed témprises pobatimyrofl g@la@ﬁn@mhhycdnag@d H26REhRB, +HEndPRA AT Bbrdnk S,
which it is synthesized. [ 0102] 1IJExarrpI es of suitable

bi odegr adabl e pol yners or polyner classes include fibrin, collagen,

el astin, gelatin, vitronectin, fibronectin, |amnin, thronbi n,

pol y(ar ni noaci d), oxidized cellul osé-tropoelastin, silk, ribonucleic



that can absorb nore than 20% of their weight in water while
mai ntai ning a distinct three-dinensional structure. This definition

i ncludes dry cross-linked polyners that will swell in aqueous
environments, as well as water-swollen materials. A host of
hydr ophilic poI nmers can be cross-linked to produce hyC|ro el s,

whet her the poll§thst imcestingrehadynenss the PPRECRpossessi neypdl kapyptype.gyhich is
o ity + Y HhllftInE o B ORI OBR LR KBS BEAI ARG ME Re RV IRk ing and

pol yneric naterrar [ S ‘can e ta| ored to"a
range of pliapguishies nmdtabfresdummbdleelﬂsfﬁenvm:l fvom pivicérda niviethods fod karyotyping are

represent a reliahle source of erlal that generally is free Horn
concerns d?mﬂﬁﬁﬂﬁaégﬂV?Fq O“T#é%ﬂd may incl ude hydrogels forned
fromself asse EQIrP&BEﬂ SesodirAdntd, ﬂﬁwmsmwaﬂa&e&kﬁb PaédubtioNTSertain
5,670, 483 and 5, 955, 343, U.S. Patent Application No. 2002/0160471,

PCT Appl i caieteis, ingudinp02 posiRg@m. of at least ong eftiysye psten dimanis, adfphasipgoth
hydrogel s uﬁ%@?{ﬁ Al &@ gpwdugfm Y6k yeaa%gé bpcgbn@raﬁafsnemd echhs CD90, PDGE-

equi libri re sorption kinefrcs perneability,
and their alphayPD(LZmﬂfEmm;B,él ceHandae exdrledrs, @s deteeedimafidw cytpmety. In other

conpounds nds i upon the swellin egree. or t ont

and the. r ARG Do e R be B ATE AL TSERAAT B o0t ah 5N OB S D31
gel decl i ness4, wodist €DRo, ISR CO19M, ¢D141heDs Ve H7i Mg [egGand Hm.lsR;nR;pQ cell
wel | within the contenplatlon of the present invention that th

hydr ogel carfagsanarkeracsdateetod By Sansyiomesy s Bartipgdarly Pféfeéréﬁﬁ’@sqelléthéﬁl@?% at
enhances WE&P@EHW&? ss&%&&gwnenhﬂ [prgsf IROGH TRALR acﬁrh %Beéﬁﬁé}gﬁéd £8hose

be i npregnate Or ous su SO as to
mechani calcedl$ pledgmlrg zdf thrda@f thelysoteiat assuafacomg wimehtin, hwi alplef-anhoathe musody aetin,

Ceartol o or  aithgT | BREE eibadimepts e Obs 01 Pl ey Boe o hsion,

"framewor kidich Reddtivetya BenahSRU thad id NEbrbies eithedeidtEial £8michIE, dd @ iliac crest bone
textile structures such as weaves, knits, braids, neshes, non- movens

and war ped™ &Y &l oreeased Bargenewepdips piderst psphantelaking: agticyloni 1 e
or sheets, hghsmpgi . élrr?tﬁr Beads. (mf goﬁﬁ%%%?stﬁﬂqatﬁ%@ﬁﬁkﬁ)g%a ; chemokine

structures bei ng conb|n ion of ve structures
may, for eXaKy! mptlbélgarmt&régﬂam@cm@ Chem@a@icqmmtpm@,smembklae §y-xt-G endtid) ligand 3;

Cndor 't he PPRLGTNG (R ve C LS Enny Coipe it s PEoRR AFes Hafims

Foans, conp@set a@fehycidﬂeh@d@agﬁﬂaﬁal famlly member A2; renm oxidized low density lipoprotein
poly(epS|Ion caprolactone)/ eol i e acid) CL/ PGA) cop oly r, .
formed by rﬁ?e@gﬁésé’gmga%erasc HIoRGL Pacrtelrl Pﬁ@.ZE diypgetical protein

di scussed pHREhs84rfiat ﬁ%ulé?ulat@d Maﬁgr?ean@érslo aﬁ@ﬂoﬁ@ s%éﬂs gélgegﬁ%mgﬁé’

gel s such as self assenb peptides ( e used.
I n situ- deHFﬁgMdbeédable netmorks are also SU|tabIe for use in the

i nvention (see, 0 roll Rel ease .
8105 900" e lafosdn g bl b Bhe pROLL AR pe B AGIbF e Bl SR Ession,
Pat ent ru b&k{hlﬁlﬁ%@ﬂdﬁﬂe lﬂ:{)eﬁﬁlrﬁ)ﬁﬁo%]glﬂﬁt :ij@ ﬂﬂﬁob‘ihsg lad m%senaﬁyﬁﬁaestbxﬁ csll tou aiﬁ qraabﬁgt bone
mat erials are ormu S ul as ult e or |nject|on

be i nduced™# &% Bf‘rl#ﬁsa{ﬂ‘iwaﬁ* @8Ry CILOYEE PIERS e Heseg sl h%‘*@ﬁé%g}éeai fhock

tenperat urgy, k[ﬁH‘fsrot@&dZ %Pfé?l‘i’:ﬁdﬁ'iee(dlﬂ ¢ ingﬂf) 11'g5hdsli(‘dtr&ﬁal' c@ll MeM€ed factor 1); elastm
[0107] In anot her enbodi nent framework is a , Which can

conpos ed dﬁumawmuiarﬁq‘mtlar&@n@swﬁlﬂlmmc%ewwwntkomﬁbébwmahh@mmﬁenthIIA
e.g.,
Varn'i o Rt PhssEia0 2 Rftnl B DRE 22 SN0z vt Rb OB Ro60 (elfitn et

consi st i ngpedifichémgn beg); sumfo‘culu@ombm ingndogl] (Bedbp/mg); clystadling tipha B

enbodi nment ,. .cel | re seeded o am sc¢

conposi te cg“'thFﬁ‘ﬂ‘fCﬁ‘?sé%“ate acn"am g‘?gﬁmﬁﬁﬁ%rbg%&} ﬁégﬁ%@gﬁ@ﬁ‘ﬁ Hhilg to

embodi nentguralife; fefr%é@ﬁ@(ﬂiasﬂﬁﬂog@ﬁ biRalr@gfotiAf; QrcPhoAdgy! thih B3143) a8 et
rich domain; cholesterol 25-hydroxylase; runt-related transcription factor 3; interleukin 11

receptor, alpha; procollagen C-endopeptidase enhancer; frizzled homolog 7 (Drosophila);
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flow, and to stimulate and/or support angi ogenesis, especially in
peri pheral vascul ar di sease patients Such utilities enconpass in
vitro, ex vivo and in vivo nethods. 101121 I n one enbodi nent,

as di scussed above, PPDCs can be cultured in vitro to_produce . . .
bi ol ogi calhypetbeliselgene BEO08R63; ellaprs tyipa Mitalphp Iy tepatsied (harabrghion)) jraquois
or produced he .celd i .di [ j skel et al
nmuscl e, vgl e %)% pg(ﬁttg)lgtshﬁ%\i\@%%& ﬂ%gﬁﬁ’é‘oﬁa&’ g%l.};aggég%&:liéﬁ%dﬁ%?ﬁef ral

| i neages, netiroplsiciugadpiryssidnerf eehdrizenicay geneiindikegdivth Catordmdifpprotein 2,

i nstance, T]MP1, TPO,  KG,. HGE, HBEGE, - P1b, MCP1 .

RANTES, 108D g s SR 11 &7 liseslpmn IR0 Ve Shaifer o ke
unbi | i cus-glegd IYESItaé%ﬁJrﬁ htdmedBtelsthaPcoMiudtaldatbinm hEWRted chitel, K&¥famHEM/
HBEGF, BDNF, M Pla, MCP-1, RANTES, TARC, Eotaxin, and |L-8 were found
to be secretnalr friowepndeant fraessrptiang! EEGEaterwitlyPBd-tindieg Baih T sing

see Exanp) cln it . ialapr i
T
PPARy, andr&XeR4imyayreiia); BGRcuedniby iPRDCKkesaxcracnbiylabmagcpreteind! ; eadyogrowth

the grow h nmedi ym, er, trophic factors, as. tect or .
unexgm' ned?SPB?SetéggiSﬁ%qu(léquo oxrﬁﬁg oéheapal\pécggﬁ‘F;ﬁbﬂggﬁ?&o-gﬁﬁrecﬁuctase family
regener at i10fhen@ErC i3K2hNA Hy@r&%?st@(oﬂgﬁg(]@m?%a@?%é B WlgIpess trlhsyriptional co-

secreted into the nedium ) n thi's regard, another )
embodi nentactvatarvath FRZhinding mesif(GAES fibseneeiin Ppowakenbalin i wagrst beja-like 1 (with
condi tion ' ' ) jf [ :

ncubat od iaee” L fnggD: HEAP ok ECE T BhEl i Prl b PEVRORRGE
skel et al nY68422; Bph AR FIANAB6T proeag @atriSretib petidd irdce poed/ guadilate ayodase C

contenplated for, use in.in vitrQ or ex .vivo cu f._skel et al .
sl e v4gognaucEoeion etiief O Brnodirigel iy Ll De M vk mRNa
precur sor (EMA BKFZh564B29D YRorh @1chY PIRFZpS64BMS R IBUT M i®lidus E¢BMPKDSI NY
honogeneous popul ati ons_of PPDCs or heterogeneous popul ati ons

conpri si ngnPRBEE ppdinckik e vd bindisg pwieiy hoed cxiockipme £ exidasseubunit Vila
pericyte, | ar dot helial progenitors, or to recruit

endot hel i aﬁ%[yﬁ)\réggfgﬁi 61?& ells to the site of ischemic injury, for

exanpl e. [0(6O1L 1 &] othEtemtbodinkeats, teiPECsenty be chpréteezsd bl scansimnalf at least

EoM or corfBbREHe bRErelr: Gop-2arbly KofyFap. HiREas BPNE TP AEh AR, s,
above, songdqiMPheRRsofRFRHAET chtsITY PPOCY SR be Bhithasrme 8y ldck A secretion of at
conpositions. In other enbodinments, a cell |ysate or ECMis used to

coat or otleast e TGFetals ABYi%a RDETbbyMIPAD; 1882 MBCpend KBHF sasrdgicetsd by
or for in’@quggati on, or for ea: vivo purposes, to pronote healing or
survival of cells or tissues contacted in the course of such

treatnents. | n[800k Iprsehe prefetredrdodddimentssthe SBDK's preafearvat fram simpddbel cord

from PP . CO i S . . 115] | n ,anot her ., .
oot mon s eanpe iy s O Mot e sarblratot E Bl EDReSth i oitere, i -
provi de t rnapkY for sloRARIchn £1@with AElead @bdus 5% dky?@f, hhdendrise §KIEAsEbiRd of the
muscl e cells, skeletal nuscle E&}geni tor cells, vascul ar snooth

e

muscl e celfPROwipgshagaciarisisin psnHSRN 4 1535 AYemi40sioublings dn cultyes: piigehment and
vascul ar lLal i ks ]S,
%Qﬁégfrsirag 8&1% coEd béuncS&ted’ﬂ%ﬁ%J&ﬁﬁJﬁ@%@&ﬁ fgt é&%ﬂrﬂé@@@c{é}h@%% %Ce;i‘zlgh,

In some prefer enbodi nent’s, t rophi ¢ support is pr
of the cellimininroollagen, palypunitine] vitromegtier dbwinectint proflustioniod vipRDAS aahalpha-

t he desired her gells to C r ndi ¢ 4 > i p which
the foo! CafoBilseR Bt shdfof S ld KIS, CBRETCIANAA OB ob8l etibn ofa
by seedi ngehd)evhixdlrbiativstoa Hneia el taco d Sibpedidst, atmeaenchimaladtdns céll or an iliac
cul ture nmedi um or onto g sui tablcﬁ@cul ture substrate.. Alternatively,

the PPDCs SEhPqne maroperely 1§t iasecidnt ethsrigecding igte aakin diapd retisplpa Ia g spme

substrat e ffbdifiatsSRER PADEAS b h8ChrE&lck CDABGNA BDA W t PREPPTHAs dstelerlbRY Irfthis
embodi ment, the cells may further be physically separated, e.g., by a
paragraph can be used in methods for treating a patient having peripheral vascular disease, can

be used in pharmaceutical compositions for treating peripheral vascular disease, for example,
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differentiate into one or nore of skeletal nuscle, vascular snooth
nmuscl e, pericyte, or vascul ar endot helium phenotypes, the PPDCs can
provi de trophic support for skeletal nuscle cell, vascular snooth
muscle cell, pericyte, or vascular endothelial cell progenitors

and/ or skeverah syshsoingosiédns spmprsahe eniis Sanong ﬂnempélenaetene crs gnd a
pericytes,_,or vas ..
brodute 1 o RGN Eeo BTG ARteh i G b bR kit for bl i il epigine
of the i schet AbtodsyndhiarnRtedtiog BRPEStieRAs dxelibedanierahpiified held dat

in two or more of (hose fashions, anmong others. PPDCs secret trophh

factors i rdfianiEe Fipdes proteseribed {nudsingr (30 bpq usgd tq gengrate qepditipped_cel
TPO, and tcﬂﬁm{e'n%%la &7 E&Eﬁk@ﬁ@pﬁhﬂ)n& 'Qucthré@ cél?&-&l‘él:tfs ﬁﬁd@ub@élhﬂﬁqﬁl@ﬂlé}fs that can be
progenitor cells such as anglobl asts t1mul ate new bl ood vessel

f or mat i on.used for makingusitig, RRO@scticig sec&erncth@dscapﬂ ipharafat@itical compopsigonsasly

of the patj are adm ni stered. For exanple, PPDCs can

exert trop FC(EI gég%wgmghﬁgﬁqr%{lal nmuscl e cells, vascul ar snooth

muscle cells, vewEayl & prefiged b@bbcaineﬁtelthecelipeﬁrpﬁyds&@o 0B ofy Tgkdboos-listed
cells thereof. In some referred enbodi nents, the trophic effect is

the prol i fe&&e¥i rerﬁtear%%%mé@m R OdYOHPILE RS PERSEEN PHETEENGSrS§FEEon of
cells in the, Pt? 10 Mo I'rla@ﬁre hRe Wis@Bm Eﬂﬁﬂ - S e%lrg' M ish&dorgich

mgratlon can facilitat e repairr, regen r at treatnent o
peri pher alchuasteridtis. ﬂmlkmasaqarsfanbd as PBDQS pbrepraﬁmg S evanacigFor mexapithe,

PPDCs adm ni st er. r near a |te vas.cul sease
can 1 nduce TeERT e o mog Pt ey o Thie8 SRl omeRSP oot fiesf

di sease i rnchemekeristico repair, regenerate, or otherw se treat the

di seased tissue and its surroundi ngs. PPDCs sq adm ni stered can

i nduce migrati #0781 Sweangrcalls theices Ereaeerlr grefeyeed don use wathdbr HYRLieR frpseveral of

cells, va Lorcel .
t hereof | frifsgl% e%@nﬁ%@icﬁgﬁég&gﬁgﬁcﬁ [ ng‘ﬁtécéqﬁ?dgs’%?@r‘{ 0 vgse é’%‘? ar Y
endot hel i ahoscetherirathd telis haas oorhmt kayatppesehd maingringemiat bﬂry@EIdeszth@asmgng,

site, or atlest ear 1o the site qf e

i sease, 1 SGREH wRER s SxtehRatl ol oS RS G B FRrLgPo0.
FGF and/ OYPE@Era]ﬂ{a(?irﬁY HbAyA BE, vaebid ke c%ﬁfr@ﬁﬁedlebijmﬁiﬁeloEiEE)@Sdetectable
Preparations nmade from PPDCs, including cell |ysat subcel | ul ar

fract i ons,Preius phishicpespopd e the Bﬁe%@arlrgréd Stily HPF%J%FF?eHé? Pistgsg cells which in
|
vascul ar dddﬁﬁr?ﬁ % th§%%o@1g§ﬁ(§ﬁ®g§esﬁgf&énﬁ%g§&?%ﬂlﬁé R%nYoF the markeés CD31,

pharmaceutical ly acce ose descri bed
exenpl i fi ecDke &4, camw &.‘dwm atfdrAdR, 0P A, iaedetectédhbBounytemetiy.ect i ve

(o Lreat, et pIgEA] VARG, 3R aPl o AL SR Db o v

Specific eﬂm@@lymrafeam@tfabkhﬁd thay ead sp@ﬂtaﬁ?d’oﬁslsltlff&@élﬁdtet q?retseﬁlycbréieﬁ&d for use
repair, regeneration, replacenent of, or the s part of the repair,

regener at i §f the rnVF@ﬁma"é“e?Félﬁtthaéfjo Brfo%aan%%%r gl bR GlOF PRR ATy oblast
peri pheralgi dr%farrﬁm&e bR HiaY siRSoth lcpfﬁ%%efﬁ%yva%lo enic, or

hem
admi ni stere one (e.g., as su sta erlfy[e Ierom)geneous popul at1 ons
or as adm W@ﬂ@@ndﬂth&habhﬁeer Prodidried celis whezsgnomuem CapporhévledhpDCse stbytabyelly

adm ni st erS?ﬂ)(lﬁ\? 1{1%5596 \%ttﬁf?%ellr}ngrkg hgo fi%%tnltﬁeaJ subfabd %ﬁ@%}tﬁ?&s Ccté gbpt?i bl e

matrix or conven romacedti c
carriers. éﬂba&ﬁmﬂﬁaﬁ(% afveriaubndendss foe eeanpit adﬂeﬁﬁrmﬁredmahge,metdmydim@msthﬂest

adm ni stered sinu ousl I ially with t ot eI I .

(ol ther . boPSr &g Prd e BNRCHTE gt iptidt oy Ko T cells remein
adm ni st ers@ﬁsthlﬂlaﬁf Bcbriéfhﬁ{ 'f&réx%ble PGS uifRe mbder chithet@isBicd@ler Fés@ﬂg’i@d
to, nyocytes, etal nuscle cells, skeletal nuscle progenitor

cel I's, vashipgh mukindt popilagien doublings vascul ar smooth nuscl e
progeni tor cell 60745) ¢ An%%%f?sgeé{ u?Jen ﬂpﬁﬁljﬂ{%% lugé ofcp%h{.\lﬁtlorg;rof Yl‘l%%

endot hel i um pr gen or ce or 0 ote Furi pot ent
described above. In some embodlments, the cell pOpuIatlon 18 heterogeneous A heterogeneous

cell population of the invention may comprise at least about 5%, 10%, 20%, 30%, 40%, 50%,
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culture to conditions that stinulate differentiation toward a desired
skel et al..muscl.e, vascul ar ,snoboth nuscl e, pericyte, or vascul ar

endot hel i um phenot ype. [0123] The cells of the invention my
be surgiceardo, S0rploatk, ed95%HbExtsxf thefiaventione d be detgrogepgpuggeil pepudations of

cat het %'3 g a%ﬁ%’ n e y & e%?é éﬁﬁb&em %lfsrog%ﬁ{epﬁlto%ﬁu&rceﬂy@@c)h as@hyoblasts or

ot her wh or I ndirec to the site of. i schenic
i nj ur yothetommaés pmgetdﬁos tellss Bemrainbiastso pr Rlged H‘i‘f3§§ PEIUERRT 6FL1s; it Ty
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[0129] However, in other instances it may be desirable or appropriate

t o pharmacol ogi cal ly irnmunosuppress a patient prior to initiating

cell therapy. This nmay be acconplished through the use of systemc or

| ocal i mmunosuppressive agents, or it may be acconplished by
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exanpl e by injection., e kits further may include instructions for
use of thellodr © erRwinenibphmediaped thep é‘f‘”é%%é&ﬁefeﬁ?‘v%%‘gia-s_ '&%S%t%ﬁnafkef
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scaffol ds, surgical sutures, and the |ike, where the cells dre :
used in cohjegrd®Narasyot ¢xangieapn a plasmisliingo thajr ghiogwsorkgstaad Rorw wsfomy fci
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practi ci nguskd® dnginvértceld lin® thadxplesy) thogdirprabd. s or cell popul ati ons,
as appropriate, and (4) instructions for conducting.the in vit

met hod. (PHPE2Thererdls pohe GREREPERANTA Engfialy PRRRCeraldo rpehorsAr
155 02 e 0 SRR ) BB PGP i i
Efficacy oNegatiy mpdulaiondeibpipeios thsapdugtorCe thrget gene pepradsion develsion tirgagene
Peri pheral prhé&ché?ivﬂy %Q/gl? larel\éqécggsieglb&oap dNQ/EattiQQ gl%dulation,” as used herein, referstoa
reduction in the level and/or activity of target gene product relative to the level and/or activity of
the target gene product in the absence of the modulatory treatment. The expression of a gene
native to a skeletal muscle cell, vascular smooth muscle cell, pericyte, vascular endothelial cell,
or progenitor cells thereof can be reduced or knocked out using a number of techniques
including, for example, inhibition of expression by inactivating the gene using the homologous

recombination technique. Typically, an exon encoding an important region of the protein (or an

exon 5’ to that region) is interrupted by a positive selectable marker, e.g., neo, preventing the

-23 -



[0133] Umbilical Cell Culture and Isolation. Unrbilicus-derived cells
(UDCs) were prepared as described in U S. Patent Publications
2005/ 0058631 or 2005/0054098. Cells were cultured to passage 10 or 11

(approxi mately 20-25 popul ati on doublings) and then cryogenically
pr eser ved Profiodi@upf pew mERN Abigal th et amsandresbigiag in inactivation ofhggene. A

gﬁggt Ih\éFi 1@15%’ V&lﬁ) e 1netlct1%?te<$é Jf‘t?,gt?ﬂ&gd;clle?étﬁﬁ qﬂ gar{ cﬁ{al Qéﬁé,%‘l’ b?'ﬁ%l.etuégetrnla entire

Ve contro
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cells tot i ne #2 cel | | X106, ¢

¥ e 1 c Bl snome e seatprersipbB eabe e parigorsans of feieed (toRbess f20001.
cel I 1inepgy A@Pﬁ@.ﬁ@% pﬁSA 88:3084-300h)3 AntiSeN DN L eRa) didzoMed, @Ilhall

injection. Cells were thawed i mredi ately before injection g roups

3-5), or umréermam @@RNM argkotBe sheh mgleeilgs that inhdkif prpression of B farad sapfdan

eyt orel 5= CHIE BIRP M0, B AR N
resuspe ndﬁﬁlt irﬁutﬁﬁﬁe pipratioPBSmajoe histmaokephtibﬁttp gene30Mpleiked (Hiex)dub ¢ been shown
syringe w t@e most ersgteie tﬁdrtlas%egt% imm neecr%slp%Qses ng*toll I’urt%er trlpefe helix molecules can be

utilized in reducing the level of target gene activity. These techniques are described in detail by

L.G. Davis et al. (eds), 1994, BAsiC METHODS IN MOLECULAR BIOLOGY, 2nd ed., Appleton &
Lange, Norwalk, CN.

[0080] In other aspects, the invention utilizes cell lysates and cell soluble fractions
prepared from PPDCs, or heterogeneous or homogeneous cell populations comprising PPDCs, as
well as PPDCs or populations thereof that have been genetically modified or that have been
stimulated to differentiate along a skeletal muscle, vascular smooth muscle, pericyte, or vascular
endothelium pathway, Such lysates and fractions thereof have many utilities. Use of the PPDC
lysate soluble fraction (i.e., substantially free of membranes) in vivo, for example, allows the
beneficial intracellular milieu to be used allogeneically in a patient without introducing an
appreciable amount of the cell surface proteins most likely to trigger rejection, or other adverse
immunological responses. Methods of lysing cells are well-known in the art and include various
means of mechanical disruption, enzymatic disruption, or chemical disruption, or combinations
thereof. Such cell lysates may be prepared from cells directly in their Growth Medium and thus
containing secreted growth factors and the like, or may be prepared from cells washed free of
medium in, for example, PBS or other solution. Washed cells may be resuspended at
concentrations greater than the original population density if preferred.

[0081] Inone embodiment, whole cell lysates are prepared, e.g., by disrupting cells
without subsequent separation of cell fractions. In another embodiment, a cell membrane
fraction is separated from a soluble fraction of the cells by routine methods known in the art,
e.g., centrifugation, filtration, or similar methods.

[0082] Cell lysates or cell soluble fractions prepared from populations of postpartum-
derived cells may be used as is, further concentrated, by for example, ultrafiltration or
lyophilization, or even dried, partially purified, combined with pharmaceutically-acceptable

carriers or diluents as are known in the art, or combined with other compounds such as

-4 .-



[0136] Surgery. On day 0O, acute hindlinb ischem a was surgically
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at | eastiolgeisaly Ppexamiephremecentictilypesi! protein nempbsitionyl Cellignes or fractions
r andon ferassh86cuded i 18BN 8 MR Sr fegyr exglgl?gf@ntﬂl aﬁtol@ﬁgﬁls%nggney@lwe

was added late in the study, random zati on
addi t i GHls-s CRIEEALesm i IRERAUICPE insviys mely g drtraseedlontiistptirsite 06 GFUPE, or

concur r@ﬁb{eléyw @ma@&foz%ﬁa&blpdeeaéwuzaif@i&nﬁwﬁto's pperformed on
a group of ditional aninmals (4 control and ? ured cel 1)

enrol | ed af t{&83 hdnedithacrbadisrent, FRDLS gape §tﬂ@cryd in vitro to pjogu@jiologichl

i nj ect iRaGucGAGighayelal PODCEUEA I Ner ﬁh@ﬁ@/ﬁﬁ&éqep%mw%&%é@ﬂ %&a@{ £
Doppl er, i nag}éng anal ysi s aof the plantar "region. e mce were i T

under dREESHES 4 ronbiq facippy er thaj 1@6? éePna&ensﬂ%aiﬂwggmpr@rh@ predyce a biolo gzcal
(i schemreguct,icobdbe EibhalBOe hndeﬂﬁ@mghﬁe &lRikd 1eBiSni s @i Rbed ﬁgr)amz XA HePndtively,

into gas rocn m us; .and (3).2x 2 into reetus fenoris

quadr i CEPS™BY ﬁf"’épande mamf Abicgsedierentiaion ppkpistal ‘{‘Wﬁ‘@%ﬁ’@%
per f or mechottt maayS p&mcﬁe oSvas’bélaaeﬂHozﬁehaPﬁneaée dBYech Base EhidlBER at roducts
sacrifi ce&l agg& ante i or %lf, astroenem us and quadri ce

nuscl e Ner tqe XS] =3 ﬂecﬁ? TR ”gﬁ?nnbesr@& 35157 atpd domn the condi foned

i munhims¢dboh esiag cahdst ae;mettgmmdhhlqﬁ% %. ga,rshb}b @@Mﬁe%ﬁélqgﬁéﬁ%'?e@ﬁ?duﬁﬁl ®n-

using fluoromet han erfusion status of muscles was
per f or ma%mntge g4y oggaf"i'@s%e] %f F‘é’"%a Ve glgetiorhatrsis: A HR ¢ dp namg 2
hi nd:c i rfbwnﬁs‘&ilcarsac\mf enayrheossd &dal&@e{dvﬁﬁ%@e bﬂmal Ao BEthedRIFIredding, Bt example,
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study tq _evaluate the vascul ature and injury 1n the
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presented i.n Figure | s owt he L DCs conferred a ene% on the
mce, AENQRE thewsds frmp e @diyEY fusion in the animals treated with the

cultured celdesnpt doayitibn@hedium prepared from populations of postpartum-derived cells

may be used as is, further concentrated, for example, by ultrafiltration or lyophilization, or even

dried, partially purified, combined with pharmaceutically-acceptable carriers or diluents as are
known in the art, or combined with other compounds such as biologicals, for example
pharmaceutically useful protein compositions. Conditioned medinm may be used in vitro or in
vivo, alone or combined with autologous or syngeneic live cells, for example. The conditioned
medium, if introduced in vivo, may be introduced locally at a site of treatment, or remotely to
provide needed cellular growth or trophic factors to a patient.
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8, while blood flow was also inproved in the animals treated with the
120304 cells thawed i medi ately before injection at Day 8. The cells
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cells ﬁafyrg@se@rsvch #efofivet desterylppifete] fﬂqllifa’aiﬂlhrr@et hlaslgngmchhmis sn&‘mdfnd:djﬁ:lklanes
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| nvest boke id ﬁ'ﬁ"c B 5/biR6r tﬁ@ﬁ&@ @ﬂsﬁw 1k b@&ltfbﬂﬂcdaﬁﬁ% ﬁ&w&iﬁ&ns&a BRI that

et aLb (2004) Circul ation 1292-1298
iodegradable or non—bmdegradable as in the case of metals For example, if the framework

is nop-biodegradable, the ECM can be removed by subjecting the framework to sonication, high
pressure water jets, mechanical scraping, or mild treatment with detergents or enzymes, or any
combination of the above.

[0090] If the framework is biodegradable, the ECM can be collected, for example, by
allowing the framework to degrade or dissolve in solution. Alternatively, if the biodegradable
framework is composed of a material that can itself be injected along with the ECM, the
framework and the ECM can be processed iz toto for subsequent injection. Alternatively, the
ECM can be removed from the biodegradable framework by any of the methods described above

~-26 -



Endot hel i al Network Formation Assay [ 0144] Angi ogenesis, or
the formati on of new vascul ature, is necessary for the gromh of new
ti ssue._ Induction of angiogenesis is an inportant therapeutic goal in
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activi tpfeffablyn@sRRsd Qagstdm(gi@g Kﬁgth%qiéfﬁ inin vitro assays, a
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live cells to the target vascular or skeletal muscle tissues. Typically, these include injection or
infusjon, either in a diffuse fashion, or targeted to the site of peripheral ischemic injury, damage,
or distress, by a route of administration including, but not limited to, intramuscular, intravenous,
or intra.-arterial delivery via syringes with needles and/or catheters with or without pump devices.

[0098] Pharmaceutical compositions comprising live cells in a semi-solid or solid
carrier are typically formulated for surgical implantation at the site of ischemic injury, damage,
or distress. It will be appreciated that liquid compositions also may be administered by surgical
procedures. In particular embodiments, semi-solid or solid pharmaceutical compositions may
comprise semi-permeable gels, lattices, cellular scaffolds and the like, which may be non-
biodegradable or biodegradable. For example, in certain embodiments, it may be desirable or
appropriate to sequester the exogenous cells from their surroundings, yet enable the cells to
secrete and deliver biological molecules (e.g. myotrophic factors, angiotrophic factors, or
endothelial progenitor cell recruitment factors) to surrounding skeletal muscle or vascular cells.
In these embodiments, cells may be formulated as autonomous implants comprising living
PPDCs or cell population comprising PPDCs surrounded by a non-degradable, selectively
permeable barrier that physically separates the transplanted cells from host tissue. Such implants
are sometimes referred to as “immunoprotective,” as they have the capacity to prevent immune
cells and macromolecules from killing the transplanted cells in the absence of pharmacologically
induced immunosuppression (for a review of such devices and methods, see, e.g., P.A. Tresco et
al., (2000) Adv. Drug Delivery Rev, 42:3-27).

[0099] In other embodiments, different varieties of degradable gels and networks are
utilized for the pharmaceutical compositions of the invention. For example, degradable materials
particularly suitable for sustained release formulations include biocompatible polymers, such as
poly(lactic acid), poly (lactic acid-co-glycolic acid), methylcellulose, hyaluronic acid, collagen,
and the like. The structure, selection and use of degradable polymers in drug delivery vehicles
have been reviewed in several publications, including, A. Domb et al., 1992, Polymers for
Advanced Technologies 3:279-292.

[0100] In other embodiments, it may be desirable or appropriate to deliver the cells on
or in a biodegradable, preferably bioresorbable or bioabsorbable, scaffold or matrix. These
typically three-dimensional biomaterials contain the living cells attached to the scaffold,
dispersed within the scaffold, or incorporated in an extracellular matrix entrapped in the scaffold.
Once implanted into the target region of the body, these implants become integrated with the
host tissue, wherein the transplanted cells gradually become established (see, e.g., Tresco, PA, et
al. (2000) supra, see also Hutmacher, DW (2001) J. Biomater. Sci. Polymer Edn. 12:107-174).
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[0101] The biocompatible matrix may be comprised of natural, modified natural or
synthetic biodegradable polymers, including homopolymers, copolymers and block polymers, as
well as combinations thereof. It is noted that a polymer is generally named based on the
monomer from which it is synthesized.

[0102] Examples of suitable biodegradable polymers or polymer classes include fibrin,
collagen, elastin, gelatin, vitronectin, fibronectin, laminin, thrombin, poly(aminoacid), oxidized
cellulose, tropoelastin, silk, ribonucleic acids, deoxyribonucleic acids; proteins, polynuciecotides,
reconstituted basement membrane matrices, starches, dextrans, alginates, hyaluron, chitin,
chitosan, agarose, polysaccharides, hyaluronic acid, poly(lactic acid), poly(glycolic acid),
polyethylene glycol, decellularized tissue, self-assembling peptides, polypeptides,
glycosaminoglycans, their derivatives and mixtures thereof, For both glycolic acid and lactic
acid, an intermediate cyclic dimer is typically prepared and purified prior to polymerization.
These intermediate dimers are called glycolide and lactide, respectively. Other useful
biodegradable polymers or polymer classes include, without limitation, aliphatic polyesters,
poly(alkylene oxalates), tyrosine derived polycarbonates, polyiminocarbonates, polyorthoesters,
polyoxaesters, polyamidoesters, polyoxaesters containing amine groups, poly(propylene
fumarate), polydioxanones, polycarbonates, polyoxalates, poly(alpha-hydoxyacids), poly(esters),
polyurethane, poly(ester urethane), poly(ether urethane), polyanhydrides, polyacetates,
polycaprolactones, poly(orthoesters), polyamino acids, polyamides and blends and copolymers
thereof. Additional useful biodegradable polymers include, without limitation stereopolymers of
L- and D-Jactic acid, copolymcers of bis(para-carboxyphenoxy) propanc and scbacic acid, schacic
acid copolymers, copolymers of caprolactone, poly(lactic acid)/poly(glycolic
acid)/polyethyleneglycol copolymers, copolymers of polyurethane and poly(lactic acid),
copolymers of alpha~amino acids, copolymers of alpha-amino acids and caproic acid,
copolymers of alpha-benzyl glutamate and polycthylenc glycol, copolymers of succinate and
poly(glycols), polyphosphazene, poly(hydroxyalkanoates) and mixtures thereof. Binary and
ternary systems also are contemplated.

{0103] In general, a suitable biodegradable polymer for use as the matrix is desirably
configured so that it has mechanical properties that are suitable for the intended application,
remains sufficiently intact until tissue has in-grown and healed, does not invoke an inflammatory
or toxic response, is metabolized in the body after fulfilling its purpose, is easily processed into
the desired final product to be formed, demonstrates acceptable shelf-life, and is easily sterilized.

(0104] In one aspect of the invention, the biocompatible polymer used to form the

matrix is in the form of a hydrogel. In general, hydrogels are cross-linked polymeric materials

-30 -



175.5 <2.0 275.5 3.0 58.3 7.5 644.6 <1.2 Plac (P11)

that can absorb more than 20% of their weight in water while maintaining a distinct three-
dimensional structure. This definition includes dry cross-linked polymers that will swell in
aqueous environments, as well as water-swollen materials. A host of hydrophilic polymers can
be cross-linked to produce hydrogels, whether the polymer is of biological origin, semi-
synthetic, or wholly synthetic. The hydrogel may be produced from a synthetic polymeric
material. Such synthetic polymers can be tailored to a range of properties and predictable lot-to-
lot uniformity, and represent a reliable source of material that generally is free from concerns of
Immunogenicity. The matrices may include hydrogels formed from self assembling peptides, as
those discussed in U.S. Patent Nos. 5,670,483 and 5,955,343, U.S. Patent Application No.
2002/0160471, PCT Application No. W002/062969.

[0105] Properties that make hydrogels valuable in drug delivery applications nclude
the equilibrium swelling degree, sorption kinetics, solute permeability, and their in vivo
performance characteristics. Permeability to compounds depends in part upon the swelling
degree or water content and the rate of biodegradation. Since the mechanical strength of a gel
declines in direct proportion to the swelling degree, it is also well within the contemplation of the
present invention that the hydrogel can be attached to a substrate so that the composite system
enhances mechanical strength. In some embodiments, the hydrogel can be impregnated within a
porous substrate, so as to gain the mechanical strengih of the substrate, along with the useful
delivery properties of the hydrogel.

{0106] Non-limiting examples of scaffold or matrix (sometimes referred to collectively
as “framecwork’’) that may be used in the present invention include textile structurcs such as
weaves, knits, braids, meshes, non-wovens, and warped knits; porous foams, semi-porous foams,
perforated films or sheets, microparticles, beads, and spheres and composite structures being a
combination of the above structures. Nonwoven mats may, for example, be formed using fibers
compriscd of a synthetic absorbable copolymer of glycolic and lactic acids (PGA/PLA), sold
under the tradename VICRYL sutures (Ethicon, Inc., Somerville, NJ). Foams, composed of, for
example, poly(epsilon-caprolactone)/poty(glycolic acid) (PCL/PGA) copolymer, formed by
processes such as freeze-drying, or Iyophilized, as discussed in U.S. Patent No. 6,355,699, also
may be utilized. Hydrogels such as self-assembling peptides (e.g., RAD16) may also be used.
In situ-forming degradable networks are also suitable for use in the invention (see, e.g., Anseth,
KS et al. (2002) J. Controlled Release 78:199-209; Wang, D. et al., (2003) Biomaterials
24:3969-3980; U.S. Patent Publication 2002/0022676 to He ef al). These in sity forming
materials are formulated as flnids suitable for injection, then may be induced to form a hydrogel

by a variety of means such as change in temperature, pH, and exposure to light in situ or in vivo.
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[0107] In another embodiment, the framework is a felt, which can be composed of 2
multifilament yarn made fiom a bioabsorbable material, e.g., PGA, PLA, PCL copolymers or
blends, or hyaluronic acid. The yarn is made into a felt using standard textile processing
techniques consisting of crimping, cutting, carding and needling. In another embodiment, cells
are seeded onto foam scaffolds that may be composite structures.

[0108] In many of the sbovementioned embodiments, the framework may be molded
into a useful shape, such as that of a blood vessel. Furthermore, it will be appreciated that
PPDCs may be cultured on pre-formed, non-degradable surgical or implantable devices, e.g., in a
manmner corresponding to that used for preparing fibroblast-containing GDC endovascular coils,
for instance (Marx, WF er al., (2001) 4m, J. Neuroradiol. 22:323-333).

[0109] The matrix, scaffold or device may be ireated prior to inoculation of cells in
order to enhance cell attachment. For example, prior to inoculation, nylon matrices can be
treated with 0.1 molar acetic acid and incubated in polylysine, PRS, and/or collagen io coat the
nylon. Polystyrene can be similarly treated using sulfuric acid. The external surfaces of a
framework may also be modified to improve the attachment or growth of cells and differentiation
of tissue, such as by plasma coating the framework or addition of one or more proteins (e.g.,
collagens, elastic fibers, reticular fibers), glycoproteins, glycosaminoglycans (e.g., heparin
sulfate, chondroitin-4-sulfate, chondroitin-6-sulfate, dermatan sulfate, keratin sulfate), genetic
materialg such as cytokines and growth factors, a cellular matrix, and/or other materials,
including but not limited to, gelatin, alginates, agar, agarose, and plant gums, among other
factors affceting cell survival and differentiation.

[0110] PPDC-containing frameworks are prepared according to methods known in the
art. For example, cells can be grown freely in a culture vessel to sub-confluency or confluency,
lifted from the culture and inoculated onto the framework, Growth factors may be added to the
culturc medium prior to, during, or subscquent to inoculation of the cclls to trigger differentiation
and tissue formation, if desired. Altemnatively, the frameworks themselves may be modified so
that the growth of cells thereon is enhanced, or so that the risk of rejection of the implant is
reduced. Thus, one or more biologically active compounds, including, but not limited to, anti-
nflammatory compounds, immunosuppressants or growth factors, may be added to the
framework for local release.

[0111] PPDCs, parts of PPDCs, or cell populations comprising PPDCs, or components
of or products preduced by PPDCs, may be used in a variety of ways to support and facilitate the

repair, regeneration, and improvement of skeletal muscle cells and tissues, to improve blood

32



cord (P4) 81831.7 <9.8 <2.0 365.9 14.1 200.2 5.8 <4.0

flow, and to stimmlate and/or support angiogenesis, especially in peripheral vascular disease
patients. Such utilities encompass in vitro, ex vive and in vive methods.

[0112]) In one embodiment, as discussed above, PPDCs can be cultured in vitro to
produce biological products that are either naturally produced by the cells, or produced by the
cells when induced to differentiate into skeletal muscle, vascular smooth muscle, pericyte, or
vascular endothelial lineages, or produced by the cells via genetic modification. For jnstance,
TIMP1, TPO, KGF, HGF, FGF, HBEGF, BDNF, MIP1b, MCP1, RANTES, 1309, TARC, MDC,
and 11.-8 were found to be secreted from umbilicus-derived cells grown in Growth Medium.
TIMP1, TPO, KGF, HGF, HBEGF, BDNF, MIP1a, MCP-1, RANTES, TARC, Eotaxin, and IL-
8 were found to be secreted from placenta-derived PPDCs cultured in Growth Medjum (see
Examples). In addition, factors for endothelial progenitor cell recruitment such as VEGF, SDE-
1, EPO, G-CSF, statins, estrogen, PPARY, and CXCR4 may be produced by PPDCs and may be
secreted into the growth medium. Other trophic factors, as yet undetected or unexamined, of use
in skeletal muscle or vascular repair and regeneration, are likely to be produced by PPDCs and
possibly secreted into the medium.

[0113] In this regard, another embodiment of the invention features use of PPDCs for
production of conditioned medium, either from undifferentiated PPDCs or from PPDCs
incubated under conditions that stimulate differentiation into a skeletal muscle or vascular
lineage. Such conditioned media are contemplated for use in in vitro or ex vivo culture of
skeletal muscle, vascular smooth muscle, pericyte, or vascular endothelial precursor cells, or in
vivo to support fransplanted cells comprising homogencous populations of PPDCs or
beterogeneous populations comprising PPDCs and skeletal muscle, vascular smooth muscle,
pericyte, or vascular endothelial progenitors, or to recruit endothelial progenitor cells to the site
of ischemic injury, for example.

[0114) Yot another embodiment comprises the usc of PPDC ccll lysates, soluble cell
fractions or components thereof, or ECM or companents thereof, for a variety of purposes. As
maentioned above, some of these components may be used in pharmaceutical compositions. In
other embodiments, a cell lysate or ECM is used to coat or otherwise treat substances or devices
to be used surgically, or for implantation, or for ex vive purposes, to promote healing or survival
of cells or tissues contacted in the course of such treatments. Tn some preferred embodiments,
such preparations made from PPDCs comprise FGF and HGF.

[0115] In another embodiment, PPDCs are used advantageously in co-cultures in vitro
to provide trophic support to other cells, in particular, skeletal muscle cells, skeletal muscle

progenitor cells, vascular smooth muscle cells, vascular smooth muscle progenitor cells,
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pericytes, vascular endothelial cells, or vascular endothelium progenitor cells. In some preferred
embodiments, the trophic support is proliferation of the cells. For co-culture, it may be desirable
for the PPDCs and the desired other cells to be co-cultured under conditions in which the two
cell types are in contact. This can be achieved, for example, by seeding the celis as a
heterogeneous population of cells in culture medium or onto a suitable culture substrate.
Alternatively, the PPDCs can first be grown to confluence, and then will serve as a substrate for
the second desired cell type in culture. In this latter embodiment, the cells may further be
physically separated, e.g., by a membrane or similar device, such that the other cell type may be
removed and used separately, following the co-culture period. Use of PPDCs in co-culture to
promote expansion and differentiation of skeletal muscle or vascular cell types may find
applicability in research and in clinical/therapeutic areas. For instance, PPDC co-culture may be
utilized to facilitate growth and differentiation of skeletal muscle, vascular smooth muscle,
pericytes, or vascular endothelial cells in cuiture, for basic research purposes or for use in drog
screening assays, for example. PPDC co-culture may also be utilized for ex vive expansion of
skeletal muscle, vascular smooth muscle, pericyte, or vascular endothelium progenitors for later
administration for therapeutic purposes. For example, skeletal muscle, vascular smooth muscle,
pericyte, or vascular endothelium progenitor cells may be harvested from an individual,
expanded ex vivo in co-culture with PPDCs, then returned to that individual (autologous transfer)
or another individual (syngeneic or allogeneic transfer). In these embodiments, it will be
appreciated that, following ex vivo expansion, the mixed population of cells comprising the
PPDCs and skcletal muscle, vascular smooth muscle, pericyte, or vascular cadothelium
progenitors could be administered to a patient in need of treatment. Alternatively, in situations
where autologous transfer is appropriate or desirable, the co-culiured cell populations may be
physically separated in culture, enabling removal of the autologous skeletal muscle, vascular
smooth muscle, or vascular endothclium progenitors for administration to the paticnt.

[0116] As described in US Patent Publication Nos. 2005/0058631, 2005/0054098 and
2005/0058630, PPDCs have been shown to be effectively transplanted into the body, and to
improve blood flow and reduce tissue necrosis in an accepted animal model. Those findings,
along with the discoveries set forth in the present invention, support preferred embodiments of
the invention, wherein PPDCs are used in cell therapy for treating ischemic injury or damage by
repairing or regenerating skeletal muscle and/or vascular tissue in a peripheral vascular disease
patient, or by improving blood flow or stimulating and/or supporting angiogenesis in a peripheral
vascular disease patient. In one embodiment, the PPDCs are transplanted into a target location in

the body, especially at or proximal to the location of the ischemic episode, where the PPDCs can
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migration can facilitate the repair, regeneration, and treatment of peripheral vascular disease such

as peripheral ischemia. For example, PPDCs administered at or near a site of peripheral vascular
disease can induce migration of cells to the site of peripheral vascular disease in order to repair,
regenerate, or otherwise treat the diseased tissue and its surroundings. PPDCs so administered
can induce migration of skeletal muscle cells, vascular smooth muscie cells, vascular endothelial
cells, pericytes, or progenitor cells thereof. In preferred embodiments, PPDCS induce migration
of vascular endothclial colls and/or vascular cndothclium progenitor colls to the sitc, or at lcast
near to the site of the peripheral vascular disease. In some embodiments, migration is induced or
supported by FGF and/or HGF, preferably FGF and HGF expressed by the PPDCs. Preparations
made from PPDCs, including cell lysates, subcellular fractions, and the like, can also be used to
trcat peripheral vascular discasc. Such preparations can be formulated with pharmaccutically
acceptable carriers such as those described and exemplified herein, and administered to patients
in amounts effective to treat peripheral vascular disease. In preferred embodiments, preparations
made from PPDCs comprise FGF and HGF.

[0118] Specific embodiments of the invention are directed to the direct repair,
regeneration, replacement of, ar the support of the repair, regeneration, or replacement of blood
vessels for the treatment of peripheral ischemic igjury or damage.

[0119] PPDCs may be administered alone (e.g., as substantially homogeneous
populations) or as admixtures with other cells. As described above, PPDCs may be administered

as formulated in a pharmaceutical preparation with a matrix or scaffold, or with conventional
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pharmaceutically acceptable carriers. Where PPDCs are administered with other cells, they may
be administered simultaneously or sequentially with the other cells (either before or after the
other cells). Cells that may be administered in conjunction with PPDCs include, but are not
limited to, myocytes, skeletal muscle cells, skeletal muscle progenitor cells, vascular smooth
muscle cells, vascular smooth muscle progenitor cells, pericytes, vascular endothelial cells, or
vascular endothelium progenitor cells, and/or other multipotent or pluripotent stem cells. The
cells of different types may be admixed with the PPDCs immediately or shortly prior to
administration, or they may be co-cultured together for a period of time prior to administration.

[0120] The PPDCs may be administered with other beneficial drugs or biological
molecules, or other active agents, such as anti-inflammatory agents, anti-apoptotic agents,
antioxidants, growth factors, angiogenic factors, or myoregenerative or myooprotective drugs as
known in the art. When PPDCs are administered with other agents, they may be administered
together in a single pharmaceutical composition, or in separate pharmaceutical compositions,
simultaneously or sequentially with the other agents (either before or after administration of the
other agents). The other agents may be a part of a treatment regimen that begins either before
transplantation and continuing throughout the course of recovery, or may be initiated at the time
of transplantation, or even after transplantation, as a physician of skill in the art deems
appropriate.

[0121]  Examples of other components that may be administered with PPDCs include,
but are not limited to: (1) other angiogenic factors, angiogenic drugs, or myoregenerative or
myooprotective factors or drugs; (2) selected extracellular matrix components, such as one or
more types of collagen known in the art, and/or growth factors, platelet-rich plasma, and drugs
(alternatively, PPDCs may be genetically engineered to express and produce growth factors); (3)
anti-apoptotic agents (e.g., erythropoietin (EPO), EPO mimetibody, thrombopoietin, insulin-like
growth factor (IGF)-I, IGF-II, hepatocyte growth factor, caspase inhibitors); (4) anti-
inflammatory compounds (e.g., p38 MAP kinase inhibitors, TGE-beta inhibitors, statins, IL-6
and IL-1 inhibitors, Pemirolast, Tranilast, REMICADE (Centocor, Inc., Malvern, PA),
Sirolimus, and non-steroidal anti-inflammatory drugs (NSAIDS) (such as Tepoxalin, Tolmetin,
and Suprafen); (5) immunosuppressive or immunomodulatory agents, such as calcineurin
inhibitors, mTOR inhibitors, antiproliferatives, corticosteroids and various antibodies; (6)
antioxidants such as probucol, vitamins C and E, coenzyme Q-10, glutathione, L-cysteine and N-
acetylcysteine; and (6) local anesthetics, to name a few.

[0122] In one embodiment, PPDCs are administered as undifferentiated cells, i.e., as

cultured in Growth Medium. Alternatively, PPDCs may be administered following exposure in
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culture to conditions that stimulate differentiation toward a desired skeletal muscle, vascular
smooth muscle, pericyte, or vascular endothelium phenotype.

[0123] The cells of the invention may be surgically implanted, injected, delivered (e.g.,
by way of a catheter, syringe, shunt, stent, microcatheter, or pump), or otherwise administered
directly or indirectly to the site of ischemic injury, damage, or distress. Routes of administration
of the cells of the invention or compositions thereof include, but are not limited to, infravenous,
intramuscular, subcutaneous, intranasal, intrathecal, intracisternal, or via syringes with needles or
catheters with or without pump devices.

[0124] When cells are admrinistered in semi-golid or solid devices, surgical implantation
into a precise location in the body is typically a suitable means of administration. Liquid or fluid
pharmaceutical compositions, however, may be administered through the blood, or directly into
affected muscle tissue (e.g., throughout a diffusely affected area, such as would be the case for
diffuse ischemic injury). The migration of the PPDCs can be guided by chemical signals, growth
factors, or calpains.

[0125] The postpartum-derived cells or compositions and/or matrices comprising the:
postpartum-derived cells may be delivered to the site via a micro catheter, intracathsterization, or
via a mini-pump. The vehicle excipient or carrier can be any of those known to be
pharmaceutically acceptable for administration to a patient, particularly locally at the site at
which cellular differentiation is to be induced. Examples include liquid media, for example,
Dulbeccos Modified Eagle’s Medium (DMEM), sterile saline, sterile phosphate buffered saline,
Lcibovitz’s medium (L15, Invitrogen, Carlsbad, CA), dextrosc in sterile water, and any other
physiologically acceptable Haquid.

[0126] Other embodiments encompass methods of treating peripheral ischemic injury
or damage by administering therapeutic compositions comprising 2 pharmaceutically acceptable
carricr and PPDC ccllular components (e.g., ccll Lysates or components thercof) or products (e.g.,
trophic and other biological factors produced naturally by PPDCs or through genetic
modification, conditioned medium from PPDC culture), or PPDC growth medium or products
purified from growth medium. In preferred embodiments, the biological factors are FGF and
HGF. These methods may further comprise administering other active agents, such as growth
factors, angiogenic factors or myoregenerative or myoprotective drugs as known in the art.

[0127] Dosage forms and regimes for administering PPDCs or any of the other
therapeutic or pharmaceutical compositions described herein are developed in accordance with
good medical practice, taking into account the condition of the individual patient, e.g., nature and

extent of the injury or damage from the peripheral ischemic event, age, sex, body weight and
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general medical condition, and other factors known to medical practitioners. Thus, the effective
amount of a pharmaceutical composition to be administered to a patient is determined by these
congiderations as known in the art.

[0128] PPDCs have been shown not to stimulate allogeneic PBMCs in a mixed
lymphocyte reaction. Accordingly, transplantation with allogeneic, or even xenogeneic, PPDCs
may be tolerated in some instances. In some embodiments, the PPDCs therselves provide an
immunosuppressant effect, thereby preventing host rejection of the transplanted PPDCs. In such
instances, pharmacological immunosuppression during cell therapy may not be necessary.

[0129] However, in other instances it may be desirable or appropriate to
pharmacologically immunosuppress a patient prior to initiating cell therapy. This may be
accomplished through the use of systemic or local immunosuppressive agents, or it may be
accomplished by delivering the cells in an encapsulated device, as described above. These and
other means for reducing or eliminating an immune response to the transplanted celis are known
in the art. As an alternative, PPDCs may be genetically modified to reduce their
immunogenicity, as mentioned above.

[0130] Survival of transplanted PPDCs in a living patient can be determined through
the use of a variety of scanning techniques, e.g., computerized axial tomography (CAT or CT)
scan, magnetic resonance imaging (MRI) or positron emission tomography (PET) scans.
Determination of transplant survival can also be done post mortem by removing the skeletal
muscle or vascular tissue, and examining it visually or through a microscope. Alternatively,
cclls can be treated with stains that arc specific for skeletal muscle cclls, vascular smooth muscle
cells, pericytes, or vascular endothelial cells. Transplanted cells can also be identified by prior
incorporation of tracer dyes such as rthodamine- or fluorescein-labeled microspheres, fast blue,
ferric microparticles, bisbenzamide or genetically introduced reporter gene products, such as
bota-galactosidasc or beta-glucuronidase.

[0131] In another aspect, the invention provides kits that utilize the PPDCs, PPDC
p-opulations, components and products of PPDCs in various methods for stimulating and/or
supporting angiogenesis, for improving blood flow, for regenerating, repairing, and improving
skeletal muscle injured or damaged by a peripheral ischemic event, as described above. Where
used for treatment of damage or injury caused by an ischemic event or other scheduled treatment,
the kits may include one or more cell populations, including at least PPDCs and a
pharmaceutically acceptable carrier (liquid, semi-solid or solid). The kits also optionaily may
include a means of administering the cells, for example by injection. The kits further may

include instructions for use of the cells. Kits prepared for field hospital use, such as for military
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use, may include full-procedure supplies including tissue scaffolds, surgical sutures, and the like,
where the cells are o be used in conjunction with repair of acute injuries. Kits for assays and in
vitro methods as described herein may contain one or more of (1) PPDCs or components or
products of PPDCs, (2) reagents for practicing the in vitro method, (3) other cells or cell

populations, as appropriate, and (4) instructions for conducting the i vitro method.

[0132] The following example describes the invention in greater detail. This example

is intended to further iliustrate, not to limit, aspects of the invention described herein.

Example 1

Efficacy of Umbilicus-Derived Postpartum Cells in the
Murine Hindlimb Peripheral Ischemia Model

Materials and Methods

[0133] Umbilical Cell Culture and Ysolation. Umbilicus-derived cells (UDCs) were
prepared as described in U.S. Patent Publications 2005/0058631 or 2005/0054098. Cells were
cultured to passage 10 or 11 (approximately 20-25 population doublings) and then cryogenically

preserved.
[0134] Ischemia Model Treatment Groups:
1. PBS, negative control

2. Expression plasmid for vascular cndothelial growth factor(pVEGE), positive
control

3 cell line #1 cells, 5x10° cells total

4, cell line #1 cells, 1x10° cells total

5 cell line #2 cells, 1x10° celis total

6 cell line #1 cells, cultured, 1x10° cells total

cell line 1: J120304 p10,

cell line 2: U072804A pl1

[0135] Sample preparation for injection. Cells were thawed immediately before
injection (groups 3-5), or were cultured for 24-30 hr (group 6). Cells were counted and viability
was determined by trypan blue staining and counting on a hemocytometer, The entire dose of
cells or plasmid (100 pg) was resuspended in 100 pl of PBS and loaded into a 300 pl tuberculin

syringe with 27 guage needle for injection into the mice.
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[0136] Surgery. On day 0, acute hindlimb ischemia was surgically induced in athymic,
nude mice by unilateral ligation and excision of the left iliofemerol artery. Mice were partitioned
into 6 groups of at least n = 8 for treatment with UDCs or controls. Mice were randomly
assigned to treatment groups for groups 1-5. Because group & was added late in the study,
randomization did not occur. In addition, scheduling conflicts prectuded performing
microCT/PET concurrently with the original study. This analysis was performed on a group of 8
additional animals (4 control and 4 cultured ceil 1) enrolled after the completion of the 21 day
study.

[0137] Cellinjections. One day after surgery, mice were anesthetized for laser
Doppler imaging analysis of the plantar region. While mice were still under anesthesia, cells
were injected at 5 sites in the left (ischemic) limb: (1) 20 pl into the tibilias anterior; (2)2x20
mto gastrocnemius; and (3) 2x 20 ul into rectus femoris of quadriceps bundle.

[0138] Analyses. Laser Doppler imaging was performed at days 1,4, 8, 14and 21. At
21 days, mice were sacrificed and tibilias anterior (TA), gastrocnemius and quadriceps muscles
were excised and cryofixed for thin sectioning and immunhistochemical staining with CD31
antibody. MicroCT/PET analysis using fluoromethane gas to determine perfusion status of
muscles was performed at & days. These mice were sacrificed immediately after and hindlimb
muscles were processed for CD31 immunohistochemistry on cryofixed thin sections.

[0139] Exclusion criteria. Mice exhibiting severe toe necrosis at day 1 following
surgery were excluded from the study before injections. Mice were also excluded at any time in
the study duc to scvere neerosis (e.g., total necrosis of the foot) or if they cxpericnced sovere

weight loss or otherwise exhibited signs of extreme pain.

Results

[0140] The goal of thesc cxperiments was to determine if UDCs protect tissucs from
injury in a rodent hindlimb ischemia model. This model was performed by creating a injury in
the femoral blood flow and injecting cells in the area approximately 24 hours afier the injury.
The results were evaluated by estimnating perfusion of the limbs of these animals and comparing
this to the contralateral limb that was not injured. The tissues were also collected from these
animals at the end of the study to evaluate the vasculature and injury in the animals. This study
was also performed with human cells in nude mice to avoid xenogenic rejection of the implanted
cells.

[0141] Results presented in Figure 1 show that the UDCs conferred a benefit on the

mice, as there was improved perfusion in the animals treated with the cultured cells at Day 4 and
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8, while blood flow was also improved in the animals treated with the 120304 cells thawed
immediately before injection at Day 8. The cells 072804A did not show a benefit at any time
point, suggesting a difference between these two lots of cells. Generally the animals showed
mprovement over time indicating that this strain of animals has some degree of native repair
capability. These animals were also relatively young which may be a factor in their innate
regenerative capabilities.

[0142] The TA muscles were collected at the end of the study, and sections were
probed with an anti CD31 antibody to detect vascular endothelial cells. Representative results
are shown in Figure 2. The results show that the PBS contro! animals presented gross necrosis
and limited vasculature in the ischemic limb, (for example mouse #26 & #43) whereas the UDC-
freated limbs showed higher relative levels of CD31 staining and reduced levels of necrosis. The
results also suggest that the animals treated with cultured UDCs showed improved vasculature as
cornpared to controls — (PBS control and in some cases, the normal (uninjured) limb). Increased
CD 31 staining was observed in the ischemic but treated limb as compared to the normal limb.
The animals treated with VEGF plasmid and Umb072804A showed similar results as PBS

control.

Summary
[0143] These results provide evidence that umbilical cord-derived cells can be effective

to improve blood flow and to reduce tissue necrosis in a rodent hind 1imb ischemia model. The
study included two different lots of umbilical cells that were thawed immediatoly before
injection, and the results suggested differences might exist between the lots. The cells that
appeared to have some activity were also cultured for approximately 48 hours before injection
and included in another treatment group. These cells appeared to be the most effective and this
suggests that culturing changes the activity profile of the colls. The histology results also
provide evidence that treatment can provide protective effects. The results do not provide
sufficient information with respect to the mechanism by which the UDCs exert their effects.
Without intending to be bound to any particular theory or mechanism of action, it is believed that
the cells may exert their effect by stimulating the growth of new blood vessels or protecting the
muscle tissue from the progression of the damage, for example, by protection from apoptosis or
recruitment of endogenous active agents. Additional studies are necessary to investigate the

precise mechanism of action.
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hours in ned'a with 2% FBS in 5% oxygen. Media was renoved and
assayed by the SEARCHLI GHT nul ti pl ex ELI SA assay (Pierce). Results
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endot helial cells to for ATRI GEL (BD
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results sug st that the post artumderi ved cel s are use
sti rmul &fj it 11§ P%i%wls Eﬂalﬁﬁp@ﬂ%ﬁ Efetanenti¢ godh mmnmﬁthﬁeglpai

vitro I%ﬁhﬂuﬁ@i afd ﬁ@nﬂ?%o’f@nﬁﬁl@nﬁ%sﬂé 2ORI9LIFehd AsufafldnSderived cells in in vitro
assays, a well-established method of seeding endothelial cells onto a culture plate coated with. a
biological cell culture substrate under the tradename MATRIGEL (BD Discovery Labware,
Bedford, MA), a basement membrane extract (Nicosia and Ottinetti (1990) In Vitro Cell Dev.
Biol. 26(2):119-28) was followed. Treating endothelial cells on MATRIGEL (BL Discovery
Labware, Bedford, MA) with angiogenic factors will stimulate the cells to form a network that is
similar to capillaries. This is a common in vifro assay for testing stimulators and inhibitors of
blood vessel formation (Ito et al. (1996) Int. J. Cancer 67(1):148-52), The experiments made
use of a co-culture system with the postpartum-derived cells seeded onto culture well inserts.
These permeable inserts allow for the passive exchange of media components between the
endothelial and the postpartum-derived cell culture media.

Methods & Materials
Cell Culture

[0145] Postpartum tissue-derived cells. Human umbilical cords and placenta were
received and cells were isolated a8 previously described (Exarple 1). Cells were cultured in
Growth medium (Dulbecco’s Modified Essential Media (DMEM,; Invitrogen, Carlsbad, CA),
15% (v/v) fetal bovine scrum (Hyclone, Logan UT)), 100 Units/milliliter penicillin, 100
microgram/milliliter streptomycin (Invitrogen), 0.001 % (v/v) 2-mercaptoethanol (Sigma, St.
Louis, MQ)) on gelatin-coated tissue culture plastic flasks. The cultures were incubated at 37°C
with 5% CO;. Cells used for experiments were between passages 4 and 12.

[0146] Actively growing postpartum cells were trypsinized, counted, and seeded onto
COSTAR TRANSWELL 6.5 millimeter diameter tissue culture inserts (Corning, Corning, NY)
at 15,000 cells per insert. Cells were cultured on the inserts for 48-72 hours in Growth medium

at 37°C under standard growth conditions.
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peni ci | |'i metictepAsedRLSH Brd 8. [0160] For routine passage, cells were
washed once wit E)hosphate buffered saline (PBS, |nvitrogen, catalog

number 14190) #H§1HeEndefbaliazdNetw gk ormagion GHAIRER ) asi38; friiltwsy plates were
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pur chased résuspendibe and ¢Ganabion ofgbg supinatant. Cells were seeded onto the coated wells at
20,000 cells per well in approximately 0.5 milliliter Growth medium with 2% (v/v) FBS. Cells
were then incubated for approximately 30 minutes to allow cells to settle.

[0152] Endothelial cell cultures were then treated with either 10 nanomolar human bFGF

(Peprotech, Rocky Hill, NJ) or 10 nanomolar human VEGF (Peprotech, Rocky Hill, NJ) to serve
as a positive control for endothelial cell response. Transwell inserts seeded with postpartum-
derived cells were added to appropriate wells with Growth medium with 2% FBS in the insert
chamber. Cultures were incubated at 37°C with 5% CO2 for approximately 24 hours. The well
plate was removed from the incubator, and images of the endothelial cell cultures were collected

with an Olympus® inverted microscope (Olympus, Melville, NY).

-43 -
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super nat ant - SUEAD, B Mt SREANRH HashBRR00FcTtr hEAULHIRG core

m cr oass agriprdaehs AIARLTs fbhmc&[ljhe@@ﬁﬂ'{tﬁ’ﬂﬁm Bromdf.ord protei n assay kit

| ysate on ¢ he o8l {1 SHPVBT YRS SRS BT aficeses py e pafpartum.

Prolifer aehi@ cells in G;b@;ﬂlﬁﬁl-dlﬁ}ﬂ' IP%st)ﬁ@{lﬁh hatvéa sé1R0van ceeptdsad irdbmeptdeseribed
into the indicated nedia fornulation at a concentrati on of 5000

cel | s/ cnzboyeorThe gelisyvare eeltvasdys B te iy aimosphesiepiygen ts dhubpyrs op rinsegs and

2 HARETH) PSS RS s ol it

fi br obl astmepiagtiefioden andigtoteli @t +3046 sanell analyresldaytthe $E@BGH¢/§G}H§/rmulamgm5L]]SA
i nserts)

VBCs. o S (OB E CPE i GO RN T <Rt P B ke et

were har yesteemits. aﬂw 8l @hcwz tHaf the pYdsdrfim-QerRag belwRlblnot feRlabeSdetiRtzBle
rel eased by pipetting up and down and then transferred to _a cl ean

96- el | pevglseof plrts)gisierivedagrowinpept- bl (RRGCE-Bl caadeparindrinding agdggmalgrowth

(18 pi 5?*‘4&% PIEDR T Ok PR S Srush gy o O

DVBO) andnqmmmmtaased (TEVIRg ), anElopMAGn ) (AN@rﬂ) thrembor{c@iaEPO), keratinocyte

RUTC 101 3650 TRt Ry 2B s vt Bt Grap: BBk iR piy

seeded on;agbuia{leﬁuﬂmehbugqgwglﬁﬁbgqul shes at a density of 10,000
cells/well in EGW2MW nedia for 8h. Cells were then serum starved by

over ni ghtTabl2rbaPrisntipkangiogenic fagtorsaxleas rrm PaStBE)ﬂtlﬂr(FﬂfngGe'@% FBS

and wi t out—goviTs{ aFANGE | PHEFERAT 950 TBRGE CHHD [PTEIRT EYE0PT CHBEGE
| 0t #120304 celll [{HSRt B &1 BLAS 8%peink) | GoPhD 12pe/EDY @kl Olgintl | B

neutral ifzimg antTbodigs~to FG- (7 T g/ mL) or HG= (1 jlg;/rm) Wer e
added. Aftpgy. 4 days of culture, cellls were har\ested ;@and counted

usi ng a [GYANA(r 1dsB5t [ UmBRt | <o [0386] |Forostludiges lonsshel efifgct ofa

hUTC | ot#120304 cel i [ysatejon tne|profifleratiqn of HUOVECS,| HUVECS
wer e seddeg.onto 24-well tissue culiture dishes |at a density| of 10} 000

cel I s/ wal [p1hy |EGIds2IV| negli a| f o Bh. 1Gell 9 were |tiwossieriam st emyed| by .7

over ni ght - TThcybation [n 0.5 of EQW ZWW redi g cont di ni ng 0. 5% FBS
and wi t houtmpgriowt h fagtors. |Afterwards, KBS, frleshly |prepargd hUTC
| ot #1203040m@el}l |ysate containing 62.5 jijg or 125 jig of prptein, |and
neutral ijzii(pg angigaodi es<¢.0 FG=207 posesl) {orn4ahGh do.pg/ mip werei@dged]2

After 4 {days of culture, cells weré harvgsted gnd counted using a
GUAVA(r)} Megkriument . Assessient of [cell migratifon
alone <0.8 25.1 <20 <6.4 <2.0 <3.2 <5.4 <4.0 <1.2

Postpartum-derived cells were cultured in 24 hours in media with 2% FBS in atmospheric
oxygen.Media was removed and assayed by the SEARCHLIGHT multiplex ELISA assay
(Pierce).
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10167] For neasurenent of cell mgration, a 6-well transwell (Com ng
cat al og nunber 3428) set-up was used. Cells were seeded directly into
the indicated nedia fornulation at a density of 5000 cells/cng.

Endot helial cells were seeded inside the transwell inserts (23,000

cel | s/ trapssk breitRS@Edns oBRduflidiie aﬂlﬁ?s]is’e 038 desQire MatentRtiahsid teYhedis Reorted in

bottom of the well (48,000 cells/we im gration was assessed af_éer
7 days of pisecrams permaillijercd awiuragetiae P rﬁ@en@fdeew cgllg b gordivgabiligay gord
of the trgngugllys Briefly, transwells were transferred to a clean

wel | and washed once with PBS. Cells fromthe underside of the well
were harvested by adding trypsin to the bottomof the well. Trypsin

was i nhibited ition of o | ete gr.owth and

ool boted by cdlis] TR oRo ey o EhE Sl RN Gu B B e Tpstpprum-
medi a anddefredkelRf Pb&gmmm&hxtea Ol drB s&edbd 0110 URkSs diHefgibad SRAVATHS cells

i nstrunent. 8] For studi es on themqotentl al nechani sns of

hUTC- nedi aesdultied @h@@vﬁh mediget P4 enyeerfor 43-heraen 818 inssas andiben sWigphed to a

co- cul tur 22 a1 AN e ERRok B e e BT AIEEB AR e, o

wer e addetnmedistbly froedid, acdibtbred et R80T aandhwealyzdidyabt SEARSHE IGHI Tt tiplyx

pl at ed. 7 days of .co-.c ure, cel t wer n the nderS|d
bt "t he t 1 SHOVLFPEY ot ClEA Carpaty, dbckined 03, MR8 Bwh 25 GRS o
instr UnPnHuplB@t‘é bﬂetaﬁxrﬁlér@sﬁtT&freﬁwgﬁovﬂthaﬂhQbd}sft;faﬁahlL(wﬁv@d cE@RdObelkcieade
cells 69] A co-culture systemwas utilized to study the

effects ofietmﬂb&le&ﬂs pirlatalebfgrived afqvah fastor bR dBPHEBRY oré’épargl-bnrthp& eRigemal

er f or med I
Phe. bot ¢ oft- oy efy HIBROHE Thethe HPrlldinERAAL LI BHaL Sl ystuDhnl Bt &7
t he transwetallinopogaates] (THVIR- h)ga@l@qﬁml MN@Z), ﬁlvmhhpﬁkan ERRO)rsetatinocyte

formul ati ons e nedi a _co t d.,in and
et hode) - Rl B 1556 SRR P T R Sty e e T GRS
50% ( 1150yascétht edoheldl grovilaY&tRf(VEGTFRUl ture, the transwell inserts
wer e renoved, endothel | al ceIIs har vest ed, by tryp5|n|zat|on and

count ed udahlg 2rhd Agnugingiogens facthrerefeased from posppprigm-desivededilict of
hUTC | ot #120304 on the proliferation of endothelial cells cyltured in

H80 conpared wWth HSO|i s shoWiD$H- Figure]l. The proliferation of | HB-
HUVECs mai nt ai pédMM HSENGEs| hBher ThaAn |t Kége kéfdF i n EGBO | (VEGETrie EGF

1A) whi | ¢ HCAECKpgind) HI(AFES letobinkd) { Gui/ish) i(hgim gr(puhti) | (pefrhbs épg/mb) | (pg/ml)

co-culture nmed|a formilations (Figure 1Bjand Filgure 1C). Iniboth
nedi a f of nplh@t | ons, cg@-culture of endothelial gells wth hUTC

lot 4f1 20 30@4§e3qbggd5 iinos3 @nli fd-cant 7413qr eases i|n el | | nysrper ]_a§$_@r 12

days. Al Isubsgquent qo-cultjure studies ¢f hUTds and gndothegt Tat
celI's wefepperforned iin the Hayflick 50% + EGW2MW 50P6 (HSO) nedi g

o el B, Lgssoat B S5 IVACS AT | DLELOP PRES MEER L RS CT RN 18
types ha e@% elability to influence the proliferation| of enjlothellal
cells. As wh in Figure 1A there was no difflerencelin the
proliferat$®h pf HUVECs in co-culture media (H30 or HBO) and thoss
that wer ¢ @4 P2l (WP NeCR-Gr | ABE 1i BPdhl|adbe8 The kame <dds | <1.2

true of HCAECs| (Figure 1B) and H AECs (Figure 1C) whefe co-gulturg
Wit h hUTCMa@@E2p304 resulted [in incfeased|cell prolifefation while |no
di f ferencednean b@.%obse2vdd betdben sefl § <B.0cg- ¢l ur e<htdiia <@ 0150 <1.2

or 1180) Bowtpattmsderivihtcllsovee: adtueed|ih 04 dourwir MediB@ith 2% FBS irf 9% 6Rygeh0 Media

endot hel | X5 ORI ear By A CEAR A Ry Rl oo atsey o ) (Result are
tg/ m), Hie nlehds Je dﬁ%ﬁ@at@ﬂﬁ é\g\g(}?aﬁeb afe%d_}_%)ﬁré(’tﬁfn@ ir] 1€ klédRdepddted in picograms

co-cul tures of HUVECs and Results in
per milliter of culture media. Plac: placenta derived cells; Umb cord: umbilical cord derived

cells.
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Fi gure 2A and 2B show that in both HUVECs and HCAECs, the addition of
neutralizing anti bodies to FGF and HGF reduced the increase in cell
nunber i1 nduced by hUTC | ot #120304. At the concentrations that were
used f o¥umirene studies, these neutralizing antibodies bl ocked

POl 1oLl A01Eh, PRGN o Bl s 1B CRELR Bol G 0,

have a Whejlpdliveimrind epropety asteryt ¢relotbeha1 qellpta foem ativamks indnde ditpyMATRIGEL

co-cult AN U, B
hUTC | o #12038% n segf%%#‘gﬂdg% ies; the pr o: |;T§er arlg%naf)sf %\D\"?%Imom
1001203@giaggsic hastora frf e asshylpystete Té:dah teswity sofzeseibar thk paitpguantébedi cells

to FG- 200 ¥aGh: (nding Cl LA,(data not shown). Effect of hUTC
| ot #120304 cel Irblysateggng%dré%% Bl 2 e [0173] A

co-culture systemwas utilized to study the effects of hUTCs on the
proliferation of endothelial cells. 'Fr%ynﬁ was perfornmed using a
transwel | set-up vmth endot hel i aI cells pI ated on the bottom of a
24-wel | ti ssdesEl eS @n. e 1n yalre AN giralti
inserts. In these experlrrents t wo dlfferent medi a forrrul atlons wer e

used (nedi al\&@?%om tion detailed in Mterials and Methods): Hayflick
80% + EGM 2 0 VEED Wele underaken fo dromingEameERAls BObeyan wslicel Assusr

6 or 7 disiysd &fllsCRUTO) A Be pf&h@erhﬁm&%ﬂgrdtﬁﬁ%%ﬁddeﬁ‘élﬁl £l @3)’%% These
cells harvested by, tr sini zation, and counted using th

endot hel
GUAVA f#ﬁ’#r"[ﬁ%?ﬁa’“me‘i by cq-gpiating BUJ Gsend eagrabliaf prlls app by mbﬁrwu&imes of
cel | Iyﬁlﬁtaﬁslnﬂﬁlﬁbal (Bel&-@ﬁcﬁdlﬁélﬂ@-ﬁﬁlsl AUNBESSasithrOwhes. @Emeah?sdp éénted
cells g}ﬁg t%lgleé ..5% FBS nd the increase in_cel
was pr er%og’n ¥ $7ad fasgt aléfara@@manqi pagipton q“l'”@dpﬁbﬁ}éﬁl cells.
concentHuathemiorafthe édth sﬁggﬁ&lt&aﬂﬂﬁ@é effbcts bre Rididkad, He B, b9 ditkdblast R th factor
nunber ﬁgﬁ) cﬁ%)l etto cel | tJ Q%ﬁd in optimal nmedia condition (10%
FBS). K BloCY iR ST tRg a neutralizing antibody to ei t her
FGF or HGF noderated the increase in cell nunber induced by the 2
di ffer C igns of cell lysate. These results are consistent
W th t‘?\%te(f‘%i’ 1 ed in co-cultures of HUVECs with hUTC

I ot #12@3dculshré ect of hUTCs on migration of endothelial cells
[0175] The m ti-on of en thellal b er mni ng
t he number 3? fggil I(’g ?Iﬁc%cr‘ﬁc \}”érﬁnlf%:l BWQ‘M%;“Y?@WM%T%%%% 4 were
(pore dhareed=at 8amg£r Bhshd seided pate pohadercosted Fissksand eﬁlhﬁled a Héij&'lzdzlé%lro\ﬁﬂi e
seeded .Qnj sert;s._and. h
bot t om of t%ﬁww teergﬁngﬂl’ecrIa i 0% DR be&hﬁ% 8&5 t&? WP G
t he undBBS8, Hecleste, @&t@log nambweffﬂl:saﬁé'ﬂ@shé)mﬂémefd batadnmamoaﬂanoﬁsjgﬂne ohixlog
shows d wt
VECs. BUTE) S B O A b B0 BBt ey Sl R B e
of t he nastE Lt 74uH).| @%@%ﬁ@lhdﬁlﬂ(ﬂﬁ@hﬂﬂ:@ecﬂw@re alhessaani® ordd ulHunwas
obser vegghhiidahy 8k sth GATRH | 30: ul t

v éﬂaﬁ&ﬁls %%E%?lg%hnmp%{r 419%&5 ugrf cor%ﬁ ar?e Ty

in nore cells mgratl t hrough t
cont r oFndathelist eet Cs, Cafal[)@ 1pEberiGe28i).cod hofmah (e ak'f@m#@ﬂﬁﬁ(eklalmens

the m guaioey, Q@B\ﬁlugfb mgé CAE [ th
t he use of neStra i zi nepgﬁtl b e%gggﬂ% %W &x‘?‘%" oW n i gure
5A, t h&adthglef %W%QE#@HU@QWMVW@&!% n@nbwwmm@srdixnmtc»Muwmeﬂc

| ot #1293%Qﬂmel Bt CEMuErL&h ;
o e A OIS SR 7 i
| ncr e aBEChAH SO (YIS o igrA meinteined e maestashgakitern belligronsh Feding d

not ( FgSCENs %atal@meh‘ PT-3001) according to manufacturer’s recommendations. Human
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[0177] The results outlined here describe the effects of hUTCs on the
proliferative and mi gratory behavior of endothelial cells in vitro.
The studies were perforned using co-cultures of hUTC | ot #120304 and
endot helial cells or direct incubation of endothelial cells with cell

| ysate prcﬁﬂﬂil?f%r({]bﬁag@ 9% %kvg#e%?{%?% | Ota# vyt mbRGIRH (T OMEVHA b &Red0f

proliferation, e ef 04 were tested and three
endot hel icahtainglg 1004/ BBS afid didindipefieillémstroptsygirar beds were used as

e e b RS BT B LGP 5 FRRRRE ot e
fi brobl agPBS/asitbtad catflog AluhbdUAPEl) and aér@cakaby eybeinipRbind0, czmufypklﬁ-EDTA
The proli feratl ve response of FITIVECs to hUTC | ot #120304 wa

danpened IBYirogra, eaklpg RERbe RPN Felisiera ppuntslgise aGU #&A dﬂﬁrumeet

but not 2

i nduct i oﬁz}o ﬁ%ﬁ&d# &érlat’l %ﬂ*ﬁgoﬁ%}r‘l‘é@ SO%EK %Oéiﬁ llt%m?rjédglggte Iyg‘ﬁ%ybg%Twergnd
HOE. |t irsutivehtfassaged avgrit hétdaysncubatl on of HUVECs with hUTC

| ot #120304 | ysate mrrored the effect observed with co-cul tures.
[0179] Mgration was quantitated by counting the nunber of cells that
were on t@ﬁ,‘#ﬁ@ﬁq@isdad%ngome@nsmeII and both HUVECs and HCA ECs were
used as responder cells. Unlike the studies with proliferation,

m gratory respb¥dbs Reporpbinans humpn asig fbrahlasy gromgh fictor SFLH:, Catﬂ@?@“mber 100-
| ot #1203 Eﬁicpl% hath a Sgﬁﬁﬁ%

not i nduglé mgg?gl?ﬁ%ct)eﬁhggﬁlﬁilv%é&&ggegéﬁ{gﬁ?ge%ll City of1 b%ﬁ?\:%s\gérg
response ﬂmn Repr@sch anditredrontisent han&#OBsanat chilfhelig aoreth fah‘er EYEGE tcatlog

hUTC | ot #12030, t of HWV, nt ho

At f ect od TREIGTLE] B SRR SHebeet gl ar 1l eu Bt s ST
two endoth@F (laldetumbey #819678), and VEGR &laldg msibanEsos 70) e gaichased from
that hUTCs i nduce proI | feration and migration of endothelial cells in

vitro. TrabeaadCambides Mk zi ng antibodi es inplicates both FOP and HOE
in these observed effects. However, other factors nay al so be
involved in the proliferative and m gratory behavi or of endotheli al
cells. Prepar[a@'&@ﬂce‘[ﬁesqjc esent invention is not linmted to the

enbodi mrents d ' nd. exe ifi ab

vari ation andeiir%ﬁg; ? 581%%'3 We{ Y?Paf‘%% ?éﬁe k\‘IhE(% %‘%%g%@a“ %o} %ellmtS fmm

VWat is Cﬂrékhdﬁiﬁ%rodhupiﬁl@mﬁfy, AUMmeNegers oy @emuhaﬂ If@'m &ys Habickted By cord

tissue-derived cells derived fraom humanrﬁplimbl | i &1‘9’6‘#@

subst ant i BIPF{IZAEQNe 20 PRl @Y cPhrifugationa fertla et erb‘fva BeHimpigid

treating goRAH&N PERVIING RELERNRT BA1iiBR G &1 sdiRRaSR were placed into 1.5 mi
sterile siliconized microcentrifuge tubes and centrifuged at 300 rcf for 5 min. PBS was aspirated
and cell pellets stored at —80°C until use.

[0163] To prepare cell lysates, tubes containing cell pellets were immersed in liquid
nitrogen (LN2) for 60 sec and then immediately immersed in a 37°C water bath for 60 sec or
until thawed but not longer than 3 min. This step was repeated 3 times. Following this step, the
freeze-thawed samples were centrifuged at 13000 rcf at 4°C for 10 min and then placed on ice.
The supernatant was carefully removed and transferred to a fresh sterile siliconized 1.5 ml tube.
The centrifugation step was repeated 3 times and the resulting supernatant pooled. Protein
concentration was determined using the microassay protocol of the QUICK START™ Bradford
protein assay kit (Bio-Rad, catalog number 500-0201). For studying the effect of cell lysate on
the proliferation of HUVECs,

Measurement of Cell Proliferation
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wherein the popul ation of cells is capable of self-renewal and
expansion in culture and has the potential to differentiate into

cells of at |east a skeletal mnuscle, vascul ar snooth nuscl e,

pericyte, or vascul ar endot helium phenotype; wherein the p dpuI ation

of cells conpriosely Chits Fat hawesigl akalaat drdcty intsthe indicated nagdipipramnleiien at a

for at | east 40 . dou S.in,cylture rod ction

CD13, CDAYPRCqyption ‘?%988% %, Sppfrsculives preripglipg Aoy s welfs (CgD”é%

| ack of pgy ‘Pﬂ&gcﬁdn%r@ 136}@%% us@%ﬁh e%ﬁena@m 12038, theBtib i of G4l (10,000
CD178, B7-H2,” HLA-G and DP, DQ, Fected by flow c tomatry,

d) incr ea@@dmﬂbm@ﬁélm MSCéthd'dwhi%ﬁéﬁ @@tn@ms@ﬁéwdmﬁgwlh%t‘rrﬁé &30n

and reticulon 1.r Iatl t

Yot cot on iR £ B RARAER fldp R aR S g Rothin TR %CS?ﬁfat
is a fibr ﬂh’ohlaits warermﬁewdhyl&discaiﬂmﬂEzﬂbihpha}lcelmwerb hawesteddgt addmgd0 pl of
marrow cel | . he use of clajm wherein th a Iar

di sease |’§YR§B‘rtP|§ Iy'é%ﬁé‘fﬁeamlea%é by pPSliig Ué’fangfigﬁv%a%]&\%g?%& h%a

popul at i ofeRf oschtil BlateS TryHHCRA thibiNdd ByQhd Riditidnf F19e M bikedik.nCellsawvere stained
skel etal nuscle, vascul ar smooth nuscle, pericyte, or vascula

endot hel | bmddatw@a@ 80 ebof staining solytien (8 el @ﬁm%ql%ﬁﬂnpi GUgh%h &f IﬂCtQ{E\TT® Flex

ponul 2| ORcfCel PPN BET LR e BRI BBRURG Bt

The use oHaphaiTA). wherein t he tr eat ment conprises administering the

popul ation of %%4] IQM or tstﬂdi%g ont %Sé ect h%tl%qot#(l"?dmtl cglpgfsate on the proliferation of
HUVECs, HUVECs were seeded onto 24-well tissue culture dishes at a density of 10,000
cells/well in EGM-2MV media for 8h. Cells were then serum-starved by overnight incubation in
0.5 ml of EGM-2MV media containing 0.5% FBS and without growth factors. Afterwards, FBS,
freshly prepared hUTC lot#120304 cell lysate containing 62.5 pg or 125 pg of protein, and
neutralizing antibodies to FGF (7 pg/ml) or HGF (1 pg/ml) were added. After 4 days of culture,
cells were harvested and counted using a GUAVA® instrument.

[0166] For studies on the effect of hUTC lot#120304 cell lysate on the proliferation of
HUVECs, HUVECs were seeded onto 24-well tissue culture dishes at a density of 10,000
cells/well in EGM-2MV media for 8h. Cells were then serum-starved by overnight incubation in
0.5 m] of EGM-2MYV media containing 0.5% FBS and without growth factors. Afterwards, FBS,
freshly prepared hUTC lot#120304 cell lysate containing 62.5 pug or 125 pg of protein, and
neutralizing antibodies to FGF (7 pg/ml) or HGF (1 pg/ml) were added. After 4 days of culture,
cells were harvested and counted using a GUAVA® instrument.

Assessment of cell migration

[0167] For measurement of cell migration, a 6-well transwell (Corning catalog number
3428) set-up was used. Cells were seeded directly into the indicated media formulation at a
density of 5000 cells/cm?®. Endothelial cells were seeded inside the transwell inserts (23,000
cells/transwell insert) and hUTC lot#120304 or MSCs plated onto the bottom of the well (48,000
cells/well). Migration was assessed after 7 days of co-culture by counting the number of cells on
the underside of the transwell. Briefly, transwells were transferred to a clean well and washed
once with PBS. Cells from the underside of the well were harvested by adding trypsin to the
bottom of the well. Trypsin was inhibited by the addition of complete growth media and cells
collected by centrifugation. Cells were then resuspended in 25 pl of media and 20 pl of this used

to obtain cell counts using a GUAVA® instrument.
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6. The use of claim5, wherein the other cell type is a skeletal

nmuscl e cell, skeletal nuscle progenitor cell, vascular snooth nuscle
cell, vascul ar snooth nmuscle progenitor cell, pericyte, vascul ar
endot helial cell, vascul ar endotheliun1progenitor cell, or other

mul ti potent or (ﬁksﬂr 'FQPEtQH‘iE g‘g&t@htlial me¢hankiR o?ﬁ@"[@f-mgdlﬁla&rhéreamgr ein
the at | east one ot her ype 1s adm nistered sinultaneously wth,

or bef or e gndpthelifltcel mlgﬂataom mbutrahcmg apdpadiasita EGE(dpg/mbeanddiFF 6l ng/ml) Wi

use of claim.l,.wherei r
050 01 £ ek S BRSSO GOS8l v
claim 8, whRded thelcbitcdlg@ninedis whbn tidtctlisweasiiageyi lated eAfier 7Taduys of co-culture,
anti-inflanmmtory agent, an  inmunosuppressive agen

i munomod GeLEtRAt yYeE@he umeésaﬁif'gqfc}bf‘eﬁﬁ@éwe%msaﬁwam a&’ﬁétﬁg 819 ouglgd yeing
10. The ugg;ofa thk&héﬁ wherein the agent is admnistered
S|nultaneous y Wt before, or after, the population of cells.

11. The use of claim2, wherein the treat ment conprises adm nistering
t he popul ti(} of cells at the sites of the peri pheral ischema. 12.
The use ong#ginll wherein the treatnent conprises adninistering the

popul athfEfEEt (ﬁ‘QJU'lECstM prfieghiioief dodbibeiisinell@ device inplanted in the
patient, or rrgll antation of a matrix or scaffold containing th

cells. 13. Th 5‘16 o df catuivFA ﬂYSfﬁﬁé’F%lUﬁh%Wé" supY thsetigets of hid by an ‘é‘f(er ts
a trophic fﬁjhv\ﬁgﬁon% eh{l}ﬁheﬂﬁ?& Jﬂ“hlm%: btg%g{?fne& hgnP 2tk &l setllfb WlTIh&ldHﬁl%hal

of claim atlon 0 S exerts a trophi
on the vasedisdatedsorothe hoimm; of #24 el tissup atliwe tish and hUTCs plated ms1de the transwell

inserts. In these experiments, two different media formulations were used (media composition
detailed in Materials and Methods): Hayflick 80% + EGM-2MV 20% (H80) or Hayflick 50% +
EGM-2MV 50% (H50). After 6 or 7 days of co-culture, the transwell inserts were removed,
endothelial cells harvested by trypsinization, and counted using the GUAVA® instrument.

[0170] The effect of hUTC lot#120304 on the proliferation of endothelial cells cultured
in H80 compared with H50 is shown in Figure 1. The proliferation of HUVECs maintained in
HS50 was higher than those kept in H80 (Figure 1A) while HCAECs and HIAECs exhibited
similar growth in these co-culture media formulations (Figure 1B and Figure 1C). In both media
formulations, co-culture of endothelial cells with hUTC lot#120304 resulted in significant
increases in cell number after 7 days. All subsequent co-culture studies of hUTCs and
endothelial cells were performed in the Hayflick 50% + EGM-2MV 50% (H50) media
formulation. |

[0171] MSCs and fibroblasts were also tested in co-cultures with endothelial cells to
determine whether other cell types have the ability to influence the proliferation of endothelial
cells. As shown in Figure 1A, there was no difference in the proliferation of HUVECs in co-
culture media (H50 or H80) and those that were co-cultured with MSCs or with fibroblasts. The
same was true of HCAECs (Figure 1B) and HIAECs (Figure 1C) where co-culture with hUTC
lot#120304 resulted in increased cell proliferation while no differences can be observed between
cells in co-culture media (H50 or H80) and those that were co-cultured with MSCs.

[0172] To investigate the potential mechanisms of hUTC-mediated increase in
endothelial cell proliferation, neutralizing antibodies to FGF (7 pg/ml), HGF (1 pg/ml), and
VEGF (1pgfml) were included in co-cultures of HUVECs and HCAECs with hUTCs. Results in
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15. The use of claim 14, wherein the trophic effect is proliferation

of the vascular snmooth nuscle cells 16. The use of claim 1, wherein
the popul ation of cells exerts a trophic effect on the vascul ar

endot hel ium of the patient. 17. The use of claim 16, wherein the
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i munosuppinessisi Vethasserrperiments, iveididiatmadia f BS were ugsl (media composition
anti apopt o, &1 39EPMfaterials and Methods): Hayflick 80% + EGM-2MV 20% (H80) or Hayflick 50% +

EGM-2MV 50% (H50). After 6 or 7 days of co-culture, the transwell inserts were removed,
endothelial cells harvested by trypsinization, and counted using the GUAVA® instrument.

[0174] Figure 3 shows that the addition of cell lysates led to an increase in HUVECs
cell number compared to cells kept in low serum (0.5% FBS) and the increase in cell number
was proportional to the amount of added cell lysate. The lower concentration of cell lysate used
(62.5 pg/ml) resulted in a cell number comparable to cells incubated in optimal media condition
(10% FBS). Furthermore, the addition of a neutralizing antibody to either FGF or HGI
moderated the increase in cell number induced by the 2 different concentrations of cell lysate.
These results are consistent with the results obtained in co-cultures of HUVECs with hUTC
lot#120304.
Effect of hUTCs on migration of endothelial cells

[0175] The migration of endothelial cells was assessed by determining the number of
cells that have moved through a transwell membrane (pore size = 8 microns). The responder
cells, endothelial cells, were seeded onto 6-well transwell inserts and hUTCs were plated on the
bottom of the well. Afier a period of co-culture, cells that were on the underside of the transwell
were harvested and counted. Figure 4A shows the migration of HUVECs that were co-cultured
with hUTCs and MSCs. hUTC lot#120304 induced the movement of HUVECs to the underside
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25. The use of claim 19, wherein the pharmaceutical conposition is
formul ated for adm nistration by injection or infusion. 26. The use

of claim19, wherein the population of cells is encapsulated within
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[0178] For studies of proliferation, the effects of hUTC lot#120304 were tested and
three endothelial cell types from different vascular beds were used as responder cells. Co-culture
with hUTCs resulted in enhanced proliferation of endothelial cells. Co-culture with MSCs or
fibroblasts resulted in cell numbers comparable to media controls. The proliferative response of
HUVECs to hUTC lot#120304 was dampened by the addition of neutralizing antibodies to FGF
and HGF, but not by ncutralizing antibody to VEGF. This implics that the induction of
proliferation by hUTC lot#120304 is mediated by FGF and HGF. It is worth noting that
incubation of HUVECSs with hUTC lot#120304 lysate mirrored the effect observed with co-
cultures.

[0179] Migration was quantitatcd by counting the number of cells that were on the
underside of a transwell and both HUVECSs and HCAECs were used as responder cells. Unlike
the studies with proliferation, the migratory responses of these cells are slightly different. HUTC
lot#120304 induced the migration of both HUVECs and HCAECs. MSCs did not induce the
migration of HUVECs suggesting specificity of this response to hUTCs. Antibodies to FGF and
HGF negated the effect of hUTC lot#120304 on the migration of HUVECs while only antibady
to HGF affected the migration of HCAECSs suggesting differences between the two endothelial
cell types.

[0180] In summary, the data show that hUTCs induce proliferation and migration of
endothelial cells in vitro. The use of neutralizing antibodies implicates both FGF and HGF in
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30. The kit of claim 28, which further conprises a popul ation of at

| east one other cell type. 31. The kit of claim 28, which further
conprises at |east one other agent for treating peripheral vascul ar

di seasehe@bTrecdaitectst Hdvedvar, 28ier fotremay the bp opolat iin theqioléfelatise and

i nduce 1 ti] . dot hel i um progenitor cells to the
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ti ssue-gdgpived cells, wherein the population of cells is derived from
human unbilical cord tissue substantially free of blood, is capable
of self-renewal and expansion in culture, has the potential to
differentiate into cells of at |east a skeletal nuscle, vascul ar
snoot h nmuscl e, pericyte, or vascul ar endot hel i um phenotype, and

conprises the follow ng characteristics: a) potential for at
| east 40 doublings in culture; b) production of CD10, CD13,
CD44, CD73, CD90, PDGFr-al pha, PD-L2 and HLA-A B, C c) lack of

production of CD31, CD34, CD45, CD80, CD86, CD117, CD141, CD178,
B7-H2, HLA-G and HLA-DR, DP, DQ as detected by flow cytonetry;

d) increased expression of endogenous genes encoding interleukin 8,
reticulon 1 and chemokine (G- X-C notif) ligand 3 in a human cell that
is a fibroblast, a nesenchymal stemcell, or an iliac crest bone

marr ow cel |
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and wherein the preparation conprises a cell |ysate of the popul ation
of cells, an extracellular matrix of the population of cells or a
condi tioned nmediumin which the population of cells was grown. 34.
The use of_claim33, wherein the preparation nade fromthe popul ation
of cells &¥Batig Claimedonic effect on the vascul ar endot hel i um 35.
The use of claim 34, wherein the trophic effect is proliferation of

t he vascul ar endothelial cells. 36. The use of claim33, wherein the
pr epar at i dnUsadea homngtnreupppulaionard vofbiloel terditisduredsivei geldt daivedffrom
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claim 33, wherein the peripheral vascular disease is peripheral
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a) potential for at least 40 doublings in culture;

b) production of CD10, CD13, CD44, CD73, CD90, PDGFr-alpha, PD-L2 and
HLA-A,B,C;

¢) lack of preduction of CD31, CD34, CD45, CD80, CD86, CD117, CD141,
CD178, B7-H2, HLA-G, and HLA-DR,DP.DQ), as detected by flow cytometry;

d) increased expression of endogenous genes encoding interleukin 8 and
reticulon 1 relative to endogenous expression of interleukin 8, reticulon 1 and chemokine
{C-X-C motif) ligand 3 in a human cell that is a fibroblast, a mesenchymal stem cell, or

an iliac crest bone marrow cell.

2. The use of claim 1, wherein the peripheral vascular disease is peripheral ischemia.

3. The use of claim 1, wherein the population of cells is induced in vitro to differentiate
into a skeletal muscle, vascular smooth muscle, pericyte, or vascular endothelium

lineage cells.

4. The use of claim 1, wherein the population of cells is genetically engineered to

produce a gene product that promotes treatment of peripheral vascular disease.

5. The use of claim 1, wherein the treatment comprises administering the population of

cells with at least one other cell type.
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6. The use of claim 5, wherein the other cell type is a skeletal muscle cell, skeletal
muscle progenitor cell, vascular smooth muscle cell, vascular smooth muscle progenitor
cell, pericyte, vascular endothelial cell, vascular endothelium progenitor cell, or other

multipotent or pluripotent stem cell.

7. The use of claim 5, wherein the at least one other cell type is administered

stmultaneously with, or before, or after, the umbilical cord tissue-derived cells.

8. The use of claim 1, wherein the treatment comprises administering the population of

cells with at least one other agent.

9. The use of claim 8, wherein the agent is an antithrombogenic agent, an anti-
inflammatory agent, an immunosuppressive agent, an immunomodulatory agent, pro-

angiogenic, or an antiapoptotic agent.

10. The use of claim 8, wherein the agent is administered simultaneously with, or before,

or after, the population of cells.

11. The use of claim 2, wherein the treatment comprises administering the population of

cells at the sites of the peripheral ischemia.
12. The use of claim 1, wherein the treatment comprises administering the population of
cells by injection, infusion, a device implanted in the patient, or by implantation of a

matrix or scaffold containing the cells.

13. The use of claim 1 wherein the population of cells exerts a trophic effect on the

skeletal muscle of the patient.

14. The use of claim 1, wherein the population of cells exerts a trophic effect on the

vascular smooth muscle of the patient.
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15. The use of claim 14, wherein the trophic effect is proliferation of the vascular

smooth muscle cells

16. The use of claim 1, wherein the population of cells exerts a trophic effect on the

vascular endothelium of the patient.

17. The use of claim 16, wherein the trophic effect is proliferation of the vascular

endothelial cells.

18. The use of claim 1, wherein the population of cells induces migration of vascular
endothelial cells, vascular endothelium progenitor cells, vascular smooth muscle cells,
vascular smooth muscle progenitor cells and/or pericytes to the sites of the peripheral

vascular disease.

19. Use of a pharmaceutical composition in the manufacture of a medicament for
treating a patient having a peripheral vascular disease, wherein the pharmaceutical
composition comprises a pharmaceutically acceptable carrier and the homogeneous

population of umbilical cord tissue-derived cells according to any one of claims 1 to 18.
20. The use of claim 19, wherein the peripheral vascular disease is peripheral ischemia.
21. The use of claim 19, comprising at least one other cell type.

22. The use of claim 21, wherein the other cell type is a skeletal muscle cell, skeletal
muscle progenitor cell, vascular smooth muscle ceil, vascular smooth muscle progenitor
cell, pericyte, vascular endothelial cell, vascular endothelium progenitor cell, or other

multipotent or pluripotent stem cell.

23. The use of claim 19, wherein the pharmaceutical composition comprises at least one

other agent.
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24. The use of claim 23, wherein the agent is an antithrombogenic agent, an anti-
inflammatory agent, an immunosuppressive agent, an immunomodulatory agent, or an

antiapoptotic agent.

25. The use of claim 19, wherein the pharmaceutical composition is formulated for

administration by injection or infusion.

26. The use of claim 19, wherein the population of cells is encapsulated within an

implantable device.

27. The use of claim 19, wherein the population of cells is contained within a matrix or

scaffold.

28. A kit for treating a patient having peripheral vascular disease, the kit comprising a
pharmaceutically acceptable carrier, a homogeneous population of umbilical cord tissue-
derived cells derived from human umbilical cord tissue substantially free of blood,
wherein the population of cells is capable of self-renewal and expansion in culture, has
the potential to differentiate into cells of at least a skeletal muscle, vascular smooth
muscle, pericyte, or vascular endothelium phenotype, and comprises the following
characteristics:

a) potential for at least 40 doublings in culture;

b) production of CD10, CD13, CD44, CD73, CD90, PDGFr-alpha, PD-L2 and
HLA-A,B,C;

c) lack of production of CD31, CD34, CD45, CD80, CD&6, CD117, CD141,
CD178, B7-H2, HLA-G, and HLA-DR,DP,DQ, as detected by flow cytometry; and

d) increased expression of endogenous genes encoding interleukin 8, reticulon 1
and chemokine (C-X-C motif) ligand 3 in a human cell that is a fibroblast, a
mesenchymal stem cell, or an iliac crest bone marrow cell;

and instructions for using the kit in a method of treating the patient.

29. The kit of claim 28, which further comprises at least one reagent and instructions for

culturing the population of cells.
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30. The kit of claim 28, which further comprises a population of at least one other cell

type.

31. The kit of claim 28, which further comprises at least one other agent for treating

peripheral vascular disease.

32.  Thekit of claim 28, wherein the population of cells induces migration of vascular

endothelium progenitor cells to the sites of the peripheral vascular disease.

33. Use of a pharmaceutical composition in the manufacture of a medicament for
treating a patient having peripheral vascular disease, wherein the pharmaceutical
composition comprises a pharmaceutically acceptable carrier and a preparation made
from a homogeneous population of umbilical cord tissue-derived cells, wherein the
population of cells is derived from human umbilical cord tissue substantially free of
blood, is capable of self-renewal and expansion in culture, has the potential to
differentiate into cells of at least a skeletal muscle, vascular smooth muscle, pericyte, or
vascular endothelium phenotype, and comprises the following characteristics:

a) potential for at least 40 doublings in culture;

b) production of CD10, CD13, CD44, CD73, CD90, PDGFr-alpha, PD-L2 and
HLA-A,B,C;

¢) lack of production of CD31, CD34, CD45, CD80, CD86, CD117, CD141,
CD178, B7-H2, HLA-G, and HLA-DR,DP,DQ, as detected by flow cytometry;

d) increased expression of endogenous genes encoding interleukin 8, reticulon 1
and chemokine (C-X-C motif) ligand 3 in a human cell that is a fibroblast, a
mesenchymal stem cell, or an iliac crest bone marrow cell;

and wherein the preparation comprises a cell lysate of the population of cells, an
extracellular matrix of the population of cells or a conditioned medium in which the

population of cells was grown.

34. The use of claim 33, wherein the preparation made from the population of cells

exerts a trophic effect on the vascular endothelium.
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35. The use of claim 34, wherein the trophic effect is proliferation of the vascular

endothelial cells.

36. The use of claim 33, wherein the preparation made from the population of cells
induces migration of vascular endothelial cells, vascular endothelium progenitor cells,
vascular smooth muscle cells, vascular smooth muscle progenitor cells to the sites of the

peripheral vascular disease.

37. The use of claim 33, wherein the peripheral vascular disease is peripheral ischemia.

38. The use of claim 33, wherein the composition comprises FGF and HGF.

39. The use of any one of claims 1 and 33, wherein the population of cells further has the
following characteristics:

e) secretion of MCP-1, IL-6, IL-8, GCP-2, HGF, KGF, FGF, HB-EGF, BDNF,
TPO, MIP1b, RANTES, and TIMP1; and

f) lack of secretion of TGF-beta2, ANG2, PDGFbb and VEGF, as detected by
ELISA.
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