WD 20071070870PCT/ US2006/ 062157 COVPCSI TI ONS AND METHODS FOR | NHI Bl TI NG
ADVERSE | MMUNE RESPONSE | N HI STOCOWPATI BI LI TY-M SMATCHED TRANSPLANTATI ON
CROSS- REFERBKERVTEY ORI ATED APPLI CATI ONS [0001] THIC/UEEWPPERYi on cl ai ns
benefit to United States Provisional Patent Application No. 60/751, 395, filed
Decenber 16, 2005, the contents of which are incorporated by reference herein,
intheir entirety. FIELD OF THE | NVENTI ON [ 0002] This invention rel ates
to the field of transplantation i munol ogy. In particular, the invention
relates to cells derived from postpartumtissue having the capability to

i nhibit an adverse inmmune response in tissue transplantation between a

hi st oconpati bility-m smat ched donor and recipient, and nethods for using such
postpartumti ssue-derived cells to stave off rejection and prevent graft
versus host disease in a transplant recipient. BACKGROUND OF THE | NVENTI ON

[ 0003] Various publications, including patents, published applications,

techni cal ar tdGMFORAFONSNINBMETAODS FOR ABISITIRG ADVREIOIIMORE

speci fi cat iigisk@RRBEAN HINATFCOMEATIBI IIreaMISNA TEHEDCIR RSP ANPATIG er ence
herein, inits entirety. [ 0004] Tissue transplantation is indicated for

t he treat ment of various di seases, pathologies, and traumatic injuries.
Al t hough thousands of transplants arc perforned each year, nearly 90, 000
individuals in the United States alone find thensel ves on various transpl ant
wait | i SCROSS-REFERIENSCRNTD REJABEDQIREICATIONSt 0 t he shortage of avail able
transplant ti [ Q tvgt[dﬂty BEtAMERR. ¢

ﬁ@;ﬁg zh Qgptf&\é@&?‘&ﬂ}{s%%n&ﬁ%u‘hﬁéd§ P8t syt \rg% Qafglﬁl ity of

transpl ant do transpla recipient at |

t ranspl ahio. 6@/AdF.89% fidedrieaspbanios 2&Se s coptenta of Fhicherrinediporrigfl o reference

hi stocom@geitp;r{ﬂhgyeﬁtgg@,l ex (M4C), which encodes gl ycoproteins that are
expressed on the cell Surface. These glycoproteins, referred to in humans as
human | e t pl ay a central roIeintheimrune system s
capacity%@f‘ééra‘g%%%ﬂiyﬁéﬁn self and non-self. (Thorsby E et al. (2004)
Transpl ant Pr ¢a002B6 (BSupphionl6Bic? 1&jhe fikiboBrasgatthicamminelogl a sspdriiadar] ons of
. HLA nol cules LA- A, . HL - t . Wa.Cch 1S

2007/ 0708F0RER é@i‘té? t@éﬁq%q%na’g&]gmﬁzg@s@ta;ytmpe%.tﬁ%ﬁrhg%f%@elﬁqféfglgg% ﬁ‘ﬁ‘m{?gné’t Left
29: 55- 59 adwansk, inBaumeaerpense@issue ihnsp{ahg®ioh bFinseme histprompaiBilitgAmis0acsl7) . | n
humans, L QBR. 4 choMRS I, Sflidol OB FAERABANERIe dorived ool QAR SFRCN O oup
of HLA rrg Igoghﬁgg&ﬁ% hig pol 1;fglhlsc Tur ner (6206(])’121’)e g/eox Sange 87 Suppl |
1 87-90) . f%sctzt)@@ﬁdpf%é’%téﬂ VR Okia]ﬁea%ﬁltlldtﬁij‘nﬁﬂdfﬂtfﬁl ression, even anong
siblings. (Jeras M (2002) Transpl. Inmnol. 10:205-14). This hi gh variability
of HLA eBXEK&ROUND QOF AHEMVENTION t r anspl ant ati on pur poses, as any HLA

m smat ch bet h transp ant donor ..and .reci facilitate rejection
of “the. o anspTipba ver 6Bl RRapt PR A8 eBbtd Hoonys R gt

11: 386- 3@itjcles and schol@l}’(h?tick#srm tited thnoophantietspenficagord. r BavhEif tksevigddat chi ng i s
graft vers Gy L LAkl arises in instances where the
grafted & g@‘:ﬁ@g;ﬁ:&bﬁﬁ%ﬁﬁ% ﬁm%etentn cells 1téfh%tt can attack the tissues of

t he transpl ani00¥$t TiSemisanselentaipen is apkentelifonthe gisatoRMIYL vargusEsrasaspoi eti ¢ stem

cell tra@ﬁ%ﬁ%tat ARG tgafca RhddghUhdshidsRE 0Rh B Hats atc f)di'fotrﬁlb& cdcBgRsd as
t hey typical mﬁ(aooq:g@“ se and can_generate i mrunoconpetent cel | wasaki T

(2004) " difiar! §mdzlalz&3fh2§bi}fed States alqngdiyg ftheamprivahen ysiers E?@PfaﬁHWélat ed for

vari ous hisRar s Srgans mdﬂmmnglt@afectﬁéﬁageathmgab trekRplant SssuBGrtBasvergl y the
preferred t hod., However ,. .one of tgpe |ng¥ed| ments to the survival and overall

heal t h off" S5 forenpeatitilitsDepyesn &Rt deponAnA A Rt (R Shi rna Y et
al. (2002) Bl Q(U(IDS] 9@0&%@%1H®Qﬁ)randﬂﬂ.a@tt dommatnctnebtpiemsptemsq»rﬂmmymmmHMt role in

graft fallur r _sur and er..t.he t pent i S |skto
devel op @Qﬂlﬂ E'J%Q/mpa d"é%f (wé%gdv héfé’ 768 S %@ Eemr’?gﬁat ef%‘fpress%ercti %tal .
(2005) CurM sm@nen Thém’glmbrotellﬁ fefref26 Jn humans as ﬁt@ﬁﬂﬂkuﬁ@ytstaangang(HL@/HD and
el ect! oniRfa Ldfiat LANIRLARL G LSS Sup ol B ISR ARL: | RELRLE Dl PonfliSh sBRCUr © 2
lifetime~ o pressive g I-Tejection

medi cat i dﬁhoré’@wE@t 6@@@0@ Hhnbplagf Proet H(RSvrphd 6812485 pTl&m arpaltrp@m@m and their

' mmnosurtmg@iﬁéayo%q 8E LB AlRolC@ks! ARXEAL NEAPBLNG M ALBWRNELAREG /LI iQRRGFdaUBI Sti C
infections and =l ain cancers. Thus, ajsignificant advance in tissue

transpl antation would be to provi de a neans to inhibit adverse inmune
responses in the transplant recipient such as GVHD and rejection of the
transplanted tissue with | ess severe side effects and conplications than, and
W t hout the systemc i munosuppr e55| on of trad| tional methods. SUMVARY OF THE
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[ 0013] Anot her aspect of the invention features a pharnmaceutical conposition
for inhibiting an adverse i mune response in a transplant recipient that is
hi st oconpat iWY P Ymat ched to the transpl ant donor, cAYPrUSSI0HEe2857
pharmaceutically acceptable carrier and an WO 2007/ 070870PCT/ US2006/ 062157
anount of the above-described postpartumderived cells effective to inhibit
t he adverse immune response in a transplant recipient that is

hi st oconpati bility-m snmatched to the_transpl ant nor . 00141, I n sone
enbodi neat balpiepadPsrdey B AR InEeR) hsk 2?‘555g‘5r9a?‘f£381?r§‘tﬂ§f AL ¢t Egi(gé%és)e, while in
ot her e"f@%@é %ﬁ%&s}ﬂ%%@@%sﬁ HubARHE) ®né BSNORPEisiishetigjdefaint emvh@brenhe transpl ant ed
ti ssue. The postpartum derived cells may bge placent.a-deriv

umbi | i cus- dequpé Earh g?“%?y@éé?%?%éﬁsil%]ﬁg@? pﬁs'géoé%lfl%- @éuﬁe\%gd(% gdg*)lsgoxand

unbi | i cuangerisugpl1egldes. AkBushatherus highivedititytod Hihexppdssioneey ey ey

conposition is, for for. adm ni.sfratd M) Ko i usion, or it
may be fsg’?’ﬁ%‘i'a&]"é&s %&%ﬂ%ﬂ*ﬁfs@r ?a T %@iqéngﬁaﬁﬁgtﬁ%hﬁ%%&?}g%fﬁce, scaffol d or
mat ri x icRpleayiireid prablécheictfoanspplantttionguipisents any HLA niignaish betiyegnibs

enbodi ment s, Lhe DNALMBEGULI L 40013 f RN LIS Alsshs 3BbteRBOMUEE0%
post par t aﬁ‘fﬁ&aénrtir&\(}réoo a%%%?%#@%ﬁgggggﬁ%%ﬁoggﬁt S, i tpico?rprsis'seg a substant i al | y
honpgeng@d®t) GopuPat Hematof. 1p38¢88Mt um derived cells. In certain enbodi nents,

the phar mceﬂ&é[ﬁzl LGRIRP $idbleBNst SRR RS FRIA hnedsikohi}ds gfaRiersaehbst Uispaseor  at
| east one ot [

er ent for treating the adverse | ne response. The ot her
agent nePVHR)- L@‘élgl&tyﬁjﬁ?léf e 1’%1%@?%‘%‘??536&5?%%??&@“%?anti -infl ammat ory
agent, afhnh FRBMIRISRREIRSEAL\EN AGRRthe tﬁ@lIJ:]éS etRarmeilim hosty Bagemerowr  an
anti apoptotic agent. 0016] .. Anot her . aspect._.. i d . eatures a
1 or ARG AT Mg e PRtnaoR e SRR (ST YR LA B2 B
i s hi st ogeRpE@biidinlthis Yegat Gambahgpicslly doherise anb@inaeterdio romunegsmpetest ¢isa
phar maceyti cal cept ahl e carri er popul ati on of the postpartumderived
cells de@?f‘siag‘e%&ao@gkléﬁngﬁ%fF{ﬁss'tzriljlgtzlsggs for using the kit in a nmethod for
i nhi bi ting tHeoes]veBNE antiifed areidinated forTvaeions bloﬁﬁg}{s%sés(ﬁnﬁma%d’cﬁ?@eﬁr mor e
of at |eggf, &Pﬁs&?%ﬁf&ea&ﬁ% 'agézt%r%ﬂé{_}éd %@ﬁoa‘ipﬂo@we&wﬂewtﬁeh@lﬁaﬁﬁlb@tand ther der i ved

cells, or at-least one ot type, or at |east one. other enttl_ foﬁg

i nhi bi t | sgvivdlend dverl dedliml HSCGlawens i GVHD andrelgtes pompligafegs- é@%&? Y t he

i nventi o, f; 864t ok, 5BLIAMsT08s. HNAIRikAGIGDIAL @S ortammeinr@spaiise i n a
transpl ant recipient that is hist OCOU?&T.I bi | tﬂ}a/am ng}\ﬁ_tlfﬁd ﬁé%éJé%wiﬁ@d&?m ant
donor  coffprgyHgEndarhcics thetiaagpland TeoHaey & &Rt 66’8151‘?8 5Y%tToh conprising’ one or
nore of @1fReRdidobeneshrres, wiRigese nal eck/bi00eCiah s destndb&d517-525).

post partumderived cells, | ysat e generat ed, f ; - descri bed
post par t um det%0dg Tff C,OfEngg'*‘%%tf‘%mc ﬁl?lg?flrlg% o laatéggl]rs%tg %éﬁ ?&ga?lntt he

above- desgipidedmpashias b lifstderdfnecuoeduppressive tamatracat repimetisu Manyreatir i x

contai ni ng t.he ahove-describ 1 k. S ; [ 0018] Yet
anot her 5%??%‘8? “5’?10 CUiCAVeEn ‘%genﬁge:%f?%%elg Iﬁ%ﬁg{n%%gﬁ iﬁéclg’l fmg éhelrosi tion for

i nhi bi ti homamsaphressse cffivpts nen hewﬁbm%ienhvﬁnqrﬂéﬁ@mpaﬂml%ilgg%ﬁlﬂmtaﬁ%t is

hi st oconpat b Hnlcgrgml"ﬁﬂg,ig g{%ﬁﬁlicgrg afiRBict AN @iHspERRtin weQaBE tShrBgidaa

phar maceut | ca 'y acceptable carrier and an amount of the af Bentd' oned
condi t i omednstedihibi advsrse INywRE EsPAEPS B (e ERSPlaptIgRpieRfugh as ‘\%Sﬁ an

2007/ 0708£0RGH PP AL ARAIDTss @ HiRes devbdlsid¥ritfetty aed fradlicwtéons thanndnidoi t t he

adverse | mune resPonse in a transﬁl ?nt .r.ecilgrlﬁ nt, that is
hi st oconpatiPyi the Explemie FAREMSEPRESPRET R4 HEN Fnor . [0019] Still
anot her aspect of the invention features a kit for inhibiting an adverse
I mmune r SYMINEARY OB THEIMNSYENTIONeci pi ent that is
hi stoconpat | bl[(}dﬂ)g- O g%{)e?po%qhet QyddiEn tf%lﬁﬂ@%@ﬂ%d AR ibitik@APEdveIsBSmAune
phar maceuti cal'l'y accept e carrier, above-described conmposition c rising a
condi t i onegonsedi atranspédnk recipieat that is bistaspepatihilityrpismaiched rhekinsper O:ET}B%r matrix
of post paf}{e &&Y@t}go%rdo\é{;)gisé:ﬁidhﬁnist@&& 4 O3t doGobiBs td @6 tbisdp gt debigickit in snnn@utret hod
[

for inhibiTing the adverse | mune response. . [Olﬁzorb?aher feat ures and
advant ageffedivetfhisinhibitingthowlvaise BB AR SEE S Bmceh COHARTCRFEPHES S | ed
descri pt i QN ARduRXATRLESabIBBirribOiddstp BRlfER BRI IdrGRd GomTHnadRAW NGS
[0021] Fi'gure 1. Bar graph show ng rg?glts of two-way m xed | ynphocyte
reaction (MLR) with third party | FNy-freated placenta-derived cells in

round- bott om pl at es. [0022] Figure 2. Bar graph show ng results of
two-way m xed | ynphocyte reaction (MLR) with untreated placenta-derived cells
i n round-bottom pl ates. [ 0023] Figure 3. Bar graph show ng results of
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fromwhich it originated, and possibly other tissue types. An enbryonic stem

cell is a pluripotent ceII fromthe inner cell nmass of a bl astocyst-stage
enbryo. A fVARINER%cel| is one that originates from f QCAUSEI088IEY or
menbranes. A postpartumstemcell is a multipotent or pltu-ipotent cell that

originates substantially fromextraenbryonic tissue available after birth,
nanely, the placenta and the unbilical cord. These cell s have been found to

possess features characteristic of pluripatent stpﬁm 00% i ncll udi ng rapid
prol i f epastbomnatisus ﬁé?s*ﬁ@@%mfife&lOfFJ&Od(ﬁ%df"é’PéhflP%P? dEfrervel@®tl T neages.

P?T; t Ipar td ?gggngoﬁ M GRutsS wiBkiDBe Rbigadqderi-vatnd r grothiSnchIre ciﬁ&b&@f ghivethived from
unbi | i ca

cord bl ood)., or non-b] oo Jved obt n
non- bl o apasplEe C%Fal’f“ﬁg oYY fF‘E%?bo(%% & B AL gfﬁt g%%uﬁ R AAEd %3%}& Enbr yoni ¢
tissue igmpM é%@éalst)bnd of iRaBli@sing baagerbity (a)@btengalffpnmleahbabemupmsc h in

humans refers t erlo fromfertillzati X VRE K eRin
devel oprigfurgdp tta ?’6811 BrapEot gt fosagelﬁieorél?ol?(ba:t%at?s ?%3 t?S)n%,let he fetus, which
a,

i N humansakefiens cﬁlﬁlré msqﬂebnmdsefsra@nufatgmﬂgebhm lopislias coaggm\nelsopiiite: t o
parturltlon Extr n A, adiUiipraot

ori gi nat AP gﬁrﬁmé{% WBMdﬁa?b 5 dlfs%t Ehé%?igﬁ%%&%aﬁtﬁgdjtl%;uéas i ncl ude

ext r aenumooth mustrHstiardsprodheionef at 18%P1@rpf%l%c§§é SRA4 SR ENCE | unbi i cal

d C. uldBo drthe &4, nal
oe dun TRIGACARLEPDIN BRI RS TR R POl AR Gr LR8P N

l
Di f f er en€P4L IR0 SPBOLCHETe 64 CRHIS R7 Al BTy cF’é"r%{E‘é‘aD‘f‘ﬁﬁlgémﬁ tted") or
| ess 5pe@ét&¥éd%§@lo@ﬁéﬁtox§&@u l(ﬂ) @ﬁpr%ﬂ&mfcﬂ‘at i SnObf iatesipaidn &) ted@dorckl |, such as a

nerve cell or. a nuscl dlff eI entd ne t hat
has t akefhegrkige FE)P%C%@ Jéﬁ“ﬁlelo{“(e?a%’%gﬁc’[m » p05| ?c(glr‘f%%\n ne %il%m&?l ér)leage of a
cel | . Thg-Kar MoaHMghid € (gramhiedyt eacmainb’@dmt protehez)p p]mmedp-&q meti@migpred 3:o0n,
referstoacell t hat. has e @Lth R rh toap0|nt
wher e, PIRIHSERSS (Y e %fhn?ece% th TR Fg) &{egﬁﬁg&%wdlg%ﬁ gr@enﬁ%ﬁ e.into a
speci f i C(oakeiulm deppmient, carbblsatratefecpgition m@n) lapiin. sensramily graber f GcHytion-
Ci rcunst ang eﬁh v9f1‘{n% R]%rﬁ)?tll Qggm}él@%i Ardlichdseh gRthitg ehdmiber PO, BHd lefMestidibed a | ess

C

di f f er ent’"&f e erentlatlon refers to the %éﬁf Ey whi ch a
cel | revkmtdentity lmwexgnélp@m Bk9) zes@rieohs HosperFarias) clonsdMAGH A &1i neage
of a cel amﬁ%dyg)ﬁ&lelﬁ%ﬁrﬁwc 18 nhharags! ;Qf)teﬁlm s B doheghieredi ty of the
cell, 1. it cane_from and %% giJgilng%an lve rise to. The

| i neage ofariancwicer biFiueassapifas BYA e EPRADREFR 3§ "%f devel opment
an?l di Lf @%‘%5@1&1]@@3) (h) expressuﬂtﬂ&@denb ri:vliiclbli’ei}afald?:1 sensenarecefltiog & filopbless] 4 Ids ﬂ.
cell that has t ecaa cre rogeny. ated than
itself, §WéFn§]é3f’nar1éft°31‘i‘P %é‘ Ecﬁf)ﬁrc?atttbﬁ ?81"1 SPI°E eltr1f|1§ﬁ° b {rpgtefcag{fgnc%ge%hﬁt ors. By
that def i@iukd cobbem teel dhsck METRghves 2ackeradldee @ngémotlﬁrhgé@i 1%(stra§1a1ar e the
nore i me 0 term nal | Sndardey Hogdoer ri ng
to the c&g@%gﬁ% Orr}?eegen ?“"“R%’ﬁ onch}ﬁléj“l)tdrteog){cbrewﬂH%l@%;élf\elga?ndrr d?t]alol bel ow,
this br oaabldﬁfmktﬂm mNA@@@éﬁMZQﬂ(f@mdﬁﬁ%/DK’ézﬂéwzq ) ASHPIREr sense, a
progeni tQr ¢ ox 2 ( ogftﬁ gr@csg §%&cm&§coﬁo£e§1ﬁc 3t hdBcdtok AoABRIgAl ©rdddphil);

di fferentratt ari sés froma stemcel121 Séﬁz ternedi ate

in the prcudmitnl, dnhéoB @Shmﬁléﬁde’ﬂsﬁf@llq"edt%?Eéat‘bfr"fm}é%ge’é?mc% K]% & is type of

pr Ogem t ?)l;rot&ﬁj dimli& t98885@ Ly{e’o?eﬁltectﬁbdpﬁsﬁlﬁlo%&i fnnﬂl@g@%teﬁ}?, ear@dimatgy thicé this type
of cell is referred to herein, l referred to

n
pr ogeni t ¢PHeAnd cpiteing n%ﬁhd‘?rﬂ"ll@r%ﬁlll 5?’@ Qﬁ?tbcﬁ’egﬁ‘? dr iy prBP%EauPlcs’ 3] ?‘01(’:3%?’1%?% )
[0033] Thgalogye, ﬁm-tglétwﬂaﬂseﬁ@i@ fh@o1e8; heplthéticanproiraldieB £4 ; imerienkinddi cal

events obsServed in the a es Q r nor tissue
agai nst {FEPIFAHR0A HH‘EOIIFE‘ET{)é'CBE‘?Pemé? ?nh\?]é‘?sUs Zﬁ]ecfi Taglggeéﬂpbtsggn%g as the
adaptive Hyma&ar@aemesm télngtr, mwlﬂnalphet; tpiasein Ca@axa’@satchphb lftorla‘mpl ant ed
donor ti 4] The.c I gperal ly
referred }éongéggtf”ﬁa?{; gﬁ‘% % mte b%eéafé a&kﬁmg g@?@/gd, Cwﬁﬁyggilﬁlgsaﬁag They al so
may sonethmdstEZQ&G s rchheMAmdél@méé‘i fcw'@ésmeye@mombp fActogds ER-’)?SrS’\‘/‘HH cells
(UDCs) or. placenta I d N &bl 4 itBtinh e

descri bed"” §me6hate/gmgf nﬁ&ga&%&g@ﬁ%&%@d l:ﬁ%rﬁglﬁwﬁf%?ltb’e& term bei ng tﬁed in the
broad sense. The termderived is usedsto indicate that the cells have been

obt ai ned fromtheir biological source and grown or otherw se mani pulated in
vitro (e.g., cultured in a Gowh Mediumto expand the popul ation and/or to
produce a cell line). The in vitro mani pul ati ons of unbilical stemcells and
WO 2007/ 070870PCT/ U82006/ 062157 the uni que feat ures of the unbilicus-derived
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WD 2007/ 070870PCT/ US2006/ 062157 response of the transplant recipient agai nst
the transpl anted donor tissue, inhibition of graft versus host disease, and

i nhi bition OVOMFAPEI%ant rejection. Such effective acti WAKISARYIBE7achi eved,
for exanple, by adm nistering the cells and/or conpositions of the present
invention to the recipient. Wth respect to PPDCs as adm nistered to a patient
in vivo, an effective anmount may range fromas few as several hundred or fewer
to as many as several mllion or nore. Insecrfrc&g? nts ffective

amount m&a}laﬁa%@zﬁ’ﬁ%@ﬁlﬂ)Eroiﬂmaltrafﬁﬁfr‘@l%‘blé@rafc rgagp) Wity %‘6‘8@? ‘cells. It
wi Il be JRIYER! BnedbbIBdmdIBE 2 (DrdRephinh; ICAIA 1934 probgn;adrty g‘rcﬁite ra@gonse Bl vary

dependi ng on the specrfrcs of t he di to.be tr I ut not
i mi t ed FYRlPSdoBRORaEoa PYRRS /Pé‘ﬁ‘iﬁr";‘g'@gg 735 S gy P oot %SP%{%A%)egS
proxi m tgy3 @f-alﬁ)lﬁlﬂiyﬁtdx@st%matﬁmydﬂbgéﬁaaé ityre Mobighead; gibadniectin bfprodnétephe@h;on to be

treated, amn r L1 i neth insert | 0043] The
terns efPiEBER étaplﬂ?er o(ﬁ’%%gﬁ%ﬁ esepeatg m%]?le)é?l%vmz)l%(%%ﬁ it onsﬁgg? eth P a period of
time or mMmlmemMIMElﬁmdﬁlE@n’s’% K3A4.03671 prafsér avtgihecticpapHddiTeseEPioBr i n
vitro rreép a!te eﬁ? 258 e hedio e{mﬁ’ﬁeﬁé g%ﬁﬁg récg%toia@) @gﬁ&het&al RENBCe Ui al

conposi ti I'eve 1ts I ntended resul Adaptr ve immunity or

adapt i vﬁmmme%s@%@&%@f@ﬁ?@@?&h@@%‘?? Pﬁﬁ‘l 22 B sense herein,

and ref eisséc@at%&‘&eﬁlﬂﬁwﬁm{eﬁ%) @rﬁ?@ar&@n)a Ehmataehﬁé fengsike dehesliupgniatit
devel opment of 1 nmmunol ogi cal _nenory aptive | mine reslpg I?—MI ncl udes,

Wi t hout mpipin btﬁ@r?/a%mréruaﬁlﬁﬂ&k‘é’é |1rtaﬂaa¢rngrlﬁﬂi mix Yk mdlf‘%ﬁ nor al
I mmuni t Yo @8chbdth©6:akast BIBHAR VIRSHINSDtiaS B (hiselt); membrahian@empbljpsshm ein, and

refer to the roductro ulin nole ntigen
Chal | engemorigBiaty Gomse-aue EOTA LA BY By POr2e @ redamitd ol Sadngnt 37
nedi at edofi MITRAI, TY-6201L8, rmadz; mGerKGﬁn@@‘atﬂm -B(#, BONF, dv@, MiPéa, RANTRS and
product i cti yafion [eQr r r He509,

T-1 ynpho'gwgg flr:gﬁoﬁ%)c Seez‘flrre 18% fBlg i (gf&co?wg%]}r)rée?isz :A%\k?}e?pﬁg%sbg I'E/lgﬁan anti gen
chal | eng®DGhed V&GH, endatgrpaisyddlLI&N. adaptive i munity that cannot be
transferred t @0?(}naﬁﬂ%oﬁl@%hﬂb(ﬁﬁfenﬁé‘tﬁé"acﬁgﬁsé RRdlSSresponse is ghdP¢efdus hﬂﬂﬂﬁs%ade[munl ty

refers to the non-speci fi1¢c mechani sns for resistance t

chal l e ngwhﬂhaxotmr@nm@menﬁahﬁc@crees FRAMERHE SRS T RGHORS (e HARE alﬁ“{) P? cul ar
ant i gen. tpe postpaki@lRBlivdd\ &1 8lahfbe @%Eﬂ%e@&ed&'ém aabilrne detsed ctiiy, of £hangeabl y

her ei n, and refer to ani mals, includi prefer s, who
are t r eat@HLIRFHIM Otfﬁ@“‘ifﬁ%tri%"c?él?f’]ilst:%ﬂd ‘E@ﬁ]b%@rdﬁ%eﬁisce@? d%“nvaale%s ‘?"%an%:néems’t t he

met hods gapednhfossioR & hinistered by ihj0@#]or Tifeside ok nmbqrimradnunmtmadlbpl ant donor are
used int ercha eabl y, herei nd refer N, &Ny, ni at is the source
of cel | sTBplaRtpRn pf 2idgvige SP%E%@BT%‘FB‘&I% )bcaérﬁo her o?ltéc?rcr sf&rﬁﬂ The terns

reci pi ent or {ooags pinaoine eebbpiments, te ctll esrspisiivn cpmpneqqtat ket abes 0%

soue t POTRRASHEL B S ab% St Bl (B0 FRLB0! coriSLy ERpihARaR! ant ed
Hi st ocompatibfinepusyopitlstient efposipppm-degvetaellsi F‘ffé’rt@ﬁ@é?oihﬁleﬁfss{hé é@rﬁj‘éﬁ ibility
anti gens ,pat We&0y @nt% LABRR Lﬁ’@&h%&ﬁrt}rﬁ%n@hé SB8SRI AP thBcRidantistkRat can elicit

an i mrune response transpl an cells or tjssue agai nst bt he tjssues of
t he transphdtanequely |Vﬁtheﬁ1t bef‘é,l‘érf’re"’iﬂie’é ithe P&ﬁtp?ﬁr‘mr?é“‘r’eé’s‘ﬁgﬁs]é‘ "%?a‘f‘r‘?gl PHTEE ant

reci pi ent, gk Qx%tadﬁlhﬁstéréeﬁw&ﬁlaaréﬁﬁ@ns gibksagent fot ﬁédﬂmg theodiltl£10¢ intane respwinte. i N
rejection of transplanted, tissue or graft ver

t di sease, _[0051]
Rej ect i orFbe@thst agepbmanbe sdmipiTlrede s ousialh ’torPF Bt &h r%%eg%ﬁtﬁ’as of tissue
that can jegedd dells. nl“ldﬂﬁﬂi@agad n@fyaidlitidedt nvdré afaﬂ@udﬁomh@enicaﬂgwl amanti-or failure
of the tra | ant to sur t di,sease (GVHD)
is used ﬂ‘ﬁaé'g ?BQ&ggrgnaé’emWé‘r“(?FWpr?ﬁ]&e L%ef“gra]'s‘ 1%%5&110&{]&&% ag?@s(gonse by cells or
tissue fraﬁm;ﬁ’ptdtlaﬁgefmkant donor against the cells or tissues of the transpl ant
recipi ent, kOl it Rt RBfoetdifl ERSOMER faNd
regardl ess of ?@i}gl h%rpor@ﬁe 5 ?%E’g%ﬁ%é%‘%@ﬂrlecfe #lent p(ir}ramr cgzst s any clinical synptons
of GVHD rieltibiging 2 dvierse itheuag tesponse in a trigoBa| BY reqipisnt thetrit pisocomediviliteal | y
accept abl,& GRLLLAL oAl iShor, WhARMIPYpREmAS Gl D b BicphBRARAR Mnried N LD
t erm bi ol ogi ca y conp e carrirer or nmedium refers to reagents, cells,
conpounds, materials, corrposrtr ons, apd/or dosage fornms that are not only
conpatible with the ceI | s and ot her agents to be adm ni stered therapeutically,
but also are, within the scope of sound nedical judgnment, suitable for use in
contact with the tissues of human bei ngs and ani mals w t hout excessive
toxr Ci ty, irritation, aI I er gr C response, or ot her corrpl | cation commensurate

2 b L D P I-A.-AI 2 I N P - - L L D T o " e - . "




WO 2007/ 070870PLT/ US2006/ 062157 (BME or 2-ME), preferably about 0.001% (v/v);
one or nore growmh factors, for exanple, platelet-derived growh factor
(PDGF), epi dEPAUINYPBW h factor (EGF), fibroblast growt chfg@imﬁl"@ﬁ@:),

vascul ar endothelial growh factor (VEG-), insulin-like growth factor-1
(TOP-1), |eukocyte inhibitory factor (L1F) and erythropoietin; am no acids,

i ncluding L-valine; and one or nore antibiotic and/ or ant i rrycoti c agents to

control Rin6dRRiFde o 1 88pa e LBL BXB0DP) 81ni L
streptonycin sul fea?gﬁgérgrkpﬁ%?e?%lrﬁ%? Iq‘%d e% %éﬁv féihg%!']} aatd ‘?rfe merf”t“??er al one

or in coffSPHse ?‘b?’ltranﬁﬁlémdﬁ?lt’ﬁméhﬁé%lhkﬁWPWlE%t@ﬂlabinysm@tmdltsés: t@nenlert dbvbeti um as

defined for t[’l)m amnbes [ROLR)] ﬁ?&g
vessels a ‘ﬁﬂfﬁ(%f’ 0 gﬁbg?/:/mgenlslt gr O\%&sl%ﬁn%ﬁ%}e% ? ilrs r%g r’r% 0&"&1{e‘é£e

cells ar &8 15‘5’8@ ‘Dad(VSrSSHBWn‘SmE@F’é‘thTCJBVIW thedragsplatted tigspe. In sone

preferr emh@pmmrm’erﬂe&ved detls aRl b8 pRicentEdbilitdded A tnBRRYS-d&iea c@llPsO Yt a 2;5| per cent
he ce

02 in ai out .20 percent 02 in air
preferab (i/mtg{l%kglu £uT e “"‘%8‘&‘? dfg é L?Fnyfﬁiéeﬁhdlnﬁ’ﬂfl@uﬁﬁne?oéﬂa%}wﬁ&’r e
cul tur edplamngcreu@calmepwidnss &naupue for advhiytisautidnbyagietfbonast ihfGHH a:IerrmayThe

medi um sing a

b1 or eact by AR EpEASEFon P kp Bl b R SThea i at moB o BERl . i ¢

addl ti onﬁﬁﬁplﬁP‘i}F‘&PH’%ne Vitamn C, Catal ase, Vitamn E, N-Acetyl cyst ei ne)
"Low oxi dat i | V@0 B3] eﬁ%omc@ﬁb&@ﬁgn@%gg&mfagéuﬁléa CBIQngfin %Gé QRS Of sta g)lo m ni mal

free rad% darra‘ﬁ%ie) to the cul tured ﬁb‘fshatéesa ’i he
sel ect i on ‘BPOTREMRyderivef Selsn dn gther %?QW@tMWWSMU@mm@pmmgmpuand cel |

culture ﬁk@ﬂlhﬁbﬂbﬁﬁos@fa&uﬂ@d&ww&m urncetria.ﬁl @hlodfiichi 2 HESHILRRT, | é&@né%s%{%' ety of
sour ces, . incl udi ?)%ﬁ%y I%’P § 1995, CELL & TISSUE CULT :

L ABORATCRV': By e QT @ fos treatighead verse imamige (eds. ) |
1991, ANehfins<ETHe ﬂ@%@&cl&t&ﬁd&)bf&hhﬁtlﬂ&ﬁﬁdﬁ%mc%@c@ﬁt% an¥l Ch are

i ncor poraked.n ter culturing the isolated
cells orlﬂ%ql ssug) : él%rﬁﬁlﬁ& PI([‘) Su%prgst’ﬂvfela&elet % 183?4“88108?13 OFHESeIPEREs wi || have

gr own omntlampﬁmagast a result of mgration fromthe postpartumtl ssue or cell

di vi sion, or e ent.i.Q I, assaged,

or removed t o[hgidgep%%gt%gg%ui ture I\E/{gés’ﬁst P?%:agﬁ tat fﬁllt 1 Ty %gﬂg e ﬁ’fﬁeﬂf?’ml‘[r)‘ﬂee sane or
a di f f er@RO"ESA3E tepgsplprg recipient tlilamSthléib(F(ynpawmentsenmmtq@eqbtd tat bemspbint d&lok,s can be
mtoti Cadoh}pr@if@&%ﬁﬂnac&tlﬁaﬁﬁwc@p@lﬁle tc%ef Q‘ﬁ%ﬂ&lh@@ cﬁg%%ei @0%?:'4%&1% c%%vea({' %/F oi nt

1
bet ween and, senescence. The célls prere passage et wee

about 3 %ﬁ‘&i Sgﬁh?ve?%ndtlfl%’é’tlm}ﬁweu%‘?ge@é Ki i 9 mgfhed Sergnhibising dismdverde fromarzout 12

tines, aﬂﬁbopscef"ﬂfcaﬁ)ﬂma}ad’l@ 1ﬁﬁ§§@@@%rl&r@6f§tjlce{si Jlﬁ%cag%%h%n%&%%msum' oni ng
may be pel for epf’%BC nflrm cl.onal popul ati on of as been

ol at e iituithe F?JF"S agfpaéé‘faéf%qﬂ}féwlh%ﬁtoraweaq* Res etheagenint cel |
types prieshibiting tp@sdxp&etuunmhe sspmsar e fracti onated i nto subpopul ati ons from
whi ch the PP a Thi be acc usi ng, standard

t echni ques fo?@l@ %@ﬁlgg? T o%q}er%c Ut f’%éé % Dpe‘aﬂ%anawse

2007/ 070BPOPCTISDSRR 64 O6BpEAt wapiomathatis ﬂnrsa&bmpﬁtbﬂﬁt@-rﬁismmmab ghegispant um

ti ssue idahér ddnSorz n| ng and sel ection of specific
cell types fogl% ex%%g%%&e&f\g]tb%ega%]!ltod\cliﬁ%ggxmﬁ ¢ti'on nt%a%‘&ﬁ”rmr‘f’reh‘?)fro"’]ohoI ogi cal
and/ or @H@?ﬁdda?d%rgkweed Bysihe eboweedegerdnt ipogpartiesileraddcelld, 8 célphysitti ve

sel ect i (glaheraﬁe Hi%ﬁiﬂh&@b&z@sdeédﬂi%dl ﬁ&tﬁhﬂmﬁﬂﬁ@{%@@elﬁ% %)cﬁ ﬁl@@&i?ﬁéc‘(ﬁﬁl %gﬁe%t%d on);
separatio ,g@ pon differential cell agglutina T

popul at il %é@?ﬂlpesfp%ﬁ% %XPS@SHS . A5 wriamlhﬂarma@@zmmmg reocedur es;
di f f er enboal- dad:hlmdqme@amrrﬂaaﬁxtdd@an@f the cells in the m xed popul ati on;
filtration; i ﬁntggn and 2081 centrifugatiaon; centrifugal eIutrlatlon
(counter-str g oMM apseha ﬁl}e inyefition §7arrs Rhagessapiagad epmpastiontfer cur r ent
di st ri bumtiibiting eil edverseiinonesiesporaath Effram:plaﬁﬁeﬁﬁﬁnﬁﬁiﬂ1yﬁitsﬁ>golﬁ§%{tib1lﬁ91 ting (FACS).

For ar ction and.cel l. separation techni ques, see Freshney,
1994, cﬁl{l%%%ﬂ%fgk%%ﬁﬁﬁ%ﬁ%ﬂ%@ > ORRANAL® R TRs e !‘#EMQPQPJE@“?F andp |

W | ey- Liagsunt qf¢he afsgemeiviioned covmfitidneii snddinmaroph tyabtetsoRdicaden fRigtisieéer ence.

[ 0064] The culture mediumis changed as necessary, for exanple, by carefully
aspirating the nmediumfromthe dish;5for exanple, with a pipette, and
replenishing with fresh nmedium |Incubation is continued until a sufficient
nunber or density of cells accunulate in the dish. The original explanted

ti ssue sections may be rempved and the remaining cells trypsinized using
standard techni ques or using a cell scraper. After tryp5|n|zat|on the cells
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of at |east one of TGk beta2, AN&, PDGFbb, M P1b, 1309, MDC, and VEGF, as
detected by ELI SA. [0074] In preferred enbodi nents, the cell conprises
two or nore WP 20878 Wove- i sted growt h, protein/surface PaREN/MREIuct i on,
gene expression or substance-secretion characteristics. Mre preferred are
those cells conprising, three, four, or five or nore of the characteristics.
Still nore preferred are PPDCs conprising six, seven, or eight or nore of the
charact erlsti-fS 4 kef ed. presently are those cells conprising all
of above _ecﬁare act e e1r§|£é§1%( ieg%&h% 8 lrﬁubq{%ﬁﬁ%‘%r PATEORE “pPETE et Ta‘l’eﬁ‘B%EEt,haft he
PPDCs ar és igipeapenptibiligyrmisitttied &¢ the ratspians dorersubst anti al |y free of blood, are
capabl e of sefdo1opnemabning a%%%ﬁh@ﬁvétﬂioﬁ%#tﬁ%ﬁa kﬂ%’rqnﬁlgﬁmggﬁ gal to
differentiate into cells of at |east a neural phenotype, require L-valine for
grow h, CRAUEY W&P‘Fﬁf_’ 5{"?V@&B‘Pnfd'ﬁ"dﬁfn@%té&%@mmm’i@ﬂérmpm@@hedtto thedsnsdme of the
fol I owi n@odtaéceirBIngS! pHasnadROERAN) b&depthBl clrick %@&e-@éaa%ed%!}mpm&ﬂ ngs in

culture; attachment and expansion on a coated or uncoated tIssue cul ture
vessel t F3PPRENp? FELiQ e&H&ﬁ%‘lﬁbc fLygpie-apiuRle qell diantion oresirpeglalar mawixasr ni t hi ne,
Vi t r onec tpbstpartum-fiérbredeeits, b inpeeiues foPBsif théikiveR b inkdd dodthRBAMSTROIRFUSC] e
actin; pril%%’l‘dﬁé%egnoné CD10, CD13, Cb44, CDr3, and CD90; and, expression of a
gene, which'r 37Ve to a human cell that is a fibrobl ast, a nesenchymal stem
cell, or an il[38] cPéet fdaomes amd rivantages bf the vemameasied uvhddrstdod)88@ tRncodi ng

i nterl eukgiR,if2idaiiQld-Sdl 2 di ments, such PPDCs do not produce
CD45 and CDlll 7 “The PPDCS gns e%%?n?geggm?%ﬁ hi's par agraph can be used in

nmet hods r..inhibiting an adverse i mune response in a transplant recipient
that is Eﬁ%@@%@ﬂ%ﬁ%ﬂﬂ?&?&@%%theptransm ant donoP, can be Esed in
phar maceut i cal00eoNpPBiRuke DNBaif @apH shoivtigtlefigs D HAAWAT S8k ddTPMPIDFRIBARSE 1N a
transpl aglgdeEci. itgn&%%{g,a%}\]i :st hj at @con%gt i bility-nal smat c ed to the t_ranspl ant
donor, for exanpl e e YEAER PEETRG S P ed FEltiBApHdlotiPRePl#es | s havi ng t hese
charact eri sti ®22ndFizuph2r BRC@H ©alving ra60e BF Bl)-Gaf AiiXddeimpRRsieGadttibg used in

kits for KD i and acticing such t hods and pharnaceuti cal
conposi tiagi%g ) g%h é%%&%h%laccgﬁagéoﬂﬁ%ﬁlﬁs% Iéodmﬁ'é’gg‘i’rﬁ??alt??‘ addition, the PPDCs as
described i n t8§23] pBigage 3pBacaaplbhowsedeiudts gétver-ate mbaddihplaread retkibn cul t ure

media th . . ki n sing, .and pr.actici.ng such nethods and

phar mace A v e Bkl 185 MR el BT 30 SR e R [0076]
Among cel | s t BH424lar BigpredeBud grapr shbwingedsullte of treewwy iikcdhgmplivegiiréatiohn sever al
of its a%mﬁ§%ﬁ%ﬁﬂ%%ﬁﬁﬂiiiH@-&%kLéc{?ﬁYAMfl{x.ggﬁéma{a%%t eristics described above

and nore particular ose whereln e ce ave normal katyotypes and
mai nt ai n karyotypes W th_passagi n and further wherein the cells
expr ess 8%‘% R@gﬁ:ﬁ%EgﬁQN@E ,L%T&Aml‘@ﬁ@?l“@w& PDGFr - al pha, and
m_A- ﬁ\, B, C, whmogs‘;]n theowleérhﬁ rElBREGUE ehd ethd dEaA | ﬁ@'tlﬁgia@@ét% Mft@l@gfe@&ﬁlﬁ{\%nﬁ&pt e: Ins
ich corres to the |listed. nmarkers. [ nore preferred are those cells
whi ch i nalrc\xb&g%lgg%g%ﬁﬁfﬁh%?ﬁﬁ% 6%%5?“8%&]@?8’?‘? tg © gen o5 OF8I#Y do not
produce pregtieg insthe ot pelsponirngetialicimd. dithértpedificaerdsitddddmmsGRB%, beCD45, CD117,
CD141, oy - OR,.DP . f.] ow cyit try. [0077) In another
of its se%tgjfrg}f&ggrﬁ%n@cot %tg?%l\%@l |g%§{16];1%x\1/w3‘e’%16%g%ﬁllnati ons of cells conprising
the cells desd0?@edTfollevingebbrepisfiensandydresised i ths gfevifichtivneadreatplen with the
met hods ebpthgostameRtdePRed isM8bl, égbigig?sf@ém@&w@%ﬂttQa&%ﬁi-ﬁgi&eﬁ%eust;han

phar maceuti cal cell conpositions an | ysates 1’ n larger anounts

i sol at ed H&pImeaiedistpsagumagibility comples; fil7g humee feakeerte sigen: BN Briwne omposse from
about  1%rpaplpatibnMSET, iediopsiclisstta calp @ sphRiBREPAD! IRGElsl ShodDr €

pr ef erreg. $o§ul ations conprise at |east about 10% postpartumderived cells.
More pref8%%d popul ati ons conprise at | east about 25% postpartum derived

cel |'s. Also, WOXH pSteheclede paptibabtmiScus MRiea &y aROmt1i:>8%a RasiRal hovmder i ved

cells. Syeqpregg lalI|1 {Olcg S rr%\( ‘tée ucﬁlgful for coculture or other cultures wherein
the cell & are equal’lV BEP DL ARG BiOFF et PHudag srli-feaewing prosipére t he

popul at i oen-feseain peigeditdrg aab citmifmlydiferaaiated culld, \Sien afliele SxPansicam-oed t he

cul turesyi | ur rseparately. re preferred for sone plications are
popul at ; Sl abi Wty SRR sk MBI RIE: BEFiam trFiraers B ol

Popul ati ons that conprising at | east-¢g0% postpartumderived cells are highly
preferred for certain aspects of the invention. Mire preferred popul ati ons
conprise substantially only postpartumderived cells. [ 0079] The

popul ati ons may conprise a clonal cell line of postpartumderived cells. Such
popul ations are particularly useful wherein a cell clone with highly desirable

PR Y T | ™ -2 L. I T | P | I T | D L P o | P | L

P T [ SRR



[ 0087] Methods of the invention may al so i nclude the use of conditioned
culture nedia as }I)I’OVi ded herein. Such nedia have first been used to grow the
cells or culYAr¥IBE™™ he invention, which during grow h P$eSEVeOBRE or nore
useful products into the nedium Conditioned nmediumfromthese novel cells are
useful for many purposes, including for exanple, supporting the growth of
other mammalian cells in need of growth factors or trophic factors secreted
into the 1 e joneention,. and onoi i ng, for
exanpl e, ggﬁlgl galg#eﬁgp%r& HC§O% oﬁ&lL:értéekrea(ﬁrfi (r%%wgfng BTG RORARY ?‘%ﬁ’él& %Edl a are
known i n 2EHRlaxete follonying ‘if%FéP]iaPS?ﬁmeﬂeﬂ Vecone“rhy%ﬁubmnttaﬂe t@mbktsxfnbtnﬂ axaepl e by
centri fugaldvﬁﬂgm_]ecnonmto $1QQ§§,ktsThe i nvention provides in another of its

aspects cell f ti on for use in transplantation, conprising a
phar naceuti ca q%gy %rec,céﬁsFlﬁé‘il aceArlingoe their daypiomentekrotendipl as: dBr i ved from

mammal | amotpm%p@)tpﬁmﬁomzs,t(e) aubpban (Bliofhes 2f (b ﬁ%tenTh?oz&;%Mn%éfse capabl e

of self-r n | ture and, haye t otential to 1nhibit any
i mmune regeg%ﬁgte By Tt ooﬁper?ﬁ%(amﬁ éPﬁRjng“’nggﬁé‘ela@%ensf urperepiselipimenblednd/ or to
i nhi bit ame nsermﬁileermlnrsqunnsdl typed h\@ulﬂﬁzﬂb}ﬁlcelﬂhtmag& Mste dnetotgisRantadet | sSsue

in order t ostpartumderived cells are
capabl e (())1ic Qeﬂrlgﬂv%/%1 % 1"#5‘ gin%g%l%log%tﬁtel?ueargg% © Orﬁf‘?‘lé)r BQVQCQ Eﬁdﬁﬁt% Te%ols at | east
about ZOWthHEDl@e% stegn el dHSEY giry profucg prdgeey fhat ingludwbiSC (edfentha),pdent i al for

at | east cabhautichd Oﬂ?ﬁ?ylténlﬂgﬁygjeﬂtcﬁylahy Eﬁcelﬁtty%@scagd {egle%%(sgggg preae?sg%ga ; ed of

uncoated ti s%ue cul vesse| rein a oate t1'ss is

coat ed PR, EPBRITADtS P e hlpd)-oF elis that grrealigonorensicati aive tist msmmfeacstmted VI nent in,

and al phautssmaichi mgéﬁhapﬁmmpo%pﬁaﬁe 1826l Qfis @O SR .

PDGFr - al plha and TS@' g& and do notepr oduceS any of %nt%ﬁm CD117
Bepes

CD141, EdSPEEFEEHG PSPyt omctry. In preferred

enbodi nent S [11029]C ebtkim calleard alsb \cedgdri-08oh tH¥masik bﬁﬁl@ @eurce from whu{lptg%plna;[ he cell
conposi t i stered t rapeytical | transp ant r’ecipi ent.
The cel | bg%@gt%ﬁ@mz@m Cel?lsrgienem i"e‘f g’%‘H@PJ‘e By ?TS‘HLli‘&etdscelt ferndimHsset  an
adver se errﬁelgrfeelpnlnsﬁéfqrmttalt@ detlayr®pl i adu&cstqm &l cah hié@ewl iSelf. Under

hi st oconpgtipkikd nt .dono h ft versus
host di sease an uh&faﬁ%%r%%%?%ﬂo %1)1 fe{eﬂgat% goaﬁglﬁltaenetpe(daézeeldlcg %F’eﬁ ?%tgﬁ Ssue

[0091] THemcBheh it evigisatpd.iand possiy b‘élelaf@hwmtlystse redenloyee semans pl aplbripRaitpi ent
for_examiesoddini@ebl Bls dh RHIALSIOATIIE By L, 681 COIROSL LI pNS are

injected.at or near the situs of e transpl’a er e e Ees
i njecti oﬁowgﬁta]btéss‘beﬁt%mceﬁ@méﬁ? féd’é’“ﬁ?’ Ty & errcal $4 mnlitipdtent QISPLIIElPOtem oellahatad j acent

area, Or ofyiedted fubfadalle ﬁbﬁf%@oﬁﬁ@@mc hiGsul rﬁ&%k%%ﬁﬂﬁ’?ﬂﬂ%iﬁ?@ She 1;1 &elt lhst can
ar e Ce S al Ccahn

hone to are of th Parti cul ar preferre

be i nj ec%ndcaith ’v"éﬁSﬁ‘gf}‘e%%f%F3&%&@6&&1&%&?%@? yeatuges tharagisssticef site of
action. pmo@aweamwomﬂﬂdmgsm@bﬂﬁaheﬁ and the potentifl 382 rrRL:£Bh int§OMPOSIi t i ons
npl ex. Matrices include

can al sog| o trlx- el l

bi ocorrpatlQ gerng}éla gl gégtlgal%fl% %%%Ielscgl SIE”I“? (edr%?rivﬁﬁ%%g r i aithase sdnehe | ke,
whet her BP@&IB%M%M@bbpd)rmtnon+hlmml|-di>nqu(e,g @ obfalrcd froblidb n@blobg ESsuds 8 Known
in the aﬁ%%n@fllcﬁl%@%ﬁlé&n&9| | treatnent, surgical repair, tissue

engi neering, and wound healing. Preferably the matrices are pretreated with
the cells. MIP&H, #@mlyﬁwe isrtpieslbyeds finpdasgpud crtgithting flomciet bisbiyp cl ose

associ at (vﬂﬁ!clhﬁ hiRengTBEekd 8§ tRY pdriod m@f‘eﬁﬁxzam&o%%&t%u&@&k@%@ tobfh ffe matrix in
some enbg nts in others, the cells are entrapped or co W thin the

matrix dGsuepSEs 19 fisgus originatips frpmhelerst whigh uhiumans mfblem@le \pemi fribm cel | s
are growibogt smweélm)eda&&qmeatt ritkitih. t%a%in%)o%zc%@ V}']@ﬁ&ué@ Seiated with,
e 9

therapeubl ca survival of t trans ante tissue 1s

stimul ate d%gsm][i)1 Frggld%%efﬁg’%’r?f gus. R rasgepmgictispues dpghpdegrirgengiryonit at ed or
fUppor It elds%mbmdesa(dwmmmom ﬁ&nms ??@%la?fb@s)tdrﬁﬁ]ﬁéﬂl aaita a?ﬁ%la@é&@{wtﬁ&?ﬁ&ﬁt the
rans e ra e | €. agal ns e reciprent 1Is
P RS Bofbn B b Bl P Biipe” 0

|nh|b|te matri x-c She i ntroduced into a patient's
body in any way known in the art, including but not limted to inplantation,

i njection, surgical attachnment, transplantation wi th other tissue, injection,
and the like. In sone enbodi ments, the matrices formin vivo, or even nore
preferably in situ, for exanple in situ polynerizable gels can be used in
accordance with the invention. Exanples of such gels are known in the art_
[0093] In sone enbodi nents, the postpartumderived cells, or co-cultures

t hereof, may be seeded onto such three- dlnen5|onal natrlces such as scaffol ds

P | - .,._-I Y T | - I P 2 . P B | D I I I | N Y T L L L 2 .




[0107] PPDCs can be inoculated onto a flat scaffold. The scaffold is
preferably incubated in culture mediumprior to inplantation. Two or nore fl at
framewor ks ¥R 2¥M@OT87% at op anot her and sutured toget hePTSFEHER2Ee a

mul tilayer franmework. [0108] A scaffold can be cut into a strip (e.qg.,
rectangul ar in shape) of which the width is approximately equal to the inner
circunference of a tubular organ for exanple, a duct such as the hepatic

duct, into whi in erted The..cel L.s can J.nocul at ed
onto the scaff 6‘?&’ Alr%lng}é ggkﬁb%f ?Sgb mh P USRS BT 9 ﬁlg“ncr?lﬂl?lg‘ﬁ‘i‘a ¥ a At
t he appr &pfdiaiized éftlla@émms thﬁ)ﬁ%ﬂutﬁé oE8 SpftCiﬂélzgt@ﬂlf mcu asanerbe celbbd eeidusqbe ¢alif 0 a tube
by j oi ni Méxaﬁpieoagdzﬁg;gﬁﬁar&@%lt@%ﬁe ﬂl-gp@asﬁﬁéﬂloﬁg% 9 REEh BY, ng the two

ed es together usin bers of a suit le materia an ap roprla di aneter.

[0 109] AP HER W&h%g% Freagsifcticliod be éer@cﬁa»rwvatt@i when prolied thikg peasess odfube,

i nocul at aﬁ‘fe\&bﬁtﬁh&Pm&s t@-ﬁldelﬁﬂh&ﬂ@i@ ebc{kd%me@ﬁf&eﬁﬁtlbﬂ 5}%%@
or der toflﬁr event CeI | s from.oc, i.ng the |unen, one o nds of the

tubul ar PPAFEREPH CESHRCES 5 W d’ofﬂémﬁ th g rentiaie; "éfﬁldép‘?ﬁé@‘f %P”c‘éﬁe Presubssit eBd
t hrough thil typegzzd eanhon mder sotiiat eirahathess, aRROEhRGnh A diff@eitRcliBakioen chamber

open end n e SR ik BERHIE o Se B e P LT By BRSO £ ect | on
chanber fevsns tha ks sphaalmed (e ooammed)rpe&homwhthhehb hitrapeigha tdlie A&0i1sed aereﬂﬂanber

The tubeygam, I f erture ubatl on
is conpl éte B |§keatrr¢\;,\é%:1 ra%%ngss&%@é%%rﬁtly é IbC%Ha\/%%%h? egl‘?ﬂ)%:% (#ﬂlg%‘ﬁ tﬁ

Bal | er naffrfan §ive rise g He lineageof asglh pjases the pel Nuithip@hew ARG5S 8dhearechfi n U. S.

Appl i cat U%l@ﬁﬁemmchﬁ’&/eﬂ%OKGS bot h of Whl ch are incorporated herein by
reference in Lf}%l r tirety [0110 ener al, two three-dinmensional
framewor ks cat? ﬁ’rﬁ%‘HSq“Fﬁ 61’5"&@(15@ ‘%1% ‘r‘fh%\tﬂ@éthﬁicﬁhaoﬂtﬁéo fisgtent i on usi ng

any of t psogeay ih@tMrB @oi’@chff@ﬁ:ﬁtlated than ithd} 3dd yel\WQaiQg th%ﬁﬁcft%r] & EeEfeﬁﬁﬁ YHU;J&%I can be
eet can

| ai d at op.anoth d,su e Thstwo | ayer
rol | ed ug,fp ang. 8 oL agletgﬁtr({ §8 Oﬁb%%% gﬁ"&f‘%‘ﬁ’ Vteéﬁr@tafférpr%ﬁﬁ‘aﬂ%re“(? §-@ are the " [0112]
One t ububaxe smaédmtb drectradrs kstetroingiby dﬁfemtmh@ cdlRN thnayﬁfmﬁ;aa tRecelinocds at ed

wth PP s§ as a flat ripwth
width sl ? haﬁ%‘{egﬁ(g}éjr% %5%5%'9% oufer & rcu t@?”gg’ﬁ%% é%iﬁmﬂ?& ?ﬁ’tﬁ’é’F’éﬁf‘”F }émework
After appmi&ﬁlua‘tde Iy e oordwirsenset aprogehitor hell fslofitn flsfardwos kelbanat béntwiapped ar ound
t he out sifg SiPi f [ flhe seam of the two
edges of thg%}{fféé%l&?%amﬁafgé llftghgjesfﬁ% ﬁ{@rﬁ Cg%%%{rl?%{ %h%laﬁ ??fgﬁ%‘i%gpk to
the i nnePf# gpBre cell type quyehsst offeql tmeSnﬁh@ trnmflpmgemwélé mgensdaug et aplectof f er i ng

di amet er sciEache ME&\Mﬁg@eH@El@E}@clbf cdiPg réf@ﬁW&‘cuWﬂI ltd&%c FFE& s anﬁ?lmst er can
be inserted inside the er one and secured or each of these

met hods, "G B8 EEg&FEor %ﬁl( 06 Safaa’éed"”ﬁgﬁafee%ﬁwypwﬂrﬁ@rmt%d to the
doubl e- | ayer e{:DOBBlbeTheTﬂaﬂn stetifie ffere @ lReuEiONH HBIrsatmANNolStiBdevafis gr owt h of
ned sct?(gfol ds. can be conti nued when

élggl rP ztﬁbse%’ in [yf; ?%%f]vg%ﬁ&%?%ﬁg%oé’lse 8%%%’5?1‘”6 foneT fisye P diedfrgRlenican be
conpr i setbcgficntreraft eatwschon dijvasmabewbiabstht badptivefitlaind ogpdnsEMad traisphace of the
t ubul ar : QEQ These treatnments and naterials may al so

pr onot e ge%g’tlésnglg?aé%gﬂlee%% i ngif%\/\sf]ﬁ m gration, and extracellular matrix
deposi tion. EN4AHI eEhayfells h%@e P??E.@Iéllﬂl\@h’somﬁd gemegsllyrefotrad ol posipabiut callssornot
limted pomahsf g zv@BEQfs' (iii>1§c§)lJCﬁe %189%?%1%&'[1&%&"1‘%% OIEIS]%B[ILEE:S{P cali'la'

| anoi nin and. Type |1V col hetic materials SUch as e

segment et %F%ﬁi@t"ﬁ‘éﬁ"éﬁ r(@Q%ﬁ 1 l?f@??él@l'd@ redhcells (BRROPANadditien, Bl aeitemaFbe hnol ogy
G oup, | ﬂ@scnb&%%eingxten%bm&hﬁ&ecen@ttﬁs naaéﬁemlétp{usfe& AR Fbr&aatg%& @dTLQ render
uc

the | une ce of ular scaffo non- geni c treatnents

i ncl ude ‘f’H onBesditel Q&émtgaté%wﬂaéawe%aﬁl P?fama%ﬁowtb%tf h@hﬁsmmufﬂff agflt er the
sur f ace gﬂmwnge otferwibemamibainicalin 810125 cRhREIR OB WHiedium to expiihd The

t her apeut | 0osifions n.certain enbodi pents al sq conprise cells that
express %?p%ﬂ%%)gtan%%é’?mfuﬁ? %F?llal'ﬁﬁ) %ée OE? EﬁP@HP?OHS&fé'mhklﬂ%stﬁre cgllsendpt i f)
ligand 1 (el anoma growth stinulating activity, alpha), chenokine (G X-C

notif) ligand 6 (granul ocyte chenotactic protein 2), chenokine (C X-C notif)
ligand 3, and tunor necrosis factor,-@al pha-induced protein 3, or which have
reduced expression, relative to a human cell that is a fibroblast, a
mesenchymal stemcell, or an ileac crest bone nmarrow cell, for at |east one of
short stature WD 2007/070870PCT/ US2006/ 062157 homeobox 2, heat shock 27kDa
protein 2, chermkl ne (C—X—C rmtlf) Ilgand 12 (stromal ceII-derlved factor 1),

D Y T I- oy L 1 P e L P I L T AT 10 L ™ . . o D I I P




[0125] Al so provided herein are nethods for inhibiting an adverse i nmmune
response in a transplant recipient that is histoconpatibility-msmtched to

t he transpl aMP 2¥INYEPT conpri si ng admi ni stering a post pafCihRSEEPPIET cel |
conposition to the patient in an anount effective for inhibiting the adverse

i mmune response, wherein the postpartumderived cell conposition is

adm nistered as a matrix-cell conplex. In certain enbodi nent s, the matrix is a

ffold b |east th deri ved
cor 5. nebEE s b RRORREI e I R Mot B o PROERES 67 S0

provi dedbeltwer e used to i nhi b|t an adverse immune response in a transpl ant

recipient t hafOOB%V%ﬁ&f‘s%ﬂ%ﬂtak@ﬁsle& Y {Pséﬁ@et&hﬁgl éuﬂulteh%eg'l %&B' %’3} g{%ﬁgrgﬁy the

kits include osition out a Wi t hout

a co- cul ffeds fkea Epm a hr‘ﬁ%g RiSpEsTy @%g@w usden qoptrpligs qqaéltlan (rerawéum or

adm ni st e«fdlﬂﬂgadt’h%ﬁﬁwa%i c IR 6aTPLORRY of JHII@QISE&Q,or%P&thaken d1rect1 fro
rier. for the cells, required ¥ nklts

pharmaceut i cal | X B’ch? et?‘ ?bl e ca
i ncl ude PTREPPTEY PEI9Le e firyl sppegkturey Cellpyrp expanded in Cumfﬂ?nﬁ?é‘ “Femlé‘?ﬁdll@ﬁ al so
provi des Gfrmthbaesd(umgmdér cohdiforeShat €alilitste cBD @tﬂvah k1S AVigios eﬂeéult(ﬁigmca%ﬁgbp ns of

the inve di s d above, ead|I pr eserved. The
i nvent i oﬁ&% ?%?OgA%Fhé:’ cﬁr%v ELCHE IS %‘é’albdfedc’:]?% r@’ier‘l)é %/lh ﬁ%rart?n % a bank,
wher ei n sdrectizeds|ngeasyred by me@dmoimtoyfenmneawddaisfsoﬂm atladowbtitle én Rkl e TRis is

char act e;éfgl@gdltg% o btlz??tzﬁzgl | s based on WO 2007/ 070870PCT/ US2006/ 062157

i mmunol ogi cal , bi och cal and genetic properties of the cells. The cells so
frozen can bel038ld el dpeistinoaniptior of cells faymedbusne eyneyemebaltivetions dfegenei ¢
transpl apfimerydRNRAREBIE ﬂbﬂﬁ‘d SRABNI SRR sSreRfred tbeas%& &gw Wu%g@eﬁm needs of

t he patlent Preferably, the information on each cryopréserve sarrp?e IS

stored ifP ﬁ“‘é‘Hﬁ%G‘E‘“é’rafﬁ,Fﬁff‘&FF#% aghayinenbesn 821agew /’owetnﬁé pepgefianedfsalis ook t he

sur geon, cdir lﬁfeelilsb&ieamés ﬁﬁe&te&m& ommc&mzé@gl Be ﬁﬁhﬁé}eﬁ* tiBRk nqlagrﬁét% pagagds on the
char act e{:| zat P %LE | s or. r[)tgxg i ons. ferably, the cells of the

i nventi on’a mB o™ eilﬁ) Ryatett Gatlps aeé‘sl?atsw“é‘ﬁe ‘i.?ﬁﬂfr}eﬁﬁ“aéﬁ’eé%ffﬂ{r%d@r?é acel |
conposi t Pétsulare meegnrmmszl celmrélere sep@astadudiliye Ollovisg GR-isdlhtionrFSelld forh he pr esence
or absen f. ort or .So lic ons it

pref er abfl&ug 5> 86 tg{ee ﬂber%r\;;%ru é%ul&f‘?‘l ecgﬁ%?rgﬁ gﬁ%aqbaeseﬁ?ﬁfggyeser ved
and ban k@dﬁW(le®@2$sn@e l')h @%ethesetamd selmubnientpe cblés Hendroe Aedriian cilturt (B2 oNput er
to assocb%&@getj?eanﬁgggﬂt g ﬁ%E ru}{dé%tggﬂ @hﬁoge?ml(ﬁl a%h%ﬁé’reerﬂat I 3 anOt
necessary to match transpl ant sourc or wth arecip (I)If Luch cells
for i mmm%ioealpulﬁmggéslé@ the periddenfioasspeingrtherafoesthe nu:ehgwfmopm@h f or

exanpl e, d6i@sihg @@&m&qp%@aihaafhcqggs@%e ﬁmﬂg&p%& nfdn &ﬂ%%u?g@k%ﬁ%ce' I's to

the therapeuti Upon matching o he desired propertie a particle
banked saﬁﬁ‘i’ﬁ‘éo WB“P?S}W%‘%RP“&H&CW%P@*@Q&de@ﬁ@iﬁa)aémnycfaﬁe@z Cel |

| ysat es mbmn&rg&ﬁtﬁalﬂlﬁﬁea% brdediniged dhsitR ¥uhae, ﬁ@dl%ygﬁﬁvﬁﬁ&{n‘dﬁ{émﬁf&ﬂd Bapked in
accor dang V\étha taheg]pr esent invention. [0128] n anot her aspect of the

i nventi on, EI%% *§%1"% sol ati on, growth and nai ntenance, and use of PPDCs are
provi ded. Thel003T]l sAco&fzboﬂeymb’&m 1s$@h¢dhlrﬂ1mh1lchf1t:sp&iﬂdma or pepstaARff r act i ons
and matr f kit for exanple, for a
kit for %:egl??l 3%%8%8&%% ?h{e}{rggwlsﬁg |ne\1/1e°ﬁﬁ| onmf)lr 5v g é‘%‘flttg%g’laﬁdl ng the
post par t spereteedliviag f@mw ‘éla‘m@d paaiict traphad supperpErelnr sells rSmbhlttbpigc fxesirs uct i ons for
i sol ati Ofhcludé, B BreQot fﬂit&i t%@l%ﬂﬁ@nes OJytdikﬁfes,OthrE&gi ﬁfﬁa %roft{]%(:t | ons,
together with for exanple, natrix (& . g ¥ ydratlng
agent s (¥esiples. yiibediss. 3¢ empplys. cmedlméo@amméh@mllutar ms)rs jsriepemdifiove |
culture pmegiua), cell culture substrates (e.g., culture dishes, plates, vials,
etc.), cell gliﬂlﬂ%fﬁre medi a (whether in |liquid or dehfydrated forrr) antibiotic
conmpounds, h esOrou Meriym geperallirafers o mgdigy ifzcant fothesdwneof ncl ude al |
of the cm’npomemt;ﬁrtc&ulatr hse @e@migr ﬂi/&dtrbuﬁna@muﬁeﬂthbeﬁmrﬂ;g ot dads pgmser um  for
exanple fe ta% bovi ne. seb ﬁ;n %.h& ¢1 cl ude any such components,

pr ef er abl®y PO & TREESS Rp ef“ﬁgsr%‘a? i Ea {}O#B?W‘ilf‘% PheeRdddmizal |

desi r ed, E¢shatidt Medad Y$DMEAT. mﬁﬁiculdﬂy@ﬁiférsedﬁk mmhb‘y Uy (aBE Ve LGWi ch can
be seeded into the lattice as described herein. Kits for isolation wll
contain everything required to practicce the isolation nmethods as provided
herein, except for the unbilicus tissue which should be obtained fresh or
frozen froma tissue bank at the time of isolation. The surgical equipnent for
di ssociating the tissue, preferred enzynes, or choices of enzynmes in stable
form are provided, as are the buffers and nedium cell stral ners and the |ike,

B R | P .-..AI T | N 2 . IR T P | P D - R [ ™ -4 "1 -4




[0138] The follow ng exanple applies to the isolation of separate popul ati ons
of matal -dcrivcd and nconatal -derived cells from placental tissue.

[0139] The CEPRVWEHEH i on protocol was perforned asepti FAMUP2000021Y7ani nas f 1 ow
hood. The pl acental tissue was washed in phosphate buffered saline (PBS;

| nvitrogen, Carlsbad, CA) in the presence of antinycotic and antibiotic (as
descri bed above) to renove bl ood and debri s The placental tissue was then

di ssecte nto three n - | nat al r d-linc
(i xeq carerint QaYpsanC R o> oLl TMESH S oA o r Eohl ARCERE APl oi de or
aspect) . 15% (v/v) fefaDbédhe %ﬁn@g adefired faﬂcbbwma servway, Elyclog, \LiogaralIry, amlsh’eda sever al
times in . i i to f debri s.
Each secf? |C§arlllt%g°&ﬁ§g%regr %Oglg}i)lmg&éisl%& Fmgﬁﬁ&%%@ﬁﬁﬁﬂ%%?@ ?ngg 1?:lttléjlldture

pl at es i sirdphenypinesehe-6. %fmﬁagnnﬂl/mllllﬂlteerampbbtemﬁl\ﬁ, Lovirggene Oadsbad. A, fidhe pul p.
The pul po\(y@fs%t(g@pﬂl%;gagg h%nglc{s{’g"nlal & L LGE MO cal tubes. Each tube contained

appr oxi mat e The tissue was digested in either DVEM Low

gl ucose or DMQM% gThﬁPU%%M@fééiWéW%ﬂ”ﬁF?f@“é%W fyeef eelast3 At bt ot i ¢ (100

Umillil btﬁ@dar@ﬁﬁingiﬂeh'aﬂno%ﬁ&e%ﬁbﬁﬁﬁ mlcmzl Iwiuné &ich SbABRYA rayecuseﬁn @125
mcrograms/m I1iliter a

otericin B) and d 5@?5?' on_enzyne | n sgﬁe
experi meftlEwizg, léﬁi?/H%“‘Fﬂeﬂt?ﬁdeth%tfsu&tb‘mnéﬁléﬁ%&ré capbleptspgy atig fACPY the skilled
2007/ 0708&1@8@1’1&&29@@&&&2&5& olpti6zi sV )il AbRSin WisLaht fz)eamlaiﬁmgmgug;ol | agenase (Si gnm,

St Loui s, 50Q Units/ml itro 0
Units/mililik 0@?0] 8 yLS\%Oﬁ‘}”ﬁé‘&é"é ?@gd nﬁ&as %ﬁtﬁ’&aﬁ et\{‘atfr%r?tﬁgels'l \sm'gl m xture of
col | agenggsvth,irdl{fastomad! /oy altiraiondé s ecll, Gr Bink)lataamcressd a(cn‘atyi Gfg@@&se 500

Units/mIlilitan: r | 5
Onitormi 1111 101 R ReR o MR b bienltc Bl dRENALMERD RS Fepb AT
tissue, Mngrnq:e arrd/dpgeeyticerceg refyrartosa guepety Aeibbiebledo fipite QGIWU&PTC?,»?@WO?V an
orbi tal ﬁ blliéwgﬂ’o%eygﬁ@g hhﬁ(@nunm o%op%%@ioﬁ EG&blmgs (som[e@ééslﬂefeﬁfeﬁ% as

di gestl on, e tissues were centrifu g g m nut es,
resul tant‘fagﬁzﬁ@ﬁ Farrantlthergh e Brlpuicaesceior Waﬁ‘ﬁégt pescri %d% f?*@%‘tl%ﬁﬁéﬁlfaéeﬂ% n 20

M1t edost Qfrmb 19Ma M @yeaist Edn Hé%%xﬁrl édcbébéﬁxll&@rp&ﬂfﬁy@mﬂdeﬁgl@whnﬁlefl cin B. The
cel | suspenS| on was filter ed thr&:ﬁg YO m Corretg %{Q%‘ngn cell_strainer (BD

Bi osci ené@¥ycenesm dded” pyodifringe ot ’F‘Fn%ﬁ? L aReS VERera Py Fiqung We®agas G owt h
Medi um Tﬁﬁcauga&”airereleinl1oswspaamxodhumlsgsmmemetdmmmhf@)uﬂﬂngmfmmiﬁhebemyhon cel l

strainer (BD Biosciences) follo dditi ilit of G owh
Vedi um adbe ac%tpﬁg%gecome s& es[:ﬁ)f b ren ert e 4 Ellture \A%r}sagggcs) SISVIG dé%l esc %ES’ dcwsh vedi um
(total vabtudspeilomehrdriologied sineaind rathmtls mfsugwd batthel B@nber gf ¢drdiGisionngtes. The

super nat a ngulé{\fo%fﬁz ﬂ%{gg tg\%t ﬁl% h&%nﬁgé%hnoo ellﬂugtocﬂ@&aﬁce &M&B@rﬂ gcrh@\ngg

mllllltéJ um process was rep eat tw cé nore.
After t h@ssenﬁrﬁélgrqy@htfacmraglmalbbno r@ulpegwa‘tthmd mw&sﬂiqnébwoyﬁufa@ﬂq@ el pel | et

was resuspejaded aI{ZitﬁeﬂgHtér' h%@ﬁﬁh@iaﬁéﬁ%ﬁe@%ﬁl %@g URivAeklls GOWAL Vas

det er m ned usi n? the Try | ue Excl usjion test | s were then cul tured at
st andar d CeHHHPYS bn%lmﬂaﬂya Whmﬂgffeﬁoméﬁuéé}lﬁrogeél&ﬁﬁf YaUs BEPheEs ofer e i sol at ed

fromu nb'ﬂobﬁhkﬁ)ntdoﬁﬁhk%% ah) tHNEMvEQWn g wﬁ@@@ tﬂw%ﬂé'fgﬁ\fsﬁﬁatahﬁﬁﬁﬁﬂ@ﬁrﬁcﬁﬁﬁﬁﬁdr nger
Mannhei m | ndi anapoli.s (“s‘ h%‘ %? terd Bl elnd yne 3;
Roche. ApiStReiPliags thfelsmayeigy ?%ilr’rﬁ‘%?‘f n °P1ﬂ)fea iPat et 863(15“ ying cell

Uni t s/ m lthdylard aj‘tua11$|rgmaz)nt tdp@edtringsd cofl dedie (dpopiBkis), aﬁrﬁhavs(bbatmantamfedume cells
was as d% crip 1%1({10rstate ats% o e e d'agse he?ncsellgg%vv%ry%sg{]% enzyne i xt ur e.

LI BERASE/ a1 U O tag e it Ace o

Ti ssue dlrgm;atohmﬂywcuw buBEaA@Emt@mdet ékheinondifvilini st bf wnewwbnteelld hasaptieit i ons
from pOSthQf{lgoldm{ s1Bfé%Sz aﬁgB%g%? ﬁ@rq{cll]yorvwal a I-t0144] Cel |l isolation
usi ng ot her enzy | natron ocedur es wer e cof?’rpar ed for isolating cells
fromthe unbi I[‘i‘té‘é] ch? terusifagivdiafrpurlirpigrsdn 2 yarcenrvinrrarmenst. of Eeypeends onpar ed

for di geshiiQniRebMpP&Sion, ks &&Lﬂ%ﬁ%@ﬁ:ﬁ%aﬂb SRaske By AntvORipdaRlar bi¥logical
eol | agenase: di'spase m xture (C, D); v) collagenase: hyal uroni dase m xture (C H);

vi) di spas®ithypashiesisdaciadebytaus aotlipiiieyl fo. dpabijing fhe adaptive immune response of

col | agenaggsdiseedRontah b d 8% tralipidnt FRiridat, s il Pl RESREEENIUA Cel |
isolation utilizing these different enzyne dlgestlon conditions were observed
(Table 1-1). WO 2007/ 070870PCT/ US200f/ 062157 Tabl e 1-1: Isolation of
cells fromunbilical cord tissue using varying enzynme conbi nations Enzyne
Digest Cells Isolated Cell Expansion Coll agenase X X Dispase + (>10 h) +

Hyal uroni dase X X Col | agenase: Di spase



4-E (< 3 h) ++ Col | agenase: Hyal uroni dase +-1- (< 3 h) + D spase: Hyat uroni dase
+ (>10 h) Col | agenase: Di spase: Hyal uroni dase -- +++ (< 3 11) +-HE ey. - goo=
very good, -WQ2EURT%nt, X = no success under conditi oR§T{lE30e/PH2157 [ 0145]
I solation of cells fromresidual blood in the cords. O her attenpts were nade
to isolate pools of cells fromunbilical cord by different approaches. In one
i nstance unbilical cord was sliced and washed with Gowt h Mediumto disl odge
the bl ood anste% ARG 98k A% L I el ati nous
mter ol SR e par R H e AR o e G EL A Bl B0 675 ' The
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DVEM Lg Xhallenge. The term encompasses all adaptive immunity that cannot be transferred to a naive

-4_)

rceipicnt with antibodics.

[0047] Innate immunity refers to the body’s non-specific mechanisms for resistance to
antigen challenge that are not enhanced upon subsequent challenge with a particular antigen.

[0048] The terms patient or subject are used interchangeably herein, and refer to
animals, including mammals, and preferably humans, who are treated with the pharmaceutical
compositions or in accordance with the methods described herein.

[0049] The terms donor or transplant donor are used interchangeably herein, and refer
to an any organism that is the source of cells or tissue to be transplanted into another organism.
The terms recipient or transplant recipient or transplant patient are used interchangeably herein,

and refer to any organism that receives transplanted tissue from a donor.
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[0050) Histocompatibility-mismatch refers to any differences in histocompatibility
antigens between a transplant donor and transplant recipient that can elicit an immune response
by the transplanted cells or tissue against the tissues of the transplant recipient, can elicit an
immune response by the transplant recipient against the transplanted cells or tissues, and/or can
result in rejection of transplanted tissue or graft versus host disease.

[0051] Rejection refers to any immune response against transplanted cells or tissue that
can result in decreased growth or vitality of the transplant, or failure of the transplant to survive.

[0052] Graft versus host disease (GVHD) is used in a broad sense herein, and refers to
any immune response by cells or tissue from a transplant donor against the cells or tissues of the
transplant recipient, regardless of the severity or duration of the response and regardless of
whether the transplant recipient manifests any clinical symptoms of GVHD recognized in the art.

[0053] The term pharmaceutically acceptable carrier (or medium), which may be used
interchangeably with the term biologically compatible carrier or medium, refers to reagents,
cells, compounds, materials, compositions, and/or dosage forms that are not only compatible
with the cells and other agents to be administered therapeutically, but also are, within the scope
of sound medical judgment, suitable for use in contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic response, or other complication
commensurate with a reasonable benefit/risk ratio. As described in greater detail herein,
pharmaceutically acceptable carriers suitable for use in the present invention include liquids,
semi-solid (e.g., gels) and solid materials (e.g., cell scaffolds and matrices, tubes sheets and other
such matcrials as known in the art and described in greater detail hercin). These semi-solid and
solid materials may be designed to resist degradation within the body (non-biodegradable) or
they may be designed to degrade within the body (biodegradable, bioerodable). A biodegradable
material may further be bioresorbable or bioabsorbable, i.e., it may be dissolved and absorbed
into bodily fluids (watcr-solublc implants arc onc cxamplc), or degraded and ultimatcly
eliminated from the body, either by conversion into other materials or breakdown and
elimination through natural pathways.

[0054] Several terms are used herein with respect to cell or tissue transplantation. The
terms autologous transfer, autologous transplantation, autograft and the like refer to
transplantation wherein the transplant donor is also the transplant recipient. The terms
allogeneic transfer, allogeneic transplantation, allograft and the like refer to transplantation
wherein the transplant donor is of the same species as the transplant recipient, but is not the same
individual. A cell transplant in which the donor’s cells and have been histocompatibility

matched with a recipient is sometimes referred to as a syngeneic transfer. The terms xenogeneic
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transfer, xenogeneic transplantation, xenograft and the like refer to transplantation wherein the
transplant donor is of a different species than the transplant recipient.

[0055] According to the methods described herein, a mammalian placenta and
umbilical cord are recovered upon or shortly after termination of either a full-term or pre-term
pregnancy, for example, after expulsion after birth. The postpartum tissue may be transported
from the birth site to a laboratory in a sterile container such as a flask, beaker, culture dish, or
bag. The container may have a solution or medium, including but not limited to a salt solution,
such as, for example, Dulbecco’s Modified Eagle’s Medium (DMEM, also referred to as
Dulbecco’s Minimal Essential Medium) or phosphate buffered saline (PBS), or any solution used
for transportation of organs used for transplantation, such as University of Wisconsin solution or
perfluorochemical solution. One or more antibiotic and/or antimycotic agents, such as but not
limited to penicillin, streptomycin, amphotericin B, gentamicin, and nystatin, may be added to
the medium or buffer. The postpartum tissue may be rinsed with an anticoagulant solution such
as heparin-containing solution. It is preferable to keep the tissue at about 4-10°C prior to
extraction of PPDCs. It is even more preferable that the tissue not be frozen prior to extraction
of PPDCs.

[0056] Isolation of PPDCs preferably occurs in an aseptic environment. The umbilical
cord may be separated from the placenta by means known in the art. Alternatively, the
umbilical cord and placenta are used without separation. Blood and debris are preferably
removed from the postpartum tissue prior to isolation of PPDCs. For example, the postpartum
tissuc may be washed with buffer solution, such as but not limited to phosphatc buffcred salinc.
The wash buffer also may comprise one or more antimycotic and/or antibiotic agents, such as but
not limited to penicillin, streptomycin, amphotericin B, gentamicin, and nystatin.

[0057] Postpartum tissue comprising a whole placenta or a fragment or section thereof
is disaggregated by mechanical force (mincing or shear forccs). In a presently preferred
embodiment, the isolation procedure also utilizes an enzymatic digestion process. Many
enzymes are known in the art to be useful for the isolation of individual cells from complex
tissue matrices to facilitate growth in culture. Ranging from weakly digestive (e.g.,
deoxyribonucleases and the neutral protease, dispase) to strongly digestive (e.g., papain and
trypsin), such enzymes are available commercially. A non-exhaustive list of enzymes
compatible herewith includes mucolytic enzyme activities, metalloproteases, neutral proteases,
serine proteases (such as trypsin, chymotrypsin, or clastase), and deoxyribonucleases. Presently
preferred are enzyme activities selected from metalloproteases, neutral proteases and mucolytic

activities. For example, collagenases are known to be useful for isolating various cells from
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tissues. Deoxyribonucleases can digest single-stranded DNA and can minimize cell-clumping
during isolation. Preferred methods involve enzymatic treatment with, for example, collagenase
and dispase, or collagenase, dispase, and hyaluronidase, and such methods are provided wherein
in certain preferred embodiments, a mixture of collagenase and the neutral protease dispase are
used in the dissociating step. More preferred are those methods which employ digestion in the
presence of at least one collagenase from Clostridium histolyticum, and either of the protease
activities, dispase and thermolysin. Still more preferred are methods employing digestion with
both collagenase and dispase enzyme activities. Also preferred are methods which include
digestion with a hyaluronidase activity in addition to collagenase and dispase activities. The
skilled artisan will appreciate that many such enzyme treatments are known in the art for
isolating cells from various tissue sources. For example, the LIBERASE Blendzyme (Roche)
series of enzyme combinations are suitable for use in the instant methods. Other sources of
enzymes are known, and the skilled artisan may also obtain such enzymes directly from their
natural sources. The skilled artisan is also well-equipped to assess new, or additional enzymes or
enzyme combinations for their utility in isolating the cells of the invention. Preferred enzyme
treatments are 0.5, 1, 1.5, or 2 hours long or longer. In other preferred embodiments, the tissue is
incubated at 37°C during the enzyme treatment of the dissociation step.

[0058] In some embodiments of the invention, postpartum tissue is separated into
sections comprising various aspects of the tissue, such as neonatal, neonatal/maternal, and
maternal aspects of the placenta, for instance. The separated sections then are dissociated by
mechanical and/or cnzymatic dissociation according to the methods described hercin. Colls of
neonatal or maternal lineage may be identified by any means known in the art, for example, by
karyotype analysis or in sifu hybridization for 2 'Y chromosome.

[0059] Isolated cells or postpartum tissue from which PPDCs grow out may be used to
initiatc, or sced, ccll culturcs. Isolated cells arc transferred to sterile tissuc culturc vesscls cither
uncoated or coated with extracellular matrix or ligands such as laminin, collagen (native,
denatured or crosslinked), gelatin, fibronectin, and other extracellular matrix proteins. PPDCs
are cultured in any culture medium capable of sustaining growth of the cells such as, but not
limited to, DMEM (high or low glucose), advanced DMEM, DMEM/MCDB 201, Eagle's basal
medium, Ham’s F10 medium (F10), Ham's F-12 medium (F12), Hayflick’s Medium, Iscove's
modified Dulbecco’s medium, Mesenchymal Stem Cell Growth Medium MSCGM),
DMEM/F12, RPMI 1640, and CELL-GRO-FREE. The culture medium may be supplemented
with one or more components including, for example, fetal bovine serum (FBS), preferably about

2-15% (v/v); equine serum (ES); human serum(HS); fetal calf serum; beta-mercaptoethanol
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(Table 2 s In experinental conditions 5-8 and 13- 16 proliferated well
up to 4 aﬁ@é&@@Paﬁter seedi ng, at which point they were cryopreserved. Al

cell's were b%hﬁq e B 4rB8Ecdbd HEStu@RlckR M. at a density to allow cell growth. Ina
preferred embodiment, the cells are cultured at about 0 to about 5 percent by volume CO; in air.
In some preferred embodiments, the cells are cultured at about 2 to about 25 percent O in air,
preferably about 5 to about 20 percent O in air. The cells preferably are cultured at about 25 to
about 40°C and more preferably are cultured at 37°C. The cells are preferably cultured in an
incubator. The medium in the culture vessel can be static or agitated, for example, using a
bioreactor. PPDCs preferably are grown under low oxidative stress (e.g., with addition of
glutathione, Vitamin C, Catalase, Vitamin E, N-Acetylcysteine). "Low oxidative stress", as used
herein, refers to conditions of no or minimal free radical damage to the cultured cells.

[0061] Methods for the selection of the most appropriate culture medium, medium
preparation, and cell culture techniques are well known in the art and are described in a variety
of sources, including Doyle et al., (eds.), 1995, CELL & TISSUE CULTURE: LABORATORY
PROCEDURES, John Wilcy & Sons, Chichcster; and Ho and Wang (cds.), 1991, ANIMAL CELL
BIOREACTORS, Butterworth-Heinemann, Boston, which are incorporated herein by reference.

[0062] After culturing the isolated cells or tissue fragments for a sufficient period of
time, PPDCs will have grown out, either as a result of migration from the postpartum tissue or
ccll division, or both. In somc cmbodiments of the invention, PPDCs arc passaged, or rcmoved
to a separate culture vessel containing fresh medium of the same or a different type as that used
initially, where the population of cells can be mitotically expanded. The cells of the invention
may be used at any point between passage 0 and senescence. The cells preferably are passaged
between about 3 and about 25 times, more preferably are passaged about 4 to about 12 times, and
preferably are passaged 10 or 11 times. Cloning and/or subcloning may be performed to confirm
that a clonal population of cells has been isolated.

[0063] In some aspects of the invention, the different cell types present in postpartum
tissue are fractionated into subpopulations from which the PPDCs can be isolated. This may be

accomplished using standard techniques for cell separation including, but not limited to,
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mg? erete Eh%}% e |a§gog%8§[el %%fﬁgdnglggﬁ{ontpﬁ%bet { §§ I(%%astdﬁ%osgf%e‘?egg’l #)tot B s gr own
under t hessigmagAceaseipn MnET(\T@BﬁAZ)ZS@)n deFipphtgorPPIIA 0G 9A(A1 brvaasalep@ttedslunes f or

diff t i S, Tqt al
Popul at Pésnc%‘*od&baﬁigéiﬁ‘%l%@e%%m TR R o PR FER RIS 4 o

E12 Fi br 3B d3psitaiyiuge 3¢ 2008 ondapsigupryh poeesion 86 REAS0E). 1@@@%@&“88@@% 80d 46
2. 49 E19derived from umbilicus tissue were deposited with the American Type Culture Collection on

June 10, 2004, and assigned ATCC Accession Numbers as follows: (1) strain designation UMB
022803 (P7) was assigned Accession No. PTA-6067; and (2) strain designation UMB 022803
(P17) was assigned Accession No. PTA-6068.

[0068] In various embodiments, the PPDCs possess one or more of the following
growth features (1) they require L-valine for growth in culture; (2) they are capable of growth in
atmospheres containing oxygen from about 5% to at least about 20% (3) they have the potential
for at least about 40 doublings in culture before reaching senescence; and (4) they attach and
expand on a coated or uncoated tissue culture vessel, wherein the coated tissue culture vessel
comprises a coating of gelatin, laminin, collagen, polyornithine, vitronectin or fibronectin.

[0069] In certain embodiments the PPDCs possess a normal karyotype, which is
maintained as the cells are passaged. Karyotyping is particularly useful for identifying and
distinguishing neonatal from maternal cells derived from placenta. Methods for karyotyping are
available and known to those of skill in the art.

[0070] In other embodiments, the PPDCs may be characterized by production of certain
proteins, including (1) production of at least one of tissue factor, vimentin, and alpha-smooth
musclc actin; and (2) production of at lcast onc of CD10, CD13, CD44, CD73, CD90, PDGFr-
alpha, PD-L2 and HLA-A,B,C cell surface markers, as detected by flow cytometry. In other
embodiments, the PPDCs may be characterized by lack of production of at least one of CD31,
CD34, CD45, CD80, CD86, CD117, CD141, CD178, B7-H2, HLA-G, and HLA-DR,DP,DQ cell
surface markers, as detected by flow cytometry. Particularly preferred arc cells that produce at
least two of tissue factor, vimentin, and alpha-smooth muscle actin. More preferred are those
cells producing all three of the proteins tissue factor, vimentin, and alpha-smooth muscle actin.

[0071] In other embodiments, the PPDCs may be characterized by gene expression,
which relative to a human cell that is a fibroblast, a mesenchymal stem cell, or an ileac crest
bone marrow cell, is increased for a gene encoding at least one of interleukin 8; reticulon 1;
chemokine (C-X-C motif) ligand 1 (melonoma growth stimulating activity, alpha); chemokine
(C-X-C motif) ligand 6 (granulocyte chemotactic protein 2); chemokine (C-X-C motif) ligand 3;
tumor necrosis factor, alpha-induced protein 3; C-type lectin superfamily member 2; Wilms

tumor 1; aldehyde dehydrogenase 1 family member A2; renin; oxidized low density lipoprotein
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[0166] Expansion potential of cell banks at |ow density. Unbilicus-derived,

pl acent a-derived and fi broblast cells expanded for greater than 10 passages
generating cCEPRIGHIERHYs -42 - WD 2007/ 070870PCT/ US2006/ ®EIN57006/p623571E11 cel | s
in 60 days (Table 2-2). After 60 days under these conditions the fibroblasts
becane senescent whereas the unbilicus-derived and pl acenta-derived cell

popul ations senesced after 80 days, conpleting >50 and > 40 popul ati on

Aoubl | n0SckQSPRGHNAlofon Bk R e S1OBH 1 pENAL RELET 5L O LRLSY [lerent. cel

popul ations using | ow density gro expaRsi on T r1om pass “®enescence
Cel | Typ.?@?@é@%gﬁééwwl%moa@mwamm snigdoosalierSakhe ﬁ(wmlchanl br obl ast
(P10) 80vk4&p687:d169ELL Unbilicus (P10) 80 d 53.6 1.25 E14 Placenta (P10) 60 d
32.96 6.09 12 Expansi on of PPDCs at | ow density frominitial

cel |l seeding. ["ﬁﬁicé“\@ %fg Zaenks thediesriaat §e qheragtyoizedshyl ashe pRjressivn,

gel at i n- sbahedativeco uhasah el maaisa&ibedblefst asife%enc%ﬂ\éﬁ; feRRLEnt balieRfcdshese cells
under these conditi The I'l's, expanded readily in a Io phase

ns e
or ot h. e FARE b BartRE AR ChRGns e ot G P SoSeTSaba e
pl acent aslpek Wéﬂatpeitéls 2pelregnokaed CaX-at m56X) Qgarl ﬂﬂé@éﬁﬁal%ll@@h@écﬂfﬂct@ﬁ@t ed flasks
in Gow i [ ser ved .in anS| otenti al
bet ween %ﬁ%‘iﬁkﬁﬂ?&va%lﬂ a&& %l%ﬁ%%ﬁ %ﬁ g Wdﬁ’g?e 1 ?f"% xPNLpwever |
cel | s app&desd t(‘?ein@émePTﬁﬁ%ﬂﬁ%mml@r masengbﬁnaﬁ hdmaﬂﬂixezdgfdvas kSesand nore

| ar ger cglebifRMeRRS ¥OSsiNeb&IRRSBENRI h‘aﬂ1 H%ICP@% ogh C@S I\Sys liip Tlphilg 168]

Expansi on of clonal neonatal or materna A cl onal
neonat al dishevrise atsnsipted @Ftvans b mernhogeneain 2HRKEZBARRIA2D mmlp,l sioidatta- der i ved

cel | s i snduadlad ; ieraRedinepRGans @iblﬁcﬁ te@); §:B BB (3&%%9 ectively,
of the pI lqp : igl)%lﬁlfout e)d ana g%rﬂggee ihd o o}rS it

c nt a.
gel ati n- cgha LE I8P ge lggeﬁoﬁ‘l&%‘&%’?ﬁﬁﬁ%’f“ﬂﬁ{eﬂ%‘?d %moaﬁacé?r?fwé@t%m I in 96- well
ggl ati ][1 cogttadalpha pesolldgea - éﬂﬂo@eptiglhild e&har&b@mﬂlﬂ%d lﬁmﬁagsv iy o%ﬂgzng)lS are
identifi eseede n- co ted plates in
G owt h ne Ottjﬁr%{lgaq%%heﬁ sgag‘z Coglae%?‘r ?p?)g?@a%é’@vf DeplHonpUeBKIS | asks at
5, 000 cehQIEfIQbﬁimorﬁl@dwmhaqs’emtllmuegm@bbtawomnagtm @sﬁﬁi’éi@&dﬁ(ﬁelh(l ensure that a
cl onal pgRUl For. subcl oni.ng ex I ments,
cells are tr@gqgﬂ%% gltg)g?&Ll ﬁr(')g{’s%gneglggﬂ bﬂg 15$(mcel sF’TWeVYtP% Igjlfﬂ%lr B“sit hat grow
vel | ar e3&kaffaed surienseDNA FLEBRER §s, memmmaeow4@wtmdrsc@w liké | ask.
Cell's argcipas %ﬁﬁ@ﬁuﬁtméng&ﬁ’atg/ﬁh!ﬂ? c&rﬁ‘lgcténCEQal] +u%’§ Ectw-ﬂ%ﬁ Hi s%b%%] a;ﬁ?ﬁt eristics

of a clone plotted to denonstrate ce expansi on. ng anal ysi s
can conf®f fm‘fﬂ‘i'é‘ Pﬁrtﬁﬁetrangcr@qoﬁ@rcoﬁe@wmrawﬂolwmmmmonf(TAZ) sine

oculis homcobox homolog 2 (Drosophila); KIAA1034 protcin; vesiclc-associated membranc
protein 5 (myobrevin); EGF-containing fibulin-like extracellular matrix protein 1; early growth
response 3; distal-less homeo box 5; hypothetical protein F1.J20373; aldo-keto reductase family
1, member C3 (3-alpha hydroxysteroid dehydrogenase, type II); biglycan; transcriptional co-
activator with PDZ-binding motif (TAZ); fibroncctin 1; procnkephalin; integrin, beta-like 1 (with
EGF-like repeat domains); Homo sapiens mRNA full length insert cDNA. clone EUROIMAGE
1968422; EphA3; KTAA0367 protein; natriuretic peptide receptor C/guanylate cyclase C
(atrionatriuretic peptide receptor C); hypothetical protein FLJ 14054; Homo sapiens mRNA;
cDNA DKFZp564B222 (from clone DKFZp564B222); BCL2/adenovirus E1B 19kDa
interacting protein 3-like; AE binding protein 1; and cytochrome ¢ oxidase subunit VITa
polypeptide 1 (muscle).

[0073] In other embodiments, the PPDCs may be characterized by secretion of at least
one of MCP-1, IL-6, IL-8, GCP-2, HGF, KGF, FGF, HB-EGF, BDNF, TPO, MIP] a, RANTES,

and TIMP1. In alternative embodiments, the PPDCs may be characterized by lack of secretion
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WO 2007/ 070870PCT/ US2006/ 062157 [ 0169] Expansion of cells in | ow oxygen
culture conditions. Cells expanded well under the reduced oxygen conditions,
however, culW92%4§7%8Hder | ow oxygen conditions did not &EPEREB2KAve a
significant effect on cell expansion of PPDCs under the conditions used.
[0170] Summary. Cell expansion conditions conprising grow ng isolated
post partumderived cells at densities of about 5000 ceI I s/cer in Gowh
Medi um ogr fedaat dd-oF aRiraskidr @b%ﬁb{,' S‘ ric
oxygen, are sufficient to generate arg ﬁikﬁ) 3Lebrg’s Cs Is at’ gg%cg Gi’yll.
Fur t her nBM¥At he dat a suggests that the ceI | s can be read| | y expanded usi ng
| ower densi t y[oom]t Uner&emél driRiasmérfs, Ghe e’EQQQm%ﬁLésﬁfvs %?}xorfé}ﬁ{a{%o%‘ mdgri ved

[

cell expan5| on |§Hé 0X n conditions also facilitates ce expansi on,

al t hough®§8'H REyt W\E,fv © %ﬁi‘ Hens BEncEpTesERp e b YA Peentiom| has yet been
obser vedchahereristics iMérB grdféiﬁﬁi&r@maﬁh &6l10 B8mprNind) HOVE, Hour PSRRI Indore &B{hé uring

post part&g%céernlb\{%d S%‘ﬁms unger st {;‘g at mpspheric conditions is preferred
for genefating I'ar Ga FEBF B EFreL&rs FRVRISIE e § RO St OF BOREHdRe | ons are
al tered, clpmqmamurﬁmd@qrvpnbfermldlprmmm aos€ adlls lcbipribisg alder soter ed. Thi s
strat egycﬂgpa)ételpl«gu&sed to enhance the proliferative and differentiative capacity
of these cell ul ations. Under the conditions utilized, while the expansion
potential of Wﬁéiaﬂé el preseredenibpdunent, the PPDUsiang dethed ﬁoﬁimﬁmhwlr‘mﬁlarl ved

cel | s expandsuueagiidl yflick
BEET ) Py v a]%j/rﬁe@ C())E@fogg :Rryg%%f)l§ of B8k %?1? Eleaﬁﬂ eQ%ag%ﬁ@%gtur n%la\%et ot

14: 37- 4513'0“3-,*)tlaL 19, dferpnfiats iptofiphp Pf:‘ﬁtl‘i’%ha m@bmasmgumg Liakne ﬂaagemh can

publ i catgrow 11?[&82%4%48‘&7&y§én, khBeorse Rt 1 Ghé 6thi mowﬁ?go&%&? ‘é EXAMPLE 3
Pl acen% a- Deri ved Sever al

Eval uati on Ior
cell cul ﬁ?ne’a]nga \Q{[C%? EQ%F?}E’E‘QES g tt“ﬁe‘?t?ac}élﬁi’rltlaf‘?e’fnﬁ"%‘e‘bﬁ’@ﬁPO'Cttqf‘fieOl”gr owt h of
pl acent aungented Gsbue elblhse vebk tigit covhprief a[abaarmgrd)&“geldt&[ il 8bllaged, N Nor mal (209

and | ow assessed .aft er eMTS colorlnetrlc
assay. V\I/(é)% ﬁ%ﬁg%"%‘ﬁl grbineCHs 108 g@ﬂ’ﬁf’ g‘éqt' Phagsrenth wusgle #1485 age 8
(P8) verRodusgedt @b1a, GDlﬁOQDﬂél CEﬂs\mu Gmogéhdue;kﬂressioatoea getie, GhoprBladdrdi um Wi t h
peni ci | lih/istda8 S changed as des | bed

bel ow ar;[d ce SE\%\lg{r%p]{igﬁcﬁu abt%é &Brn&g&rh%gﬁtap%e? T Wal &J° st ?%IW TERY ) - 44 -
WO 2007/ R58Aomdrr Usge@epmlwrlexlsagémnétet@ar;n 15% @@ze éroboddﬁex’ﬁaun& |vrrs was
added t CPEtIiitBs Mdt@f@ug@@buﬂﬁ@h-ﬁ THR ﬁﬁ)(ﬁ%%%g@ﬁx R g}algﬁagha {>e

Proliferat romega, Madi son, ours 3567 bance
measur edS§ 1“4‘@?)t ﬂ B%h@}tglg(%ﬁé%ﬁﬂ @%m‘B@\fPS@é%SG gy Wy&péﬂ%rﬁ@m)lent Tabise 3- 1.

Cul ture mmmm;@ubmw SisvReihyaoIup Bbh SlanfdsRd c%%@hsclaqe{ bﬂ&:ﬁ@éuﬁgal( Vo (v/v) DMVEM
| ow gl ucgse bco rClaniubmng anCﬁ\versel 10 DVEM hi | ucose G bco 2 10 RPM 1640

coimpositions fo

mmune response m atransplant recipient that is
histocompatibility-mismatched to the transplant donor, for example, wherein such compositions
comprise the cells having these characteristics and a pharmaceutically acceptable carrier, and can
be uscd in kits for making, using, and practicing such mcthods and pharmaccutical compositions
as described and exemplified herein. In addition, the PPDCs as described in this paragraph can
be used to generate conditioned cell culture media that can be used for making, using, and
practicing such methods and pharmaceutical compositions as described and exemplified herein.
[0076] Among cells that are presently preferred for use with the invention in several of
its aspects are postpartum cells having the characteristics described above and more particularly
those wherein the cells have normal karyotypes and maintain normal karyotypes with passaging,
and further wherein the cells express each of the markers CD10, CD13, CD44, CD73, CD90,
PDGFr-alpha, and HLA-A,B,C, wherein the cells produce the immunologically-detectable

proteins which correspond to the listed markers. Still more preferred are those cells which in
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Medi at ech, Inc. Herndon, VA 0,2 10 Cell gro-free (Serumfree, Protein-free
Medi atech, Inc. - Hamis F10 Medi atech, Inc. 0,2 10 MSCGMV ﬁconplete W th serun
Canbr ex, WalK@PYPTBY NMD 0, 2 10 Conpl et e-serum free WPATBERMOMOWMEY at ech,
Inc. - Gowh MediumNA - Hamls F12 Mediatech, Inc. 0, 2 10 iscove's

Medi atech, Inc_ 0,2 10 Basal Medium Eagle's Mediatech, Inc. DVEMF12 (1:1)
Mcdi atech, Inc. 0,2 10

addition to the foregoing do not produce proteins corresponding to any of the markers CD31,
CD34, CD45,CD117, CD141, or HLA-DR,DP,DQ, as detected by flow cytometry.

[0077] In another of its several aspects, the invention provides populations of cells
comprising the cells described above. Cell populations are useful in connection with the
methods of the invention, as well as in connection with making the pharmaceutical cell
compositions and cell lysates in larger amounts than isolated cells can provide.

[0078] Preferred populations comprise from about 1% postpartum-derived cells to
about 10% postpartum cells. More preferred populations comprise at least about 10%
postpartum-derived cells. More preferred populations comprise at least about 25% postpartum-
derived cells. Also, some preferred populations comprise about 50% postpartum-derived cells.
Such populations may be useful for coculture or other cultures wherein the cells are equally
populous and divide at the same rate, or where the population is adjusted to about 50% of each
culture after expansion of the cultures in coculture or separately. More preferred for some
applications are populations comprising at least about 65% postpartum-derived cells.
Populations that comprising at least 90% postpartum-derived cells are highly preferred for
certain aspects of the invention. More preferred populations comprise substantially only
postpartum-derived cells.

[0079] The populations may comprise a clonal cell line of postpartum-derived cells.
Such populations are particularly useful wherein a cell clone with highly desirable functionality
is isolated. Both neotal and maternal clones are useful and are provided herein. Methods of
isolating clonal ccll lincs from culturcd cclls arc known in the art.

[0080] In various embodiments, the methods of the invention may utilize cell lysates,
soluble cell fractions and membrane-enriched cell fractions prepared from the populations of the
postpartum cells. Such lysates and fractions have many utilities. Use of cell lysates, and more
particularly solublc ccll fractions, iz vivo allows the beneficial intraccllular milicu to be used in a
transplant recipient that is histocompatibility-mismatched to the transplant donor without
stimulating lymphocytes or generating other adverse immunological responses, without
facilitating rejection of the transplanted tissue, and without triggering rejection.

[0081] 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 another solution. For making lysates from cells directly in the

growth medium it is preferred that cells are grown in serum from the species in which the lysates
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Resul ts [0173] Standard curves for the MIS assay established a |inear
correl ation between an increase in absorbance and an increase in cell nunber.
The absor bar¥@2¥0 WY obt ai ned were converted into esti P&TER2WEP21Hunbers and
t he change (% relative to the initial seeding was cal cul at ed. [0174]
The Effect of Serum The addition of serumto nmedia at normal oxygen conditions
resulted in a reproduci bl e dose-dependent increase in absorbance and thus the
vi abl e celdio BHIRA! in sTHE ABIiLIAR Qlok R ERLELE. YRR ! sulted ina
dose- dependent decrease I n ab §brbaﬁ%gggaﬁk%ﬁ”)ﬁ%%%geﬁfws% °1cﬁ§V§%run1 cells
only gr efFSaiRsRded;ah pparentrrtions grerter thmRiBE origiel mopRiation dehsDvERvrefiEed.

2007/ 070870quwﬁ20@@14 @@aaégrepared frorl}l%]rzlﬁlln&@%fﬁsfq%&ampﬁ] q%%ge% mcﬁa HEEE, oXyIen
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MSCGM | A° Gelred<PRy Ergdr Yo‘fPr YreawRi e vitRfikratey Pélype@umﬁongoruenert medbest growt h
of the ceﬁﬂc&e&@ﬁﬂwﬁy @mﬁedyedmbm&&m&mlas&wmysé&gp{@ﬁ%mem DMaMis =5 0% PBS =

Ham s F1 64 0% PBS Summar
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| ow oxygehann@kw@mcalbretsqﬁugpmmmcmpopiuane Ntk igedttasy Selded inaso 0848, BRde 1 N

twelve b 0% in 5%.0 t spherl Cc oxygen.
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Post par t B BErPyRgoesiceldy fokeried }WTM%HM‘UQQ Of_)s}’mbmemfeand allogenk®¥@dpiehts has

been r epoithad aﬂ‘hﬁie 1ﬁﬁdinumg€daﬂéo%é2fu&ﬂ:epoﬂ/1%héﬂ%% 'd%ﬁhﬁ%{és %”th%lﬂﬁr éfl{@% |LVE| i “e”
roplast-I1kKe cells

i sof om ca ]Eé ectively inhibit the growh
in cultur eP”( ﬁ"gcp F% EH‘y sga@ﬁﬁr g Pl haye degn srownamdyr conditiopsdorgowg adi ous| y
known whetpaesion dstepamplsrondabivted cdighl Fve vdnds@h Ol BreNBE, Ly %Qﬁr&ia‘r’uuﬁﬁ

D-val i ne Pl.acent ved cell's

fi br obl a‘éftlgg‘%%%&qsca%g‘b"tvr%uﬁ%uh%éllf"‘cé" thL"g%fe ?qu?%w% a@tg%% ‘%ﬁg&féa exen asé 0103

cel | si cnillpgcalie have wility &ir edepTitae fysaek snd Glinhi ﬂgcuoﬁ@m ng, NY). After 24 hours
t he nmedi um MOME, sl dnS ol Bl €, s hezgl th phat e . buf fered

sal i ne (PBS\)Nat(%CJg%er qn&ﬁéjdb % %&%I‘nﬁ F Apalize ié\é “i%&&"iﬁ GRTPIS Y edi um was
r epl aced“SRRIIE aNA9giPRTE-derivt dellvbd mmhf(rlﬂb@neum hgeDt, Vatdrner Hisjoaed adengr der
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[0179] P\t‘@ﬂgﬁ%‘ E@ﬂ yetsy aswﬁ% P @@%ﬁmoa@f)g%@ anfiyegonftptt eshiasantigeflismseaded i n t he

D-val i neggents siniinmhgsuppelssivt 8t Shri@onRb@kiockEiAhLE, aﬂ!ﬂin'tlgﬁdgrﬁé | cﬁ%&gﬁgﬁlﬁc{hsa owt h
Medi um contaainin d| aI zed Seﬁrﬁé Fi br bI asts cel ogi cal ly,

i ncreasing | nheélc Sﬂéﬁ‘&f Tg’ﬁ’aﬂé’e NHCSB‘fadfiﬁémé‘éFhe? g?cédméﬁ’hf tigastiveial | y
det achedcorponzithe flask surface after 4 weeks. These

2007/ 070870P 2006/ 57 r.esul 1S i.ndi cate .t hat cont ai ni ng D-valine
is not sui tag@é&?o?&geﬁggél veﬁtlongr SRCH rr%’%F%Ye{atﬁﬂlﬂtgﬂﬁeflg‘:ﬂh&?ﬂl%a"tﬁéf erences
for ExarmPIQCMCSHWH@ﬁglpi&hmrbogcn@wﬁts 4@ai-dpoBiotik agdsﬂts, addtantiihfladina®y Sidnts0 LM

A iver SBayhgesi BM mi I 55-.64. E LE 5

COryonr eservation Ned rlnagggéd%&%ger# gg 3 ?{;/ee@ﬁ%gr peadministered Withjheeglls,

Cr yopr esBysuplbronia gpabingfionsigs twe gropere sehvepmiponndsforphate Maeenpluedticel | s wer e
eval uat &(ﬂ)oﬁ@f@@@a‘ﬁt SndVbdeAlske Rl & O!E%% t LS, grown in
G ow h I\/Ed : ‘%‘ . (;re?sat |sn coa?lenijm'lz'%gr | ask (%/\‘gelru:&%sﬁlel%?% %{ﬁ%ﬁ@e butgr

trypsini I?é T‘Pghapl HQ ferivetiyes ppg paalogsprrraheicabis oY PO TIRE-1 IGHHEL mmmcmn was

st opped dwywihdaktog HIEF)Madd dabﬂa&@fn&b@&%%hNﬁﬂéﬁﬂ‘ato?}hggeﬁ@|1111<§ud@%r11§:a%§8{ ri ]:LUQed at
In

150 x g,5; s enoved, . and the _ce pel | et” was resuspen
il ter %%ﬁow?%%{“ﬂﬁﬁe IADIbitgrs. GERpss cpfc“ gcaé’idIILSIM@HQQSOE?HHWSmT@I@PF& ers, was
r enoved Rendcaidd®iclinostionsiceridd] iahtpirsflatany-pé cbinﬁgm{dgl B 8ampld) @epdxakh e cel I

nunber vwgs,, ing a henocytoneter. e cell suspension was divided
into four egtuﬁéfi@%?p%u%ﬁs each containing 88 x 104 cells each. The cell

suspensi on was centrifuged and resuspended in 1 mlliliter of each nedia bel ow
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into Crynvials (Nalgene). 1.) Gowth Medium +10% (v/v) DWVSO (Hybrimax, Sigma,
St. Louis, I\/Dz) ) Cell Freezing nmediumw DMSO, w nethyl cellul ose, serumfree
(C6295, Si g0 2@078Wui s, MO 3.) Cell Freezing nedi um FEFHPYFRRIC2639,
Sigma, St. Louis, MO 4.) Cell Freezing Mediumw glycerol (C6039, Signa, St.
Louis, M) [0182] The cells wer e cool ed at approxi mately -1C/ mn
overnight in a -80C freezer using a "M Frosty" freezing contai ner according
to the manuf agdosser Othel BRht | s .of cells
were transfer Faed I|9nto |%t§%§§%sﬁe&@% g&ﬂ% aégggu’g‘ }'gfaiebNYgad%saf?rﬁﬂl‘”dﬁhy ina
37C wat ef ‘Waff“méle’aéqdi@ IieRdafaEeksmplel gntifhon Ry Sre@rownuddstpprmsard

cent ri f ugethnbefdiciulabiey 6@dnts, BbRIx ARG Vbﬁbb&ﬂf;&éé B Go- Q&ﬁ%ﬁﬁ&t@& Cells were
seeded ont Ob el.atjn-coat ed fl asks at 000 | s/cnR t et er mne whet her the
cel l's woltd™ E‘ttwé‘c er&?Y&af;“PB'iPF‘F‘étPéiFEVﬁé@UF préth i UDeRYPP TG GRCFIIS2066/ 062157

[0183] Themunostipmbssuit@ficbtivieyessf Iit b @@olifindn® cb&bﬁfaﬁ@npﬁl‘%%?& VeFbWRSASSESsed by
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YO( Unbi | i caVO@0020708% 46) 0! Placenta 2 20 52 46, X< UnbiPGrdRpO0GOGREST

[0087] Methods of the invention may also include the use of conditioned culture media
as provided herein. Such media have first been used to grow the cells or cultures of the
invention, which during growth secrete one or more useful products into the medium.
Conditioned medium from these novel cells are useful for many purposes, including for example,
supporting the growth of other mammalian cells in need of growth factors or trophic factors
secreted into the media by the cells and cultures of the invention, and promoting, for example,
angiogenesis. Methods of preparing and storing conditioned media are known in the art and
primarily involve removal of the cells, for example by centrifugation.

[0088] The invention provides in another of its aspects cell compositions for use in
transplantation, comprising a pharmaceutically-acceptable carrier and postpartum-derived cells
derived from mammalian postpartum tissue substantially free of blood. The cells are capable of
self-renewal and expansion in culture and have the potential to inhibit any immune response by
the grafted cells or tissue against the recipient and/or to inhibit any immune response by the
recipient against the transplanted tissue in order to inhibit rejection.

[0089] The postpartum-derived cells are capable of growth in an atmosphere containing
oxygen from about 5% to at least about 20%. The cells also require L-valine for growth, have
the potential for at least about 40 doublings in culture, attach and expand on a coated or uncoated
tissue culture vessel, wherein a coated tissue culture vessel is coated with gelatin, laminin, or
fibronectin; produce tissue factor, vimentin, and alpha-smooth muscle actin; produce each of
CD10, CD13, CD44, CD73, CD90, PDGFr-alpha, and HLA-A,B,C; and do not produce any of
CD31, CD34, CD45, CD117, CD141, or HLA-DR,DP,DQ, as dctccted by flow cytometry. In
preferred embodiments, the cells are derived from human tissue.

[0090] The cell compositions can be administered therapeutically to a transplant
recipient. The cell compositions can comprise cells or cell products that inhibit an adverse
immunc responsc in the transplant recipicnt that is histocompatibility-mismatched to the
transplant donor such as graft versus host disease and/or rejection of the transplanted cells or
tissue.

[0091] The cell compositions can be administered to the transplant recipient, for
example, by injection. In certain embodiments, the cell compositions are injected at or near the
situs of the transplant. In other embodiments, the injection may be onto the surface of the
transplanted tissue, into an adjacent area, or even to a more remote area. In preferred
embodiments, the cells can home to the area of the transplant. Particularly preferred are cells

that can be injected intravenously and locate appropriately to the desired site of action.
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52 46,)0K Placenta-N 0 20 52 46, X Placenta-V 0 20 52 46, Xi' Placenta-M 0 21
54 46, ML81/46, X13J Placenta-Nl 4 20 52 46)0K Placenta-N 9 %?00?/31621152,
X(15] / 46, X409 2408t a-N A 1 PCT/U

[0092] The cell compositions can also be provided in the form of a matrix-cell
complex. Matrices include biocompatible scaffolds, lattices, self-assembling structures and the
like, whether bioabsorbable or not, liquid, gel, or solid. Such matrices are known in the arts of
therapeutic cell treatment, surgical repair, tissue engineering, and wound healing. Preferably the
matrices are pretreated with the cells. More preferably the matrices are populated with cells in
close association to the matrix or its spaces. The cells can adhere to the matrix in some
embodiments; in others, the cells are entrapped or contained within the matrix spaces. Most
preferred are those matrix-cell complexes were the cells are growing in close association with the
matrix and when used therapeutically, the growth and survival of the transplanted tissue is
stimulated and supported, and proper angiogenesis is similarly stimulated or supported, and any
immune response by the transplant recipient against the transplanted tissue or by the grafted
tissue against the recipient is inhibited. The matrix-cell compositions can be introduced into a
patient’s body in any way known in the art, including but not limited to implantation, injection,
surgical attachment, transplantation with other tissue, injection, and the like. In some
embodiments, the matrices form in vivo, or even more preferably i situ, for example in situ
polymerizable gels can be used in accordance with the invention. Examples of such gels are
known in the art.

[0093] In some embodiments, the postpartum-derived cells, or co-cultures thereof, may
be seeded onto such three-dimensional matrices, such as scaffolds and implanted in vivo, where
the seeded cells may proliferate on or in the framework or help establish transplanted tissue and
inhibit a graft versus host responsc in vivo with or without coopcration of other cells.

[0094] Growth of PPDCs or co-cultures thereof on the three-dimensional framework
preferably results in the formation of a three-dimensional tissue, or foundation for such tissue,
which can be utilized iz vivo, for example, to inhibit any immune response by the grafted cells or
tissuc against the recipicnt, and/or to inhibit rejection of the grafted cclls or tissuc. In onc
embodiment, the three-dimensional scaffolds can be prepared as tubular structures, for example,
for use in transplants of blood vessels or ducts.

[0095] In accordance with one aspect of the invention, PPDCs or co-cultures thereof
are inoculated, or seeded on a three-dimensional framework or matrix, such as a scaffold, a foam
or hydrogel. The framework may be configured into various shapes such as generally flat,
generally cylindrical or tubular, or can be completely free-form as may be required or desired for
the corrective structure under consideration. In some embodiments, the PPDCs grow on the
three dimensional structure, while in other embodiments, the cells only survive, or even die,

however in doing so they inhibit any immune response by the grafted cells or tissue against the
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20 52 46, X( Placenta-N C3 1 20 64 46, X421/46, Xc18] Placenta-N C4 1 20 52 46,
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aspect; V- WVPRUWHM8Yi on; IV - maternal aspect; C cl ond@CT/US2006/062¢5{g0)]
Summary. Chronpsone anal ysis identified placenta- and unbilicus-derived _
cel | swhose karyotypes appeared normal as interpreted by a clinical cytogenetic
| aboratory. Karyotype analysis also identified cell lines free from nmaternal

col . PSR LA, B TRSSIR SPAB MBS R B Segfpati R e
2007/ 070 @POOETidIR210 0I5y GEUlFTzation, growth, and vitality of the transplanted cells or tissue.

[0096] The matrix can be designed such that the matrix structure supports the PPDCs or
co-cultures thereof without subsequent degradation or allows the transplant to vascularize and
support itself, at which point, the matrix is degraded. A review of matrix design is provided by
Hutmacher, J. Biomat. Sci. Polymer Edn., 12(1):107-124 (2001).

[0097] The matrices, scaffolds, foams and self-assembling systems contemplated for
use herein can be implanted in combination with any one or more cells, growth factors, drugs, or
other components, such as bioactive agents that promote healing, or in growth of tissue, or
stimulate vascularization or innervation thereof or otherwise enhance or improve the therapeutic
outcome or the practice of the invention, in addition to the cells of the invention.

[0098] The cells of the invention can be grown freely in culture or removed from the
culture and inoculated onto a three-dimensional framework. Tnoculation of the three-
dimensional framework with a concentration of cells, e.g., approximately 10° to 5 x 107 cells per
milliliter, preferably results in the establishment of the three-dimensional support in relatively
shorter periods of time. Moreover in some application it may be preferably to use a greater or
lesser number of cells depending on the result desired.

[0099] In some embodiments, it is useful to re-create in culture the cellular
microenvironment found iz vivo, such that the extent to which the cells are grown prior to
implantation in vivo or use in vitro may vary. PPDCs or co-cultures thereof may be inoculated
onto the framcwork before or after implantation. For inoculation of the cclls onto the framework
before implantation, the framework is preferably incubated in an appropriate growth medium.
During the incubation period, the inoculated cells will grow and envelop the framework and
may, for example, bridge or partially bridge any interstitial spaces therein.

[0100] Examplcs of matrices, for ecxample scaffolds which may be uscd for aspects of
the invention include mats (woven, knitted, and more preferably nonwoven) porous or
semiporous foams, self assembling peptides and the like. Nonwoven mats may, for example, be
formed using fibers comprised of natural or synthetic polymers. In a preferred embodiment,
absorbable copolymers of glycolic and lactic acids (PGA/PLA), sold under the tradename
VICRYL (Ethicon, Inc., Somerville, NJ) are used to form a mat. Foams, composed of, for
example, poly(epsilon-caprolactone)/poly(glycolic acid) (PCL/PGA) copolymer, formed by
processes such as freeze-drying, or lyophilization, as discussed in U.S. Patent No. 6,355,699, can
also serve as scaffolds. Gels also form suitable matrices, as used herein. Examples include ix

situ polymerizable gels, and hydrogels, for example composed of self-assembling peptides.
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[ 0190] Characterization of cell surface proteins or "markers" by flow
cytonetry can be used to determne a cell line's identity. The consistency of
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lines isolated fromthe placenta and unbilicus were characterized (by flow
cy-tometry) providing a profile for the identification of these ceI | Iines.
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[0103] In addition, the external surfaces of the three-dimensional framework may be
modified to improve the attachment or growth of cells and differentiation of tissue, such as by
plasma-coating the framcwork or addition of onc or morc protcins (e.g., collagens, clastic fibers,
reticular fibers), glycoproteins, glycosaminoglycans (e.g., heparin sulfate, chondroitin-4-sulfate,
chondroitin-6-sulfate, dermatan sulfate, keratin sulfate), a cellular matrix, and/or other materials
such as, but not limited to, gelatin, alginates, agar, agarose, and plant gums, among others.

[0104] In somc cmbodiments, the scaffold is compriscd of or is trcated with matcrials
that render it non-thrombogenic. These treatments and materials may also promote and sustain
endothelial growth, migration, and extracellular matrix deposition. Examples of these materials
and treatments include but are not limited to natural materials such as basement membrane
proteins such as laminin and Type IV collagen, synthetic materials such as ePTFE, and
segmented polyurethaneurea silicones, such as PURSPAN (The Polymer Technology Group,
Inc., Berkeley, CA). These materials can be further treated to render the scaffold non-
thrombogenic. Such treatments include anti-thrombotic agents such as heparin, and treatments

which alter the surface charge of the material such as plasma coating.
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Cntz Biotech). Fixed specinmens were trimed with a scal pel and placed within
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[0223] Fourteen different populations of cells were analyzed. The cells along
with passage information, culture substrate, and culture nmedia are listed in
Table 9-1. THBPYHIRT® Cel|s anal yzed by the microarray JCEAP200ER2LY| i nes are
listed by identification code along with passage at tinme of analysis, cel
growth substrate and growth medium Cell Popul ation Passage Substrate Medium
Umbi | i cus (022803) 2 Gelatin DVEM 15% FBS, 2-ME Unbilicus (042103) 3 CGelatin

%,P Pl acent a

(Daze03) T3 celar o ke SRl S A B L Bl et ronenr 1o

FBS, 2- NElepyeélcféqgral)(@ﬂ@@gﬁpr@ra@ﬂ?g@pﬁc stenosis, W1111ams—Beuren syndrome), Homo
sapiens mRNA, cDNA DKFZp586M2022 (from clone DKFZp586M2022), mesenchyme
homeobox 2 (growth arrest-specific homeobox), sine oculis homeobox homolog 1 (Drosophila),
crystallin, alpha B, dishevelled associated activator of morphogenesis 2, DKFZP586B2420
protein, similar to neuralin 1, tetranectin (plasminogen binding protein), src homology three
(SH3) and cysteine rich domain, B-cell translocation gene 1, anti-proliferative, cholesterol 25-
hydroxylase, runt-related transcription factor 3, hypothetical protein FLJ23 191, interleukin 11
receptor alpha, procollagen C-endopeptidase enhancer, frizzled homolog 7 (Drosophila),
hypothetical gene BC008967, collagen, type VIII alpha 1, tenascin C (hexabrachion), iroquois
homeobox protein 5, hephaestin, integrin, beta 8, synaptic vesicle glycoprotein 2, Homo sapiens
cDNA FLJ12280 fis, clone MAMMA1001744, cytokine receptor-like factor 1, potassium
intermediate/small conductance calcium-activated channel, subfamily N, member 4, integrin,
alpha 7, DKFZP586L151 protein, transcriptional co-activator with PDZ-binding motif (TAZ),
sine oculis homeobox homolog 2 (Drosophila), KIAA1034 protein, early growth response 3,
distal-less homeobox 5, hypothetical protein FLJ20373, aldo-keto reductase family 1, member
C3 (3-alpha hydroxysteroid dehydrogenase, type 1), biglycan; fibronectin 1, proenkephalin,
integrin, beta-like 1 (with EGF-like repeat domains), Homo sapiens mRINA full length insert
cDNA clone EUROIMAGE 1968422, EphA3; KIAA0367 protein, natriuretic peptide receptor
C/guanylate cyclase C (atrionatriuretic peptide receptor C), hypothetical protein FL.J14054,
Homo sapiens mRNA, cDNA DKFZp564B222 (from clonc DKFZp5 64B222), vesicle-associated
membrane protein 5 (myobrevin), EGF-containing fibulin-like extracellular matrix protein 1,
BCL2/adenovirus E1B 19kDa interacting protein 3-like, AE binding protein 1, cytochrome c
oxidase subunit VIIa polypeptide 1 (muscle), neuroblastoma, suppression of tumorigenicity 1,
insulin-likc growth factor binding protcin 2, 36kDa.

[0117] Preferred cell compositions also comprise cells which secrete at least one of
MCP-1, IL-6, IL-8, GCP-2, HGF, KGF, FGF, HB-EGF, BDNF, TPO, MIP1a, RANTES, and
TIMP1, and do not secrete at least one of TGF-beta2, AN G2, PDGFbb, MIP1b, 1309, MDC, and
VEGTF, as detected by ELISA.

[0118] TIn yet another of its aspects, the invention provides methods for inhibiting an
adverse immune response in a transplant recipient that is histocompatibility-mismatched to the
transplant donor, comprising administering a postpartum-derived cell composition to the

transplant recipient in an amount effective for inhibiting the adverse immune response.
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DMEM  15% PBS, 2-ME | CBM (070203) (5% 02) 3 Plastic MEM 10% PBS | CBM (062703)
(std. 02) 5 Plastic MEM 10% PBS | CBM (062703) (5% 02) 5 Plastic MEM 10% PBS
hMSC (Lot 2PYBSHyOWEM asti c MBCGM hMBSC (Lot 2E1650 3 Pl FET(S2MBERI'hVSC ( Lot
2F 1657) 3 Plastic MSCGM hFi brobl ast (9E0844) 9 Pl astic DVEM F12, 10% PBS

[0119] In some embodiments, the adverse immune response is an adaptive immune
response. In a detailed embodiment, the adverse immune response is an immune response by the
grafted tissue against the transplant patient and may result in graft versus host disease. In
another detailed embodiment, the adverse immune response is rejection of the transplanted
tissue. In some embodiments, the methods are effective to inhibit both graft versus host disease
and rejection of the transplanted tissue. In all such embodiments, it is preferable that the
postpartum derived cells that comprise the composition are umbilicus-derived cells, placenta-
derived cells, or a combination of umbilicus- and placenta-derived cells.

[0120] The postpartum derived cell compositions can provide support for growth,
stimulation, or vitality of the transplanted tissue. The postpartum derived cells can be
coadministered with cell parts, cell lysates, or with other allogeneic, syngeneic or autologous
cells, although successful inhibition of an adverse immune response could comprise
administering PPDCs to the transplant patient in the absence of other cells, cell parts, or cell
lysates. The cells need not integrate into the transplanted tissue, although it is preferred that the
PPDCs at least partially integrate, multiply, or survive in the patient. In other preferred
embodiments, the patient experiences additional benefits from the administration of the PPDCs,
for example, the ability of the PPDCs to support the growth of other cells, including stem cells or
progenitor cells present in or around the transplanted tissue, growth or vascularization of the
transplanted tissue, and the production of beneficial cellular factors, chemokines, cytokines and
the like. In some embodiments, the transplant recipient benefits from the therapeutic treatment
with the PPDCs, but thc PPDCs do not survive for a prolonged period in the paticnt. In onc
embodiment, the cells gradually decline in number, viability or biochemical activity, in other
embodiments, the decline in cells may be preceded by a period of activity, for example growth,
division, or biochemical activity. In other embodiments, senescent, nonviable or even dead cells
arc ablc to havc a beneficial cffcct.

[0121] The methods may further comprise administering one or more agents in addition
to the cell composition. Such agents can be administered before, after, or at the same time the
cell composition is administered. Non-limiting examples of suitable agents include
antithrombogenic agents, anti-inflammatory agents, immunosuppressive agents,
immunomodulatory agents, and antiapoptotic agents or other agents suitable in the art. The
choice of appropriate agent is within the skill of the art, and may vary depending on the physical
characteristics or overall health or wellness of the transplant recipient.

[0122] The administering of PPDCs is preferably carried out in vivo by transplanting,

implanting, injecting, fusing, delivering via catheter, delivering via device implanted in the
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hFi brobl ast (CCD39SK) 4 Pl astic DVEM F12, 10% PBS [ 0224] The data were
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di fferentialV92€%8t%8%sed in the cells. This analysis al PFSWSPYFIRYel ati ve
conparison for the simlarities between the popul ations. Table 9-2 shows the
Eucl i dean di stances that were cal cul ated for the conparison of the cell pairs.
The Euclidean di stances were based on the corrpari son of the cells based on the

200, ganetakdpbe Wl b &hRIY 8l oho SXRLRIIEMTRNG, LAE. SELL XPES i THE

Eucl i dean di st‘?nce IS inversely proportiona ar’i

expr essi AxcdbifegBhes (i.e., the greater the di stance the less
sinmlarity eX[(Equ]) InT@hie%n@malmeﬁwaf&@ {8 PeridlyS héﬂfaﬁi rtﬁoeg egs Bﬁggﬁﬁ én ERlfribes

Pl | | 25.52 | CBMf i
I%M P :\/Erc% t PSFR a%%ﬁ? ge%‘?egb 14Euclgr1°6%fP%%4 edingents; thel ceBopmnefitidrcesimptisesl 5
Fi br obl astbs’tanﬂmllm ady pébipaﬁﬁml\ﬁﬁv&i 6&122 Ir_fit_mgxl?e &éfgn%ﬁﬁ&?ﬁ%@ %ﬂ@dﬁ gé&‘?’%@@ﬁ/ 062157
apl es -

- CBM: t a4 an
Q/E rc):r grsﬁsJ : %drfﬁ@fs ﬁg’é‘ﬁcg?t’fl?% rdgbgg(%%{gmﬁy ?%%%eﬁf‘ﬁbd’é’w]f}té‘ﬂ‘ ?:féﬂof’tg“mﬂla%"@g sils. i ncreased
i n unbi | i cus-@a24lvedise &dngeq fﬁaiobcﬁ'dﬂloé)mthahdplfeﬁiﬂﬁ@é’ntidﬁ abgﬁhbﬂhb@d&r and' f
pl acent am@gitineed ag@éﬁsélrﬁllﬁ@ in a A% Ciar*tlflerg? eqtt}%a s q%?cl:(’)l’ Obg‘wip; |D" refers

3
to the manufacturer's |dent|1??pc3%e> 10n CcoO
ol i gonucM&Btatdhed by thp Eensplmhdengr, O’Vheaelparetm@bnbcmor@rises aimitiserigiothe phticdha

hat
hybri di Zeonkstiide cBapBEng € e kiERky i ai 5o 2 “dé' ng 213 U nce t
c)a/m be f@unlg)sv&tﬁl B?hIéQNCBl ( GenBank tabas patt&gt nv T ed ‘accessi on

nunber ( COT TR 0%@8%%‘1%@?215 a Sqiab]leée@ﬁsc‘ﬂ@@qegatsﬁﬁwn to have
speci fi Cpxistp}trtumsdeelﬁs@Gblﬁmraﬁ%strﬂﬂllhlﬁr fRRIxRIrPERPrANABL N deike I TS 289 GOoMPared to

ot her CeJ mune resspo%ssescaax %e graft versus host disease or rejection of the transplanted tissue. Tn these
embodiments the postpartum derived cells that are used to make the compositions can be
umbilicus-derived cells, placenta-derived cells or a combination of both. In addition to the
composition, additional cell types or additional agents such as antithrombogenic agents, anti-
inflammatory agents, immunosuppressive agents, immunomodulatory agents, antiapoptotic
agents can be administered to the transplant recipient.

[0125] Also provided herein are methods for inhibiting an adverse immune response in
a transplant recipient that is histocompatibility-mismatched to the transplant donor, comprising
administering a postpartum-derived cell composition to the paticnt in an amount cffcctive for
inhibiting the adverse immune response, wherein the postpartum-derived cell composition is
administered as a matrix-cell complex. In certain embodiments, the matrix is a scaffold,
preferably bioabsorbable, comprising at least the postpartum-derived cells.

[0126] Kits for practicing thc mcthods of the invention arc also provided. Where used
to inhibit an adverse immune response in a transplant recipient that is histocompatibility-
mismatched to the transplant donor, the kits include a PPDC composition, with or without a
matrix, and with or without a co-culture present. The kits also optionally include a means of
administering the cells, for example by injection, and a pharmaceutically-acceptable carrier for
the cells, if required. The kits include instructions for use of the cells.

[0127] The invention also provides for banking of tissues, cells, populations and cell
compositions of the invention. As discussed above, the PPDCs are readily cryopreserved. The
invention therefore provides methods of cryopreserving the cells in a bank, wherein the cells are

stored frozen and associated with a complete characterization of the cells based o
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Genes Increased in Placenta-Derived Cells Probe Set 1D Gelrjlehl\lgmet NCBI o
Accession Number 209732 _at C-type (cal ci um dependent, carbohydrate-recognition
domai n) | ectWA20EPE: ani | y menber 2 (activation-i nduced(TAREPOB#I7206067_s_at
Wlms tunmor 1 NM_ 024426 207016_s_at al dehyde dehydrogenase 1 famly, member
A2 A6015228 206367_at Rennin NM 000537 210004_at oxidized | ow density

| i poprotein (lectin-like) receptor 1 AF035776 214993 at Hotno sapi ens, clone

| MACE: 41 (88dolo 10@@&116&'11';111 Qﬁ% %Zg gﬁjﬁg%l%%ﬁ Eligce s%lo oiz<elnncaa151%e uéedz eta

NM 002744 209780_at ot heti ca F
therapeutically for 010 gous, syngenew, or allogeneic transplants, depending on the
requirements of the procedure and the needs of the patient. Preferably, the information on each
cryopreserved sample is stored in a computer which is searchable based on the requirements of
the surgeon, procedure and patient with suitable matches being made based on the
characterization of the cells or populations. Preferably, the cells of the invention are grown and
expanded to the desired quantity of cells and cell compositions are prepared either separately or
as co-cultures, in the presence or absence of a matrix or support. While for some applications it
may be preferable to use cells freshly prepared, the remainder can be cryopreserved and banked
by freezing the cells and entering the information in the computer to associate the computer entry
with the samples. Even where it is not necessary to match a transplant source or donor with a
recipient of such cells for immunological purposes, the bank system makes it easy to match, for
example, desirable biochemical or genetic properties of the banked cells to the therapeutic needs.
Upon matching of the desired properties with a particle banked sample, the sample is retrieved
and readied for therapeutic use. Cell lysates prepared as described herein may also be
cryopreserved and banked in accordance with the present invention.

[0128] In another aspect of the invention, kits for isolation, growth and maintenance,
and use of PPDCs are provided. The cells, cell lysates, soluble cell fractions, membrane
fractions and matrices can conveniently be employed as parts of kits, for example, for a kit for
culture or implantation. The invention provides a kit including the postpartum-derived cells and
additional components, including instructions for isolation, growth or maintcnance, or usc of the
cells or cell fractions, together with for example, matrix (e.g., a scaffold) material, hydrating
agents (e.g., physiologically-compatible saline solutions, prepared cell culture media), cell
culture substrates (e.g., culture dishes, plates, vials, erc.), cell culture media (whether in liquid or
dchydrated form), antibiotic compounds, hormoncs, and the like. Kits for growth can for
example include all of the components of the Growth Medium as used herein, including serum,
for example fetal bovine serum. While the kit can include any such components, preferably it
includes all ingredients necessary for its intended use. If desired, the kit also can include cells
(typically cryopreserved), which can be seeded into the lattice as described herein. Kits for
isolation will contain everything required to practice the isolation methods as provided herein,
except for the umbilicus tissue which should be obtained fresh or frozen from a tissue bank at the
time of'isolation. The surgical equipment for dissociating the tissue, preferred enzymes, or
choices of enzymes in stable form are provided, as are the buffers and medium, cell strainers and

the like, as required or preferred for the method as disclosed above. Detailed instructions with
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AL136883 204135 at downregul ated in ovarian cancer 1 NM_ 014890 213542 _at Hono
sapi ens mMRNA; cDNA DKFZp547K1113 (from clone DKFZp547K1113) Al 246730 Tabl e
9-4. Genes SHBAMPYSHave specifically increased expressiP6A/USHOp/HR1S7

unbi l'i cus-derived cells as conpared to other cell |lines assayed Genes
Increased in Urbilicus-Derived Cells Probe Set |1 D Gene Nane NCBI Accession
Number WD 2007/ 070870PCT/ US2006/ 062157 202859 x_at int erI eukin 8 NM 000584

O s Bl el ‘ﬁfs %ﬂ%&%ﬁﬂe A SRl Shisgulon . g ??3% 0_at
001511 prov1ded Control ce Is can be included for comparison of the cells 1solated to, for example the
UDC cultures deposited with the ATCC.

[0129] Kits for utilizing the PPDCs preferably contain populations of the cells, or
compositions comprising the cells, components and products, or fractions or conditioned media
derived from the cells as described above. In some embodiments, the kits may include one or
more cell populations, including at least PDCs and/or UDCs and a pharmaceutically acceptable
carrier (liquid, semi-solid or solid). The populations in some embodiments are homogenous or
even clonal cell lines of UDCs or PDCs. In other embodiments, the kits include other cell lines
for use in coculture. Kits preferably include additional bioactive agents as desired for example
anti-thrombogenic agents, anti-inflammatory agents, anti-apoptotic agents, and
immunosuppressive or immunomodulatory compounds. The kits also optionally 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 use,
may include full-procedure supplies including tissue scaffolds, surgical sutures, and the like,
where the cells are to 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) UDCs or fractions,
components or products of UDCs, (2) reagents for practicing the i vitro method, (3) other cells
or cell populations, as appropriate, for example for cocultures and (4) instructions for conducting
the in vitro method. Kits for the preparation of cell-derived components can include both the
componcnts required for growth of the cclls and the components required for preparing the cell
fraction of interest, along with instructions for obtaining the desired fraction from the cells. Kits
for production of and collection of conditioned media are also provided herein and include cells,
medium, collection vessels, instructions, standards for assaying the secreted molecules of interest
and the like.

[0130] The following examples describe several aspects of embodiments of the
invention in greater detail. These examples are provided to further illustrate, not to limit, aspects

of the invention described herein.

EXAMPLE 1
Derivation of Cells from Postpartum Tissue

[0131] This example describes the preparation of postpartum-derived cells from

placental and umbilical cord tissues. Postpartum umbilical cords and placentae were obtained
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206336_at chenokine (C-X-C notif) ligand 6 (granul ocyte chenotactic protein 2)
N81002993 207850 at éhennklne (CQX-C nmotif) ligand 3 NM 002090 203485_at
reticul on 1 WRPWIINEY 202644_s_at tunor necrosis factor PRAYSHAYPGTced protein
3 NM 006290 Table 9-5. Genes shown to have decreased expression in
unbi | i cus- and pl acenta-derived cells as conpared to other cell |ines assayed
Genes Decreased in Unbilicus- and Placenta-Derived Cells Probe Set |1 D Gene

AF022654. 1
name NCl glorAGRR 8L o MRS o 12%1@ gg staLyre hO 2
205824 at%%eat shock 27kDa pro %ﬁiﬁﬁﬁﬁml 1@%“Tﬂ§ %éﬁ%??ﬁe (CX-C
mot i f) | AERIO 1%@%?98@%131&6@##1 tigwiei @ﬁfexfea@n@hodﬁ)of@@gweﬁmn were tested for their
ability to yield cells with: 1) the potential to differentiate into cells with different phenotypes, a
characteristic common to stem cells, or 2) the potential to provide trophic factors useful for other

cells and tissues.

Methods & Materials

[0132] Umbilical cell isolation. Umbilical cords were obtained from National Disease
Research Interchange (NDRI, Philadelphia, PA). The tissues were obtained following normal
deliveries. The cell isolation protocol was performed aseptically in a laminar flow hood. To
remove blood and debris, the cord was washed in phosphate buffered saline (PBS; Invitrogen,
Carlsbad, CA) in the presence of antimycotic and antibiotic (100 units/milliliter penicillin, 100
micrograms/milliliter streptomycin, 0.25 micrograms/milliliter amphotericin B). The tissues
were then mechanically dissociated in 150 cm? tissue culture plates in the presence of 50
milliliters of medium (DMEM-Low glucose or DMEM-High glucose; Invitrogen), until the
tissue was minced into a fine pulp. The chopped tissues were transferred to 50 milliliter conical
tubes (approximately 5 grams of tissue per tube). The tissue was then digested in either DMEM-
Low glucose medium or DMEM-High glucose medium, each containing antimycotic and
antibiotic as described above. In some experiments, an enzyme mixture of collagenase and
dispase was used (“C:D;” collagenase (Sigma, St Louis, MO), 500 Units/milliliter; and dispase
(Invitrogen), 50 Units/milliliter in DMEM:-Low glucose medium). In other experiments a
mixturc of collagenasc, dispasc and hyaluronidasc (“C:D:H”) was uscd (collagenasc, 500
Units/milliliter; dispase, 50 Units/milliliter; and hyaluronidase (Sigma), 5 Units/milliliter, in
DMEM:-Low glucose). The conical tubes containing the tissue, medium and digestion enzymes
were incubated at 37°C in an orbital shaker (Environ, Brooklyn, NY) at 225 rpm for 2 hrs.

[0133] After digestion, the tissues were centrifuged at 150 x g for 5 minutes, the
supernatant was aspirated. The pellet was resuspended in 20 milliliters of Growth Medium
(DMEM:Low glucose (Invitrogen), 15 percent (v/v) fetal bovine serum (FBS; defined bovine
serum; Lot#AND18475; Hyclone, Logan, UT), 0.001% (v/v) 2-mercaptoethanol (Sigma), 1
milliliter per 100 milliliters of antibiotic/antimycotic as described above. The cell suspension
was filtered through a 70-micrometer nylon cell strainer (BD Biosciences). An additional 5
milliliters rinse comprising Growth Medium was passed through the strainer. The cell
suspension was then passed through a 40-micrometer nylon cell strainer (BD Biosciences) and

chased with a rinse of an additional 5 milliliters of Growth Medium.
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and centrifuged at 150 x g for 5 minutes. The supernatant was aspirated and the cells were
resuspended in 50 milliliters of fresh Growth Medium. This process was repeated twice more.

[0135] Upon the final centrifugation supernatant was aspirated and the cell pellet was
resuspended in 5 milliliters of fresh Growth Medium. The number of viable cells was determined
using Trypan Blue staining. Cells were then cultured under standard conditions.

[0136] The cells isolated from umbilical cords were seeded at 5,000 cells/cm? onto
gelatin-coated T-75 cm? flasks (Corning Inc., Corning, NY) in Growth Medium with
antibiotics/antimycotics as described above. After 2 days (in various experiments, cells were
incubated from 2-4 days), spent medium was aspirated from the flasks. Cells were washed with
PBS three times to remove debris and blood-derived cells. Cells were then replenished with
Growth Medium and allowed to grow to confluence (about 10 days from passage 0) to passage 1.
On subsequent passages (from passage 1 to 2 and so on), cells reached sub-confluence (75-85
percent confluence) in 4-5 days. For these subsequent passages, cells were seeded at 5000
cells/cm”. Cells were grown in a humidified incubator with 5 percent carbon dioxide and
atmospheric oxygen, at 37°C.

[0137] Placental Cell Isolation. Placental tissue was obtained from NDRI
(Philadelphia, PA). The tissues were from a pregnancy and were obtained at the time of a
normal surgical delivery. Placental cells were isolated as described for umbilical cell isolation.

[0138] The following example applies to the isolation of separate populations of
matcrnal-derived and nconatal-derived cells from placental tissuc.

[0139] The cell isolation protocol was performed aseptically in a laminar flow hood.
The placental tissue was washed in phosphate buffered saline (PBS; Invitrogen, Carlsbad, CA) in
the presence of antimycotic and antibiotic (as described above) to remove blood and debris. The
placental tissuc was then dissccted into three scctions: top-linc (nconatal side or aspect), mid-line
(mixed cell isolation neonatal and maternal) and bottom line (maternal side or aspect).

[0140] The separated sections were individually washed several times in PBS with
antibiotic/antimycotic to further remove blood and debris. Each section was then mechanically
dissociated in 150 cm? tissue culture plates in the presence of 50 milliliters of DMEM/Low
glucose, to a fine pulp. The pulp was transferred to 50 milliliter conical tubes. Each tube
contained approximately 5 grams of tissue. The tissue was digested in either DMEM-Low
glucose or DMEM-High glucose medium containing antimycotic and antibiotic (100 U/milliliter
penicillin, 100 micrograms/milliliter streptomycin, 0.25 micro grams/milliliter amphotericin B)

and digestion enzymes. In some experiments an enzyme mixture of collagenase and dispase
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a mixture of collagenase, dispase and hyaluronidase (C:D:H) was used (collagenase, 500
Units/milliliter; dispase, 50 Units/milliliter; and hyaluronidase (Sigma), 5 Units/milliliter in
DMEM-Low glucose). The conical tubes containing the tissue, medium, and digestion enzymes
were incubated for 2 h at 37°C in an orbital shaker (Environ, Brooklyn, NY) at 225 rpm.

[0141] After digestion, the tissues were centrifuged at 150 x g for 5 minutes, the
resultant supernatant was aspirated off. The pellet was resuspended in 20 milliliters of Growth
Medium with penicillin/streptomycin/amphotericin B. The cell suspension was filtered through
a 70 micometer nylon cell strainer (BD Biosciences), chased by a rinse with an additional 5
milliliters of Growth Medium. The total cell suspension was passed through a 40 micometer
nylon cell strainer (BD Biosciences) followed with an additional 5 milliliters of Growth Medium
as a rinse.

[0142] The filtrate was resuspended in Growth Medium (total volume 50 milliliters)
and centrifuged at 150 x g for 5 minutes. The supernatant was aspirated and the cell pellet was
resuspended in 50 milliliters of fresh Growth Medium. This process was repeated twice more.
After the final centrifugation, supernatant was aspirated and the cell pellet was resuspended in 5
milliliters of fresh Growth Medium. A cell count was determined using the Trypan Blue
Exclusion test. Cells were then cultured at standard conditions.

[0143] LIBERASE Cell Isolation. Cells were isolated from umbilicus tissues in
DMEM-Low glucosc medium with LIBERASE (Bochringer Mannhcim Corp., Indianapolis, IN)
(2.5 milligrams per milliliter, Blendzyme 3; Roche Applied Sciences, Indianapolis, IN) and
hyaluronidase (5 Units/milliliter, Sigma). Digestion of the tissue and isolation of the cells was as
described for other protease digestions above, using the LIBERASE/hyaluronidase mixture in
place of the C:D or C:D:H cnzymc mixturc. Tissuc digestion with LIBERASE resulted in the
isolation of cell populations from postpartum tissues that expanded readily.

[0144] Cell isolation using other enzyme combinations. Procedures were compared
for isolating cells from the umbilical cord using differing enzyme combinations. Enzymes
compared for digestion included: i) collagenase; ii) dispase; iii) hyaluronidase; iv)
collagenase:dispase mixture (C;D); v) collagenase:hyaluronidase mixture (C:H); vi)
dispase:hyaluronidase mixture (D:H); and vii) collagenase:dispase:hyaluronidase mixture
(C:D:H). Differences in cell isolation utilizing these different enzyme digestion conditions were
observed (Table 1-1).
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combinations
Enzyme Digest Cells Isolated Cell Expansion
Collagenase X X
Dispase +(>10h) +
Hyaluronidase X X
Collagenase:Dispase ++(<3h) ++
Collagenase:Hyaluronidase ++ (<3 h) +
Dispase:Hyaluronidase +(>10 h) +
Collagenase:Dispase:Hyaluronidase +++ (<3 h) ++H+

Key: += good, ++ = very good, +++ = excellent, X = no success under conditions tested

[0145] Isolation of cells from residual blood in the cords. Other attempts were made
to isolate pools of cells from umbilical cord by different approaches. In one instance umbilical
cord was sliced and washed with Growth Medium to dislodge the blood clots and gelatinous
material. The mixture of blood, gelatinous material and Growth Medium was collected and
centrifuged at 150 x g. The pellet was resuspended and seeded onto gelatin-coated flasks in
Growth Medium. From these experiments a cell population was isolated that readily expanded.

[0146] Isolation of cells from cord blood. Cells have also been isolated from cord
blood samples attained from NDRI. The isolation protocol used here was that of International
Patent Application US0229971 by Ho et al (Ho, T. W. et al., WO2003025149 A2). Samples (50
milliliter and 10.5 milliliters, respectively) of umbilical cord blood (NDRI, Philadelphia PA)
were mixed with lysis buffer (filter-sterilized 155 mM ammonium chloride, 10 millimolar
potassium bicarbonate, 0.1 millimolar EDTA buffered to pH 7.2 (all components from Sigma, St.
Louis, MO)). Cells were lysed at a ratio of 1:20 cord blood to lysis buffer. The resulting cell
suspension was vortexed for 5 seconds, and incubated for 2 minutes at ambient temperature. The
lysate was centrifuged (10 minutes at 200 x g). The cell pellet was resuspended in complete
minimal essential medium (Gibco, Catlsbad CA) containing 10 percent fetal bovine serum
(Hyclone, Logan UT), 4 millimolar glutaminc (Mcdiatcch Herndon, VA ), 100 Units penicillin
per 100 milliliters and 100 micrograms streptomycin per 100 milliliters (Gibco, Carlsbad, CA).
The resuspended cells were centrifuged (10 minutes at 200 x g), the supernatant was aspirated,
and the cell pellet was washed in complete medium. Cells were seeded directly into either T75
flasks (Corning, NY), T75 laminin-coated flasks, or T175 fibronectin-coated flasks (both Becton
Dickinson, Bedford, MA).
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conditions. To determine whether cell populations could be isolated under different conditions
and expanded under a variety of conditions immediately after isolation, cells were digested in
Growth Medium with or without 0.001 percent (v/v) 2-mercaptoethanol (Sigma, St. Louis, MO),
using the enzyme combination of C:D:H, according to the procedures provided above.
Placental-derived cells so isolated were seeded under a variety of conditions. All cells were

grown in the presence of penicillin/streptomycin. (Table 1-2).

Table 1-2: Isolation and culture expansion of postpartum cells under varying conditions:

Condition | Medium | 15% FBS | BME Gelatin 20% 02 Growth Factors

1 DMEM-Lg Y Y Y Y N

2 DMEM-Lg Y Y Y N (5%) N

3 DMEM-Lg Y Y N Y N

4 DMEM-Lg Y Y N N (5%) N

5 DMEM-Lg N (2%) Y N (Laminin) Y EGF/FGF (20 ng/mL)
6 DMEM-Lg N (2%) Y N (Laminin) | N (5%) | EGF/FGF (20 ng/mL)
7 DMEM-Lg N (2%) Y N (Fibrone) Y PDGF/VEGF

8 DMEM-Lg N (2%) Y N (Fibrone) | N (5%) PDGF/VEGF

9 DMEM-Lg Y N Y Y N

10 DMEM-Lg Y N Y N (5%) N

11 DMEM-Lg Y N N Y N

12 DMEM-Lg Y N N N (5%) N

13 DMEM-Lg N (2%) N N (Laminin) Y EGF/FGF (20 ng/mL)
14 DMEM-Lg N (2%) N N (Laminin) | N (5%) | EGF/FGF (20 ng/mlL)
15 DMEM-Lg N (2%) N N (Fibrone) Y PDGF/VEGF

16 DMEM-Lg N (2%) N N (Fibrone) | N (5%) PDGF/VEGF

[0148] Isolation of cells using different enzyme combinations and growth
conditions. In all conditions cells attached and expanded well between passage 0 and 1 (Table
1-2). Cells in conditions 5-8 and 13-16 were demonstrated to proliferate well up to 4 passages

after seeding at which point they were cryopreserved and banked.
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[0149] Cell isolation using different enzyme combinations. Thc combination of
C:D:H, provided the best cell yield following isolation, and generated cells which expanded for
many more generations in culture than the other conditions (Table 1). An expandable cell
population was not attained using collagenase or hyaluronidase alone. No attempt was made to
determine if this result is specific to the collagen that was tested.

[0150] Tsolation of cells using different enzyme combinations and growth
conditions. Cells attached and expanded well between passage 0 and 1 under all conditions
tested for enzyme digestion and growth (Table 2). Cells in experimental conditions 5-8 and 13-
16 proliferated well up to 4 passages after seeding, at which point they were cryopreserved. All
cells were banked for further investigation.

[0151] Isolation of cells from residual blood in the cords. Nucleated cells attached
and grew rapidly. These cells were analyzed by flow cytometry and were similar to cells
obtained by enzyme digestion.

[0152] lIsolation of cells from cord blood. The preparations contained red blood cells
and platelets. No nucleated cells attached and divided during the first 3 weeks. The medium was
changed 3 weeks after seeding and no cells were observed to attach and grow.

[0153] Summary. Populations of cells can be derived from umbilical cord and
placental tissue efficiently using the enzyme combination collagenase (a matrix metalloprotease),
dispase (a neutral protease) and hyaluronidase (a mucolytic enzyme that breaks down hyaluronic
acid). LIBERASE, which is a Blendzyme, may also be used. Specifically, Blendzyme 3, which
is collagenase (4 Wunsch units/g) and thermolysin (1714 casein Units/g) was also used together
with hyaluronidasc to isolatc cclls. These cells cxpanded readily over many passagcs when
cultured in Growth Medium on gelatin coated plastic.

[0154] Cells were also isolated from residual blood in the cords, but not cord blood.
The presence of cells in blood clots washed from the tissue, that adhere and grow under the

conditions used, may be due to cells being released during the dissection process.

EXAMPLE 2
Growth Characteristics of Postpartum-Derived Cells

[0155] The cell expansion potential of postpartum-derived cells (PPDCs) was
compared to other populations of isolated stem cells. The process of cell expansion to

senescence is referred to as Hayflick’s limit (Hayflick L. 1974a, 1974b). Postpartum-derived
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Materials and Methods

[0156] Gelatin-coating flasks. Tissue culture plastic flasks were coated by adding 20
milliliters 2% (w/v) porcine gelatin (Type B: 225 Bloom; Sigma, St Louis, MO) to a T75 flask
(Corning, Corning, NY) for 20 minutes at room temperature. After removing the gelatin
solution, 10 milliliters phosphate-buffered saline (PBS) (Invitrogen, Carlsbad, CA) was added
and then aspirated.

[0157] Comparison of expansion potential of PPDCs with other cell populations.
For comparison of growth expansion potential the following cell populations were utilized; 1)
Mesenchymal stem cells (MSC; Cambrex, Walkersville, MD); ii) Adipose-derived cells (U.S.
Patent No. 6555374 B1; U.S. Patent Application US20040058412); iii) Normal dermal skin
fibroblasts (cc-2509 lot # 9F0844; Cambrex, Walkersville, MD); iv) Umbilicus-derived cells;
and v) Placenta-derived cells. Cells were initially seeded at 5,000 cells/cm? on gelatin-coated
T75 flasks in Growth Medium with penicillin/streptomycin/amphotericin B. For subsequent
passages, cell cultures were treated as follows. After trypsinization, viable cells were counted
after Trypan Blue staining. Cell suspension (50 microliters) was combined with Trypan Blue (50
milliliters, Sigma, St. Louis MO). Viable cell numbers were estimated using a hemocytometer.

[0158] Following counting, cells were seeded at 5,000 cells/cm?® onto gelatin-coated T
75 flasks in 25 milliliters of fresh Growth Medium. Cells were grown under standard conditions
at 37°C. The Growth Mcdium was changed twicc per week. When colls reached about 85
percent confluence they were passaged; this process was repeated until the cells reached
senescence.

[0159] At each passage, cells were trypsinized and counted. The viable cell yield,
population doubling [In (cell final/cell initial)/In 2] and doubling time (time in culture
(h)/population doubling) were calculated. For the purposes of determining optimal cell
expansion, the total cell yield per passage was determined by multiplying the total yield for the
previous passage by the expansion factor for each passage (i.e., expansion factor = cell final/cell
initial).

[0160] Expansion potential of cell banks at low density. The expansion potential of
cells banked at passage 10 was also tested, using a different set of conditions. Normal dermal
skin fibroblasts (cc-2509 lot # 9F0844; Cambrex, Walkersville, MD), umbilicus-derived cells,

and placenta-derived cells were tested. These cell populations had been banked at passage 10
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FLJ22004 senescence, i.e., until they could not be expanded any further. Cells were trypsinized and
counted at each passage. The cell yield, population doubling (In (cell final/cell initial)/in 2) and
doubling time (time in culture (h)/population doubling). The total cell yield per passage was
determined by multiplying total yield for the previous passage by the expansion factor for each
passage (i.e., expansion factor = cell final/cell initial).

[0161] Expansion of PPDCs at low density from initial cell seeding. The expansion
potential of freshly isolated PPDCs under low cell seeding conditions was tested. PPDDs were
prepared as described herein. Cells were seeded at 1000 cells/cm” and passaged as described
above until senescence. Cells were grown under standard atmospheric conditions at 37°C.
Growth Medium was changed twice per week. Cells were passaged as they reached about 85%
confluence. At each passage, cells were trypsinized and counted by Trypan Blue staining. The
cell yield, population doubling (In (cell final/cell initial)/In 2) and doubling time (time in culture
(h)/population doubling) were calculated for each passage. The total cell yield per passage was
dctermined by multiplying the total yicld for the previous passage by the cxpansion factor for
each passage (i.e. expansion factor = cell final/cell initial). Cells were grown on gelatin and non-
gelatin coated flasks.

[0162] Expansion of clonal neonatal placenta-derived cells. Cloning was used in
order to cxpand a population of nconatal cclls from placental tissuc. Following isolation of thrce
differential cell populations from the placenta (as described herein), these cell populations were
expanded under standard growth conditions and then karyotyped to reveal the identity of the
isolated cell populations. Because the cells were isolated from a mother who delivered a boy, it
was straightforward to distinguish between the male and female chromosomes by performing
metaphase spreads. These experiments demonstrated that fetal-aspect cells were karyotype
positive for neonatal phenotpye, mid-layer cells were karyotype positive for both neonatal and
maternal phenotypes and maternal-aspect cells were karyotype positive for maternal cells.

[0163] Expansion of cells in low oxygen culture conditions. It has been

demonstrated that low oxygen cell culture conditions can improve cell expansion in certain
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Results

[0165] Comparison of expansion potential of PPDCs with other stem cell and non-
stem cell populations. Both umbilical-derived and placenta-derived cells expanded for greater
than 40 passages generating cell yields of > 1E17 cells in 60 days. In contrast, MSCs and
fibroblasts senesced after <25 days and <60 days, respectively. Although adipose-derived cells
expanded for almost 60 days they generated total cell yields of 4.5E12. Thus, when seeded at
5000 cells/cm” under the experimental conditions utilized, postpartum-derived cells expanded

much better than the other cell types grown under the same conditions (Table 2-1).

Table 2-1: Growth charactcristics for diffcrent cell populations grown to sencscence

Cell Type Senescence Total Population Total Cell
Doublings Yield
MSC 244 8 4.72 E7
Adipose 57d 24 4.5E12
Fibroblasts 53d 26 2.82E13
Umbilicus 65d 42 6.15E17
Placenta 80d 46 2.49E19

[0166] Expansion potential of cell banks at low density. Umbilicus-derived,
placenta-derived and fibroblast cells expanded for greater than 10 passages generating cell yields
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cl one LI VER2000775 jun B proto-oncogene B-cell CLU ynphoma 6 (zinc finger
protein 51) -zinc finger protein 36, 03H type, honol og (nouse) [ 0225]

char act Pt 2 aER bR o ARGk P Pande FLaG PReps et SR RSt and
pl acent abeddmessenasedny sihsrepsiihe uddiicneltsvedend pderfta-dentel rceié papull Stenestnesoati | | cal

cords andeLiee, dILASLAN, -Bb ALDUARon IS HANRLABL,ALso | nol uded tvo

di fferent Tines obl'a ree lrnes o senchymal stemcells,
and three lines of ileac crest bone marrow cells. The nRNA that was expressed
by WO 20@Pkl3728ForPdTysmiastiosRn §ifferanbedd] nophlagomasingriawizedty @sowl an

ol i gonuclesprnpiga figpypagsagh AP tilgamasremeel probes for 22,000 genes. Results showed
that 290 genes are differentially expressed in these five different cell
types. These genes cRghyge t 9N GaBRendeNdTAREP sHueRidn Carhthl CBET ¢ased in the
pl acent a-derived cells and sgven genes gpecifically ipcreased in the unbilical
cord-derived cel|lls. Fifty-four genes werle f BOWRIRES hale S’E)‘é@i fically | owner

expressi on | evel SFibotpdsagent § andgaabi Tijcal cored, as compsyred with the ot her
Ce|| types_ The axpressi-on—of Snl act ad anas hac been confirmed by PCR (See

t he exanpl e t hat v%@@@gmﬁes; ?‘E@Gi’ts”déﬁoﬁ% ate tﬁgtzslt%jélw

postpartunﬂad;ari gedﬂlmhiﬂPh@xe a dE(Sﬂi .nf:t gege;\g_e)fprslss om.(w:l?/ffi“l!_)leiz 1‘18r Cgﬁarrpl e,

as conpared to bere—warrow-deri-ved—eeHs—andfibroblasts—BEXAMPL

Markers in Postpartum Derived Cells [0226] In the precedi ng exanpl e,

simlarities §i6$7Hi Ekparesioest FRDCeht lswdlensipetomrioitial bl seading. pPRCentse and t he

human unmfy ] i 2 al | ' I ion profiles
”‘%&M@Q& aef]‘i{;’xg ﬁaéé&‘r?tﬁrgle §6§ 8@1&%@:{ o SRS NY (am fih{oalla &R ﬂ%ﬁfs

wi th those of cell. romother~sources (Using an-oligonucleotide
array). Siewthgpatndiplofahesgeeléssinderthesedemtifidriseds gord.dTheerlls Bkprandaapedly it a

i nterl euk)nsiBe HORAL “Tth@Eeio‘%%lPpraﬁQ&W%@izlgﬁﬁiﬁﬁ& BbsereddMin PrabelrtCatigand 3),

and granulocyte chenotactic protein 2 ( . These "signature” genes were
expr essedekht Wetgseaded &l SPOR cglis/ ¢ \an gelatin-copisd Hasks dnPaerthWefliga| Ne differences [ 0227]

The procegys esseHes & ddhadpidlidnHofenXIB¥RY R n WBIQ infeURdsEECchcbRey B4kE ¥r §dM8in-
m cr oarrayatggga and find cgncor danc§/ di scordance between gene an(gﬂpr otein

expr essi ¢A agfe| Howeveareels pspied phepobmiqallx myyeh sppllenonege g4patp affét ect i on
of uni qluemhde,miafgeeéem ﬁmﬁotlpil)@oealé abseanrd ogﬁb&daiegu&slﬁeri veg cells. | Met hods &
Materi al s 0228] Ce Pl. acent a-deri.ved,c S yee i.sol.ates
ot he. one 11681 aFEoiatitel ot PSR ok Fiar Gl plsritatdeBi Lot ROt Th ng
anal ysi s)neonatdiiol mptesnatl el popallatioh esn fef xpandes diloat @sdentaadrativid cetia lisotueraftordamal

Fi br obl : 0w i i T
ey o bt e0nal A S LS00, VO AT v
(M5 Cs) wedéhegsestind priolgplatisenethy plates inSEromitiCaictlivgy fonexpansidi aih @YWl injd6t

( M5CGV Q@éﬂb%e%in MALEBRMS! FRom MR initial cloning, [(98ARMve ERned 18 idehiiBe LB RGOLs, Cel s
fzu'd nitrogen and pl ated m(gi I

were thawed Tromli ) | el atin-coated fl asks at 5,000
cel | s/ cnnd ggserpisd io}2-wall gelatiacosedpleint i Greathmeding aoddhenghbirauendy rpisresder 8

P Do0y ! Ao o lgtlali COKS 4D B IICNCARUES okl Wb ARIERHGRER] Gl Deo,
r,spbad, ¢ , penitc |nstrepto cln

(G bco, CEYSHRH2C %Paw&afefni%ceww beﬁf\fﬁﬁ&%&r e %aabsfemnﬁ SEREERRCnE; E%,arest .

Loui s, Miylpsinibd exd debdeded st@at catlotveRNAhwEHcRXES et @6wandl drb expahderin gtlafi-s wer e

were t hortorFodEATA 2Bl sofs B 4R Py FEPSaE S b st i SRR r e for

ELI SA assky.gri?obichanttomstioebf sclder myebk floded tpldamendtatatntl capdaisioncus, as wel | as
human fi I V. m hunman .neo f oreskin re cultured in Gowth
Medi um i ?%g?tgﬁ%l%?c%%se%qu@?? %%@? Cl&% {gg}tgm%rnggtﬁ?%i% renr‘?’){\e%fﬁpassage 11 in

liquid nitrogen. Cells were thawed and transferred to 15-mlliliter centrifuge
tubes. After centrifugation at 150 x g for 5 m nutes, the supernatant was

di scarded. Cells were resuspended in 4 mlliliters culture nmedi um and counted.
Cells were grown in a 75 cn? flask copfaining 15 mlliliters of G owh Medium
at 375,000 cell/flask for 24 hours. The nmedi um was changed to a serum
starvation nedium for 8 hours. Serum starvation nediumwas collected at the
end of incubation, centrifuged at 14,000 x g for 5 mnutes (and stored at -20
0. [0231] To estimate the nunber of cells in each flask, 2 mlliliters
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WO 2007/ 070870PCT/ US2006/ 062157 t he TagMan reverse transcription reagents
(Appl i ed Bi osystens, Foster City, CA) at 25C for 10 mnutes, 37C for 60

m nutes, andv938AWE010 mi nutes. Sanpl es were stored at PCIRE2006/062157 [ 0235]
Genes identified by cDNA m croarray as uniquely regulated in postpartumcells
(signature genes - including oxidized LDL receptor, interleukin-8, rennin and
reticulon), were further investigated using real -ti rre and conventional PCR

[ 0236] Real -t f n

Asays- onDermhn ol GunE s SeRER Bk TRl S R e Bep vl
(11s00234pdgyhe ﬁe@r‘ﬁ?ﬁ AxY498 GondBdemehowever, ncu@rmg mﬁsﬂe@&zgg@)conﬁx@m digaoid 3
(Hs00171 hit to@ale 2 sichiFRRE CFéA Dk cell bx Appl i ed

Bi osyst eerlgp']e F Stﬁ én CA) were m X%n&é\?@ﬁﬂ%ﬂé@ér}derﬁ{%%o@%% ni'versal PCR
master ni x actyrll ng‘“i“ H¥e %ﬁﬁ?%@é}r"émlﬁoﬁsr@ﬁw&émgWl(lmplai—eéd Bi osyst emns,

Fost er Chbstparfi)-derBicd gelss a7 Q&Qn&@@ﬂﬂf&es@b@t&ﬁ&/b@ﬂ ﬁﬁ%&vﬁméﬂn éﬁkeﬁﬁﬁ S(rjn t7000
e condlitl ons

SDS softwar osystens, Foster ). Thermal cyc
were inifl ae[q ér%gﬁft?&l“k r‘r‘f\{i éﬁ&d‘gg@:ﬁ?%?h% "H‘P’ﬁen 151 bf‘fﬁﬁé@t eagratalaiees of 95C
for 15 semn‘adeBGaIlsfawaséagerm PGRctiab, maaa@agge;@&aam%ﬂgwﬂeqemguf acturer's

specl 11 ol AS (URAR BALLSL R LA E00 SR ARLaL PR Lt A LD 70
was per f exafesion i lny emgaBlondRb M1 ROiliRerdell BxjiEinsion, ANhph glﬁd) iBiemyshENS,

Bost on, MassaGhis ,CX{JJQQQO SONTHAE DLt L romreal-tine PCR PCR was
per f or rreg usi ﬁ{rﬁezlr ofite ;pgt ﬁgﬂﬂ E%stc?g%% {;}%rg\}{' ?%hﬁ ﬁnﬂlzi'na% ffoelcﬁndlﬁf”\‘fer sal mx
PCR r eactd" &P tgf Pessentiinpilfusige Bpﬁga}weﬁ@ﬁveﬁsglisemd@ standa@ymesptietiqédnidions

denat ur atsippereatd 84 Gefeds I [ rimer
ReleRtd S et lﬁ‘gé‘%ﬁ‘ﬁss?fsﬁ“ﬁ LHOWERE AR ARl Thifial §F 4RBEE P

set. For ,
seconds 5?1%”7*2‘@ ‘fl%}ve‘égggﬁ‘(% I g8/ likspyise e P‘é%r?d This straderyi Ay gased t?renh§n®econds
53C for s psdiferadse fﬁﬂdilff&éhtfaﬁﬁze BhpasiBE OMbsselcoll pSfhlaias. e@’}lderfﬂ%’coﬁdi'tlghsz ed LDL

recept or 24C f.0 and 72C for 30
seconds ?tgl?‘g 43 c?qt]h ey an% %tlaggglggijoaﬁlgéﬁﬁf’?eﬁie@é(f’ﬁ? 8‘?][13 P& PEHPHAM bl e 1.
Primer cmdpﬁ@qmmdmadlheoiarMurﬂm reaction was 1 raicronolar except for

GAPDH, m@k%pemgogé %}ﬁrzom)l ar. GAPDH prinmers were the sane as real-time PCR

except tha er's TagMan probe was not added to the final PCR

reaction. Sanpg fM\&rLe 1984, 0N (@e;l%vé)ocaﬁalr ose gel and stained with ethidium

brom de (Signa, . Loui s, é mages were captured using a 667 Universal

Twi npack fil n@)(wlqkrﬁ etYT4bi Greantolsgist H-Pl-45.nfi el d, NJ) using a focal -1 ength

Pol ar oi d C&ﬁ%ﬂj@%ﬂt@ﬁﬁ[dgﬁéﬂgggdmomtlb Pl ai nfi el d, ND. Table 10-1: Primers

used c) Primer ized LDL receptorS: 5 ' - GAGAAATCCAAAGAGCAAAT
SEQ |‘Bn‘§%epafel)t P“ble%ﬂonUW?Oz‘@@‘*ﬁﬁ@ 20870 A: PCT/ US2006/ 062157

5 AGAATGGAAA&;@I SAAIAGT 1 SEQS200400057p4 Rnot at St 5" - r OTTCGATGOTTOGGATTCC:- 3

(SEQ ID NGO 3) A 5 -GAATTCTOGGAATCTOTGITG 3" (SEQ I D NO: 4) Reficulon S: 5'-

TTACAAGCAGTGCAGAAAAQD- 3" ( SEQ

EXAMPLE 3
Evaluation of Growth Media for Placenta-Derived Cells

[0171] Several cell culture media were evaluated for their ability to support the growth
of placenta-derived cells. The growth of placenta-derived cells in normal (20%) and low (5%)

oxygen was assessed after 3 days using the MTS colorimetric assay.

Methods & Materials

[0172] Placenta-derived cells at passage 8 (P8) were seeded at 1 x 10° cells/well in 96
well plates in Growth Medium with penicillin/streptomycin. After 8 hours the medium was

changed as described below and cells were incubated in normal (atmospheric) or low (5%, v/v)
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IDNO5) A 5'- AGTAAACATTGAAACCACAGOC-3' (SEQ ID NO6) Interleukin-8 S
5' - TOTGCAGCTOTGTGTGAAGG- 3' (SEQ ID NO:7) = A’ 5' - CTI CAAAMACTI CTOCACAACG: 3
(SEQ | D NO 8Y0 203818k nc(CXC) | i gand3 S: 5' - COCACGCCACGEEDESOG06218EQ | D NO. 9)

A. 5 -TOCTOTCAGITGGIOCTCC - 3'

oxygen at 37°C, 5% CO; for 48 hours. MTS was added to the culture medium (CELLTITER 96
AQueous One Solution Cell Proliferation Assay, Promega, Madison, WI) for 3 hours and the

absorbance measured at 490 nanometers (Molecular Devices, Sunnyvale CA).

Table 3-1. Culture Media

Culture Medium Supplier Added fetal bovine serum % (v/v)

DMEM low glucose Gibco Carlsbad CA 0,210

DMEM high glucose Gibco 0,210

RPMI 1640 Mediatech, Inc. 0,210
Herndon, VA

Cell gro-free (Serum-free, Mediatech, Inc. -

Protein-free

Ham’s F10 Mediatech, Inc. 0,210

MSCGM (complete with Cambrex, Walkersville, 0,210

serum) MD

Complete-serum free Mediatech, Inc. -

w/albumin

Growth Medium NA -

Ham’s F12 Mediatech, Inc. 0,210

Iscove’s Mediatech, Inc. 0,210

Basal Medium Eagle's Mediatech, Inc.

DMEM/F12 (1:1) Mediatech, Inc. 0,210

Results

[0173] Standard curves for the MTS assay established a linear correlation between an
increase in absorbance and an increase in cell number. The absorbance values obtained were
converted into estimated cell numbers and the change (%) relative to the initial seeding was
calculated.
[0174]

conditions resulted in a reproducible dose-dependent increase in absorbance and thus the viable

The Effect of Serum. The addition of serum to media at normal oxygen

cell number. The addition of serum to complete MSCGM resulted in a dose-dependent decrease
in absorbance. In the media without added serum, cells only grew appreciably in CELLGRO-
FREE, Ham’s F10 and DMEM.
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(SEQ I D NG 10) [ 0238] | munofl| uorescence. PPDCs were fixed with cold
4% (w v) paraf ormal dehyde (Sigma-Aldrich, St. Louis, M) for 10 m nutes at
room t enper ¥YARPYWNWRY i sol ate each of unbilicus- and pl EEAPAVHER2IVed cel | s at
passage 0 (PO (directly after isolation) and passage 11 (P11l) (two isol ates
of placenta-derived, two isolates of unbilicus-derived cells) and fibroblasts
(P11) were used. Immnocyt ochem stry was performed using antibodies directed

inst the f 1.500, S . St IS, , . d i
(17150; s gttt Rty e BBt Tovatn REReb o bsggrbpd i Bsrrerbn s tes <0 "
rai sed agellsnsﬁrmth@dwlmal Hha’sshidodrtl MEECM  &ic teancasiBiiaydet oAGOwWiSilgnagddia

t ok d
LK B0 0O SR S 0B ). o
addi t i on PMBEM-H il P 6liBy= idankeF £ Wel?7e FBE stRRMb h640asPigEBS1 post part um ceI | s:
anti - human %@ﬁkp h§umnPaE§( iqalQQa-d&%a gals%gkwgfe@n il @ﬁ%@f éuﬁlﬂr%sfn%

z anti - human

anti - hunan ant a Bi ot ech,” Santa Cru
oxi di zed 2pmpel Pék@é‘pwréeq Shot Eme. glrer’th af plergntagienved @lbzvdsrdéfﬁ@@md ingwelvant i - human

NOGA- A ( baskORhedi®xRiha, &raud 1 Oﬁ' (O/tv?ﬁéﬁm in 5% or atrhé8B&c dybtd) rlﬁ%eﬂ@zilepl‘é@eifhed Wi th
phosphat e- buffelrl 3 sal i ne ﬁ and ei%%ose .to a protein bl ockr n,g 8 ion
cont ai ni A§TEESE 1994 091 gV AT FERP TSR EARS Greeptienngt Ham § FgU 484 (v v)
Triton ( nEm@ROQFﬂd&QwhﬁhgfwalsoﬁimteinQﬁﬂeﬁ ,Grv)h ﬁl@hes3@erﬂinnﬁﬁeeﬁecﬁ@wﬁlﬂ:ﬁﬁﬁ25—

i ntracel Lyl ar antr P Whlﬂbes erc? e@ (aacon%‘aldlnt pLest was | ocated on the cell
surface ( e B0 e X 55’\/\@5 Stk ed ARG steps of the
procedure in order to prevent eprtope | oss. Furthernore, in instances where
the primary anti body was rai sed agai nst goat (GCP-2, ox-LDL Rl, NOGOD A), 3%
(v/v) donkey serumwas used in pl acE)@fMybEt‘l ser umthroughout Primary

anti bodi es, di | Jexavthef Rostpprtym-BDenived Gel 0 ) dxMalinehe cul tures
for a peri od of 1 hour at room tenperature. The primary anti body sol utions

vere renoved Wldﬁ hg hﬁybééﬁrr%:orté@ it WRENBCoMalidindBS/dlihé RistehPo@RPhdGl LOn Of
secondary antr bo sol utions ctwe%gr at roomte eratur %Pcont ai ni ng bl ock

al ong wi AIRFgsATomh 4R Begtsed o 5 %@“ﬁ@%@(’i’ﬂ?g brRplpdie SPLspR 684 Eugene,
OR) and/ (QHo Bpaisag 2000;Sabdiild ed 4G1983A Tewas A&%re(vloﬁﬁﬂmohﬂﬂvﬂ&tﬁeﬁposﬁfa@dﬁﬁﬁ) or

donkey a 1: 150 uz Biotech). Cultures were then
washed a ‘i% %ﬁc?%%o@gwlﬁﬁﬁ 1“(11?\/6‘?%36’3}}1%?) ﬁ%‘ﬁes) applied for 10 nminutes to
visualize cell nuclei. W) 2007/070870PCT/ US2006/ 062157 [ 0240]

Fol | owi ng,J, AlAng, fluorescence was visualized using an appropriate
fl uoresc an A ynmpus inverted epi-fluorescent m croscope

(A ynmpus, Ml Ydl'7§fv‘ PMZQnta h&n%h'cclfsa(%ﬁ ﬂb&%%dsls'df‘@) i B GRS ST

fl uorescence signal abgve contro g the entire procedure outlined
above wadverotcresmet Swi crlrfécr@%éplﬁruwpaﬁd Epﬁlqslsa(qqswnéfccampgmm yARigTtZ4body

sol ut i on.holR MKEH&HA WY GerhbRABSEI vn%rcenbc@&fewﬁ@l@d%rmﬂm@pmgwf&kedwn@g BS
vi deocanaera and h‘gf ePro software (Medi a ber netics, Carlsbad

tripl e- stéfed-gl Y t‘é‘éﬁ‘f‘??"?ﬁ%?ﬁ’é‘%ﬁ%‘lll‘%k ° Hriirg W VPIGH@‘@FH%MO&W% I ter at
?Azj [ ge léawﬂﬁdcmmt(wmﬂenmm @p@mbﬁﬂr Gsicay 15\@0(?:'&) B?ﬂ%fz@% gfgaé bsoﬂhl&war e
obe, San aratro e or anal ysi s
hher ent “r COFnt tasey G, BORRERYY TR RSB L S P ed Sal  ne. (PBS
(G bco, GanicdlbddrepOi)ycan@it@dached wi t h Tr ypsi n/ EDTA (G bco, Carlsbad, CA).
Cells were harvested, centrifuged, and re-suspended 3% (v/v) FBS in PBS at a
cell concentration of |x107 per mlliliter. One hundred mcroliter aliquots
wer e del iResaltsd t o conical tubes. Cells stained for intracellular antigens were
perneabl i zecl with Pern Wash buffer@%BD Phar m ngen, San Di ego, CA). Anti body
was added to #178LoPkcea-getivedainlit @P@%edsﬁi@cﬁﬁrpblaﬁtrodﬁﬁs‘ea@d in the R2wlins- wer e
i ncubat edof@id %édﬁ@nw&t Rrhfégtemnws 881s@bedt&in BtdwGh mm@e&ﬂtgﬂm cells were
washed wi th PB§ centri 0 renove excess antibody. Cells requr ring a
secondar yHayref 5%'9‘ \ﬁétrf@ lags Eéﬁéhﬂ@éd PRrphotpeifaly-onereasing i sizg9pd@angisscondar y
ant i body swae. agoFdha&11 aledHBa viadalally a6a8iRa okl GalagNsaee 1M 46Rkks MRES
i ncubated in the dark for 30 mnutes at 4C. After incubation, cells were
washed with PBS and centrifuged to renbve excess secondary anti body. Washed
cells were resuspended in 0.5 mllilifg¢ers PBS and anal yzed by fl ow cytonetry.
The followi ng anti bodies were used: oxidized LDL receptor 1 (sc-5813; Santa
Cruz, Biotech), GRGCa (555042; BID Phanni ngen, Bedford, MA), Muse |1 gGL kappa,
(P4685 and M 5284; Sigm), Donkey against Goat 19gG (sc-3743; Santa Cruz,
Bi ot ech ), Flow cytonaetry anal ysis was perforned with FACScal | bur (Becton

™" 1. B F o Y - ™o - .1 4« - Fr ¢,/ A ™. - .1 42 - . r I | - ™S 0 o



ND Urb isolate 2 2368.86 + 22.73 Placenta Isolate3 (normal 02) 17.27 + 8.63
Pl acenta Isolate 3 gl ow02, WO BME) 264.92 f9.88 Results of the ELI SA assay
for interl enkPRWFOTPTI-8) perforned on placenta-and unbi PCEIS2WEPINED cel Is as
wel | as human sl dn fibroblasts. Values are presented here are
picograns/mllion cells, n=2, sem .Not Iletecte [ 0245]

Pl acent a-derived cells were al so exam ned for the production of oxidized LDL
recept or resHlePmdicaid thFREak RN : S..anakysis.. I ested positive for
GCP-2. Oxidized LDL r eceipt or H%Iélﬁégovaqmlgfgy%g?mﬁg%e%fsé °§§§Y ﬁg)é”"ﬁ%t hod.

[ 0246] PPatRHt-tefved &fllscel 1 s were also tested for the production of selected
pr ot ei ns Reerénoad i ®u@phem cal anal ysis. Imediately after isolation (passage
0), cells derived fromthe human placenta were fixed with 4% paraf or mal dehyde
and exposed t 0) ant Hoagkirsn f.02009i &epBRY BizNsi:1-yon W | ebrand Factor, CD34,

cytokeratin 1§, degni,. I - SIRO le actin, and vinentin. Cells stained
positive for Both %IT%II%-LWWr%ES%P%’%i W88 & el it Rer- 1piSs-¢at t er n was

preserved through passage 11. Only a few cells (<5% at passage O stained

positive for cytokeratin 18. WD 20§ ]gﬁ %PU/ US2006/ 062157 [0247]
Cells derived fromthex W IRloh N &ia T Pladlu DDS S0 Qpier € probed for the
producti on of selecte T ! ysis I mredi ately

after isolati giggpas Datichehdds, MehE L L.t 0 4% par af or.mal dehyde and
exposed to_ant] bodi e%a or six pr otaeﬁgﬁs: C%C?ré?{jﬁél%ée‘%r%ﬁ%ﬂ%ﬁ%?%ﬁ,&em
cyt oker aFY"’II“"’i%i,' desm n, al pha-snooth nuscle actin, and vinentin.

Unbi | i cus-derived cells were positive for al pha-snmooth nuscle actin and
vimentin e\”wt &t sfaining pattern consistent through passage 11.

[ 0248] SMummMI‘FEG&d $¥dance between gene expression |evels neasured by

m croarray an bot eal -ti and. conventional) has been established for
f our genes: o@i1 ﬁ?elgaﬁfb{}'éreggg%f%{gegqu’@ Nt Mg b greelasinsonr g T7 Tesk

expr essi varegfashérewich BB esd wassirdrddfwingritmalilityr Togsth/&Dah atibtd)e THENA | evel in

PPDCs, w o Y | f.fher iall v....equl.at e t..th rotein | evel. The
presence O kldc%}aijEl P?ggl&E%Ifdrbgcagg{rlgﬁbm%gllﬁ%‘? bﬁ"e‘ftgé\?%ddmﬁﬁ kFeIF«?hi)I”S"teé’F‘P’F“f‘W@I by
FACS anattylsP« g punselafagt geroveddnd thorpetl nellgp vas entspenddidfi @ reintlitalGrewpr essi on of
GCP- 2 anghett. | A9ARRPoMas > f . | eve owever GCP-2 was
detected at the rot ein Ie\?ﬁk?te%“f/&{&fﬂb aggﬁ%’%’é%’g&leﬁﬁyﬁ%uﬁ%@%{a& deFTEdS cel | s.
Al t hough™YRRdIyedsignta) i Theyérble el nasbstwhs estipted asingiarraimoyytomt ai. Tae célt om t he

M Cr oar r Ayp&xa R eMidedtiitb S ey I I 4 nsitivity of

t he net hodol ogi es. .e 1 %ﬂ%il I r%grel%{gsl %a?g?%ﬂgﬂngrg%iqio_ §?¥%%%’§§§§%%e 0),
cell's defPV&4 PW&%C?%%W Brusearedinst willBir plrsck mediafbstowadhraasfotred smoot h

nmuscl e aotd GryandisWNatgedd)n. This pattern was al so observed in cells at passage

11. These re ts t .t hat, Vi i n |. pha- snobot h nuscle actin

expr essi on msagj be %?%%@S%lamﬁri‘%&?@%&c@ﬁ @a@%@aﬁg&m%ﬁtm@?@w@m h Medi um and
under the coridl ti 6l Futdzirigzediiim whaso, procesiLcctsios&eblut-865 i0eeds, fviam t he
human undy tjngglMgfrd at passage O were probed for the expression of

al pha-snooth nuscle actin and vinmentin,and were positive for both. The

stai ni ng pat t®} n Y Feeesemyesivm keromghee (88638 Sighia, SEXAMRLIO)1 Secreti on of
Trophi ¢ Factars by eResiRaltNEriig ki . 250] e secretion of
sel ected troph)isc factors roérglgﬁe%%ﬁg%%‘adg%%%%’gﬁgio 1esi‘ll\/Iv d cells was
measur ed. FadPHid Jdr seifsasrers spoledetappiosimately H iadin (venighiase-80P0reted have

angi ogenistngac tiy iFtosty” Fi66An @ 8o MARS Q6B » & Bk, s JRosen.gt al .
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[0252] ELI SA assay. Cells were grown at 37C in 5% carbon di oxi de and
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performed according to the manufacturer's instructions. [ 0253]
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EXAMPLE 6

Karvotype Analysis of Postpartam-Derived Cells

[0186] Cell lines used in cell therapy are preferably homogeneous and free from any
contaminating cell type. Cells used in cell therapy should have a normal chromosome number
(46) and structure. To identify placenta- and umbilicus-derived cell lines that are homogeneous

and free from cells of non-postpartum tissue origin, karyotypes of cell samples were analyzed.

Materials and Methods

[0187] PPDCs from postpartum tissue of a male neonate were cultured in Growth
Medium containing penicillin/streptomycin. Postpartum tissue from a male neonate (X,Y) was
sclected to allow distinction between nconatal-derived cclls and maternal derived cells X.X).
Cells were seeded at 5,000 cells per square centimeter in Growth Medium in a T25 flask
(Corning, Corning, NY) and expanded to 80% confluence. A T25 flask containing cells was
filled to the neck with Growth Medium. Samples were delivered to a clinical cytogenetics
laboratory by courier (estimated lab to lab transport time is one hour). Cells were analyzed
during metaphase when the chromosomes are best visualized. Of twenty cells in metaphase
counted, five were analyzed for normal homogeneous karyotype number (two). A cell sample
was characterized as homogeneous if two karyotypes were observed. A cell sample was

characterized as heterogeneous if more than two karyotypes were observed. Additional
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metaphase cells were counted and analyzed when a heterogeneous karyotype number (four) was
identified.

Results

[0188] All cell samples sent for chromosome analysis were interpreted as exhibiting a
normal appearance. Three of the sixteen cell lines analyzed exhibited a heterogeneous
phenotype (XX and XY) indicating the presence of cells derived from both neonatal and
maternal origins (Table 6-1). Cells derived from tissue Placenta-N were isolated from the
neonatal aspect of placenta. At passage zero, this cell line appeared homogeneous XY.
However, at passage nine, the cell line was heterogeneous (XX/XY), indicating a previously

undetected presence of cells of maternal origin.

Table 6-1. Results of PPDC karyotype analysis

Tissue passage |Metaphase cells counted |Metaphase cells analyzed)imber of karyotyp ISCN Karyotype
Placenta 2 20 5 2 46, XX
Umbilical 23 20 5 2 48, XX
Umbilical 6 20 5 2 46, XY
Placenta 2 20 5 2 46, XX
Umbilical 3 20 5 2 46, XX

PlacentaN 0 20 5 2 46, XY
Placenta-VvV 0 20 5 2 48, XY
Placenta-M 0 21 5 4 46, Xy118]/46,X43]
Placenta-M 4 20 5 2 48,XX
PlacentaN 9 25 5 4 46, XY[51/46,X{ 20
Placenta-N C1 1 20 5 2 48, XY
Placenta-N C3 1 20 6 4 46, X¥[2)/46,X418]
Placenta-N C4 1 20 5 2 46, XY
Placenta-N C15 1 20 5 2 46, XY
Placenta-N C20 1 20 5 2 46, XY

Key: N- Neonatal aspect; V- villous region; M- maternal aspect; C- clone

[0189] Summary. Chromosomc analysis identificd placenta- and umbilicus-derived
cellswhose karyotypes appeared normal as interpreted by a clinical cytogenetic laboratory.
Karyotype analysis also identified cell lines free from maternal cells, as determined by

homogeneous karyotype.

EXAMPLE 7
Evaluation of Human Postpartum-Derived Cell Surface Markers by Flow Cytometry

49 -



2369+23 ND Pl acenta (101503) BME 2110 67+3 ND ND 44+9 17+9 ND Pl acent a
(101503) 5/0 02, WO BVME 77+16 339+21 ND 1149+137 54+2 265+10 ND eg/:: Not

Det ected.  WO200/@P8H] Sear ehLi ght nul ti pl exed ELI SA asP&Y/USHONMMRISTTPO, KGF,
HG-, FG-, HBEG-, BDNF, M P I b, MCP1, RANTES, 1309, TAM MDC, and IL-8 were
secreted fromunbilicus-derived cells (Tables 11-2 and 11-3). TIMPL TPO KGF,
HGF, HBEGF, BDNF, MLP |a, MCP-1, RANTES, TARC, Eotaxin, and 1L-8 were secreted

from pl acent a- ived c Ils.%;l'aﬁl s 12-2 and 12‘;’_‘?r 2, VE or, PDGF- bb
wer & et et edOHbl Gheps-Ridn SRl O Rar T Bt e at i S JRLRIOPERLFLLLe 71 vl
ANG2 PDGhizld td RPerkEhe I 1iEEFs identity. The consistency of expression can be determined from

multiple donors, and in cells exposed to different processing and culturing conditions.

Postpartum-derived cell (PPDC) lines isolated from the placenta and umbilicus were

characterized (by flow cytometry), providing a profile for the identification of these cell lines.

Materials and Methods

[0191] Media and culture vessels. Cells were cultured in Growth Medium (Gibco
Carlsbad, CA) with penicillin/streptomycin. Cells were cultured in plasma-treated T75, T150,
and T225 tissue culture flasks (Corning, Corning, NY) until confluent. The growth surfaces of
the flasks were coated with gelatin by incubating 2% (w/v) gelatin (Sigma, St. Louis, MO) for 20
minutes at room temperature.

[0192] Antibody Staining and flow cytometry analysis. Adherent cells in flasks were
washed in PBS and detached with Trypsin/EDTA. Cells were harvested, centrifuged, and
resuspended in 3% (v/v) FBS in PBS at a cell concentration of 1x107 per milliliter. In
accordance to the manufacture’s specifications, antibody to the cell surface marker of interest
(see below) was added to one hundred microliters of cell suspension and the mixture was
incubated in the dark for 30 minutes at 4°C. After incubation, cells were washed with PBS and
centrifuged to remove unbound antibody. Cells were resuspended in 500 microliter PBS and
analyzed by flow cytometry. Flow cytometry analysis was performed with a FACScalibur
instrument (Becton Dickinson, San Jose, CA).

The following antibodies to cell surface markers were used.

Antibody Manufacture Catalog Number
CD10 BD Pharmingen (San Diego, CA) 555375
CD13 BD Pharmingen 555394
CD31 BD Pharmingen 555446
CD34 BD Pharmingen 555821
CD44 BD Pharmingen 555478
CD45RA BD Pharmingen 555489
CD73 BD Pharmingen 550257
CD90 BD Pharmingen 555596
CD117 BD Pharmingen 340529
CD141 BD Pharmingen 559781
PDGFr-alpha BD Pharmingen 556002
HLA-A,B,C BD Pharmingen 555553
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HLA-DR, DP, DQBD Pharmingen 555558
TgG-FITC Sigma (St. Louis, MO) F-6522
IgG-PE Sigma P-4685

[0193] Placenta and umbilicus comparison. Placcenta-derived cells were comparcd to
umbilicus-derive cells at passage 8.

[0194] Passage to passage comparison. Placenta- and umbilicus-derived cells were
analyzed at passages 8, 15, and 20.

[0195] Donor to donor comparison. To comparc diffcrences among donors, placenta-
derived cells from different donors were compared to each other, and umbilicus-derived cells
from different donors were compared to each other.

[0196] Surface coating comparison. Placenta-derived cells cultured on gelatin-coated
flasks was compared to placenta-derived cells cultured on uncoated flasks. Umbilicus-derived
cells cultured on gelatin-coated flasks was compared to umbilicus-derived cells cultured on
uncoated flasks.

[0197] Digestion enzyme comparison. Four treatments used for isolation and
preparation of cells were compared. Cells isolated from placenta by treatment with 1)
collagenase; 2) collagenase/dispase; 3) collagenase/hyaluronidase; and 4)
collagenase/hyaluronidase/dispase were compared.

[0198] Placental layer comparison. Cells derived from the maternal aspect of
placental tissue were compared to cells derived from the villous region of placental tissue and

cells derived from the neonatal fetal aspect of placenta.
Results

[0199] Placenta vs. umbilicus comparison. Placenta- and umbilicus-derived cells
analyzed by flow cytometry showed positive expression of CD10, CD13, CD44, CD73, CD 90,
PDGFr-alpha and HLA-A, B, C, indicatcd by the increased valucs of fluorcscence relative to the
IgG control. These cells were negative for detectable expression of CDS], CD34, CD45,
CD117, CD141, and HLA-DR, DP, DQ, indicated by fluorescence values comparable to the IgG
control. Variations in fluorescence values of positive curves were accounted for. The mean (e
CD13) and range (i.e. CD90) of the positive curves showed some variation, but the curves
appeared normal, confirming a homogenous population. Both curves individually exhibited

values greater than the IgG control.
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[0200] Passage to passage comparison -- placenta-derived cells. Placenta-derived
cells at passages 8, 15, and 20 analyzed by flow cytometry all were positive for expression of
CD10, CD13, CD44, CD73, CD 90, PDGFr-alpha and HLA-A, B, C, as reflected in the
increased value of fluorescence relative to the IgG control. The cells were negative for
expression of CD31, CD34, CD45, CD117, CD141, and HLA-DR, DP, DQ having fluorescence
values consistent with the IgG control.

[0201] Passage to passage comparison -- umbilicus-derived cells. Umbilicus-
derived cells at passage 8, 15, and 20 analyzed by flow cytometry all expressed CD10, CD13,
CD44, CD73, CD 90, PDGFr-alpha and HLA-A, B, C, indicated by increased fluorescence
relative to the IgG control. These cells were negative for CD31, CD34, CD45,CD117,CD141,
and HLA-DR, DP, DQ, indicated by fluorescence values consistent with the IgG control.

[0202] Donor to donor comparison — placenta-derived cells. Placenta-derived cells
isolated from separate donors analyzed by flow cytometry each expressed CD10, CD13, CD44,
CD73, CD 90, PDGFr-alpha and HLA-A, B, C, with increased values of fluorescence relative to
the IgG control. The cells were negative for expression of CD31, CD34, CD45,CD117, CD141
and HLA-DR, DP, DQ as indicated by fluorescence value consistent with the IgG control.

2

[0203] Donor to donor comparison — umbilicus derived cells. Umbilicus-derived
cells isolated from separate donors analyzed by flow cytometry each showed positive expression
of CD10, CD13, CD44, CD73, CD 90, PDGFr-alpha and HLA-A, B, C, reflected in the
increased values of fluorescence relative to the IgG control. These cells were negative for
cxpression of CD31, CD34, CD45, CD117, CD141, and HLA—DR,IDP, DQ with fluorcscence
values consistent with the IgG control.

[0204] The effect of surface coating with gelatin on placenta-derived cells.
Placenta-derived cells expanded on either gelatin-coated or uncoated flasks analyzed by flow
cytometry all cxpresscd of CD10, CD13, CD44, CD73, CD 90, PDGFr-alpha and HILLA-A, B, C,
reflected in the increased values of fluorescence relative to the IgG control. These cells were
negative for expression of CD31, CD34, CD45, CD117, CD141, and HLA-DR, DP, DQ
indicated by fluorescence values consistent with the IgG control.

[0205] The effect of surface coating with gelatin on umbilicus-derived cells.
Umbilicus-derived cells expanded on gelatin and uncoated flasks analyzed by flow cytometry all
were positive for expression of CD10, CD13, CD44, CD73, CD 90, PDGFr-alpha and HLLA-A,
B, C, with increased values of fluorescence relative to the IgG control. These cells were
negative for expression of CD31, CD34, CD45, CD117, CD141, and HLA-DR, DP, DQ, with

fluorescence values consistent with the IgG control.
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[0206] Effect of enzyme digestion procedure used for preparation of the cells on
the cell surface marker profile. Placenta-derived cells isolated using various digestion
enzymes analyzed by flow cytometry all expressed CD10, CD13, CD44, CD73, CD 90, PDGFr-
alpha and HLA-A, B, C, as indicated by the increased values of fluorescence relative to the IgG
control. These cells were negative for expression of CD31, CD34, CD45, CD117, CD141, and
HLA-DR, DP, DQ as indicated by fluorescence values consistent with the IgG control\

[0207] Placental layer comparison. Cells isolated from the maternal, villous, and
neonatal layers of the placenta, respectively, analyzed by flow cytometry showed positive
expression of CD10, CD13, CD44, CD73, CD 90, PDGFr-alpha and HLA-A, B, C, as indicated
by the increased value of fluorescence relative to the IgG control. These cells were negative for
expression of CD31, CD34, CD45, CD117, CD141, and HLA-DR, DP, DQ as indicated by
fluorescence values consistent with the IgG control.

[0208] Summary. Analysis of placenta- and umbilicus-derived cells by flow
cytometry has established of an identity of these cell lines. Placenta- and umbilicus-derived cells
are positive for CD10, CD13, CD44, CD73, CD90, PDGFr-alpha, HLA-A,B,C and negative for
CD31, CD34, CD45, CD117, CD141and HLA-DR, DP, DQ. This identity was consistent
between variations in variables including the donor, passage, culture vessel surface coating,
digestion enzymes, and placental layer. Some variation in individual fluorescence value
histogram curve means and ranges was observed, but all positive curves under all conditions
tested were normal and expressed fluorescence values greater than the IgG control, thus

confirming that the cclls comprisc a homogenous population that has positive cxpression of the

markers.

EXAMPLE 8
Immunohistochemical Characterization of Postpartum Tissue Phenotypes

[0209] The phenotypes of cclls found within human postpartum tissucs, namcly

umbilical cord and placenta, was analyzed by immunohistochemistry.

Materials & Methods

[0210] Tissue Preparation. Human umbilical cord and placenta tissue was harvested
and immersion fixed in 4% (w/v) paraformaldehyde overnight at 4°C. Immunohistochemistry

was performed using antibodies directed against the following epitopes: vimentin (1:500;
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Sigma, St. Louis, MO), desmin (1:150, raised against rabbit; Sigma; or 1:300, raised against
mouse; Chemicon, Temecula, CA), alpha-smooth muscle actin (SMA; 1:400; Sigma),
cytokeratin 18 (CK18; 1:400; Sigma), von Willebrand Factor (vWF; 1:200; Sigma), and CD34
(human CD34 Class III; 1:100; DAKOCytomation, Carpinteria, CA). In addition, the following
markers were tested: anti-human GROalpha - PE (1:100; Becton Dickinson, Franklin Lakes, NJ),
anti-human GCP-2 (1:100; Santa Cruz Biotech, Santa Cruz, CA), anti-human oxidized LDL
receptor 1 (ox-LDL R1; 1:100; Santa Cruz Biotech), and anti-human NOGO-A (1:100; Santa
Cruz Biotech). Fixed specimens were trimmed with a scalpel and placed within OCT embedding
compound (Tissue-Tek OCT; Sakura, Torrance, CA) on a dry ice bath containing ethanol.
Frozen blocks were then sectioned (10 micrometers thick) using a standard cryostat (Leica
Microsystems) and mounted onto glass slides for staining,.

[0211] Immunohistochemistry. Immunohistochemistry was performed similar to
previous studies (e.g., Messina, et al., 2003, Exper. Neurol. 184: 816-829). Tissue sections were
washed with phosphate-buffered saline (PBS) and exposed to a protein blocking solution
containing PBS, 4% (v/v) goat serum (Chemicon, Temecula, CA), and 0.3% (v/v) Triton (Triton
X-100; Sigma) for 1 hour to access intracellular antigens. In instances where the epitope of
interest would be located on the cell surface (CD34, ox-LDL R1), Triton was omitted in all steps
of the procedure in order to prevent epitope loss. Furthermore, in instances where the primary
antibody was raised against goat (GCP-2, ox-LDL R1, NOGO-A), 3% (v/v) donkey serum was
used in place of goat serum throughout the procedure. Primary antibodies, diluted in blocking
solution, were then applicd to the scctions for a period of 4 hours at room temperaturc. Primary
antibody solutions were removed, and cultures washed with PBS prior to application of
secondary antibody solutions (1 hour at room temperature) containing block along with goat
anti-mouse IgG — Texas Red (1:250; Molecular Probes, Eugene, OR) and/or goat anti-rabbit IgG
- Alcxa 488 (1:250; Molccular Probes) or donkey anti-goat I1gG — FITC (1:150; Santa Cruz
Biotech). Cultures were washed, and 10 micromolar DAPI (Molecular Probes) was applied for
10 minutes to visualize cell nuclei.

[0212] Following immunostaining, fluorescence was visualized using the appropriate
fluorescence filter on an Olympus inverted epi-fluorescent microscope (Olympus, Melville, NY).
Positive staining was represented by fluorescence signal above control staining. Representative
images were captured using a digital color videocamera and ImagePro software (Media
Cybernetics, Carlsbad, CA). For triple-stained samples, each image was taken using only one
emission filter at a time. Layered montages were then prepared using Adobe Photoshop software
(Adobe, San Jose, CA).
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EXAMPLE 12 n Vitro Imunol o | ea’ Evaluation of Po artum Derived Cells

[ 0257] Postpartumderived cells (PPDCs) were evaluated in vitro for their
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Cells were harvested, centrifuged, and re-suspended in 3% (v/v) PBS in PBS at
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CA) the postpartum-derived cells and 1dent1ﬁed unique molecular markers for these cells.

Materials and Methods

[0218] Isolation and culture of cells. Human umbilical cords and placenta were
obtained from National Disease Research Interchange (NDRI, Philadelphia, PA) from normal
full term deliverics with paticnt consent. The tissucs were received and cells were isolated as
described in Example 1. Cells were cultured in Growth Medium (using DMEM-LG) on gelatin-
coated tissue culture plastic flasks. The cultures were incubated at 37° C with 5 % CO,.

[0219] Human dermal fibroblasts were purchased from Cambrex Incorporated
(Walkersville, MD; Lot number 9F0844) and ATCC CRL-1501 (CCD39SK). Both lines were
cultured in DMEM/F12 medium (Invitrogen, Carlsbad, CA) with 10% (v/v) fetal bovine serum
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frozen and stored at —80° C. Cellular mRNA was extracted and transcribed into cDNA, which

was then transcribed into cRINA and biotin-labcled. The biotin-labcled cRNA was hybridized

with HG-U133 A GENECHIP oligonucleotide array (Affymetrix, Santa Clara CA). The

hybridization and data collection was performed according to the manufacturer’s specifications.

Analyses were performed using “Significance Analysis of Microarrays” (SAM) version 1.21
computer software (Stanford University, www-stat.stanford.edu/~tibs/SAM; Tusher, V.G. et al.,
2001, Proc. Natl. Acad. Sci. USA 98: 5116-5121).

Results
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Table 9-1. Cells analyzed by the microarray study. Cell lines are listed by identification code
along with passage at time of analysis, cell growth substrate and growth medium.

Cell Population Passage Substrate Medium
Umbilicus (022803) 2 Gelatin DMEM, 15% FBS, 2-ME
Umbilicus (042103) 3 Gelatin DMEM, 15% FBS, 2-ME
Umbilicus (071003) 4 Gelatin DMEM, 15% FBS, 2-ME

Placenta (042203) 12 Gelatin DMEM, 15% FBS, 2-ME
Placenta (042903) 4 Gelatin DMEM, 15% FBS, 2-ME
Placenta (071003) 3 Gelatin DMEM, 15% FBS, 2-ME
ICBM (070203) (5% 02) 3 Plastic MEM, 10% FBS
ICBM (062703) (std. 02) 5 Plastic MEM, 10% FBS
ICBM (062703) (5% 02) 5 Plastic MEM, 10% FBS
hMSC (Lot 2F1655) 3 Plastic MSCGM
hMSC (Lot 2F1656) 3 Plastic MSCGM
hMSC (Lot 2F 1657) 3 Plastic MSCGM
hFibroblast (9F0844) 9 Plastic DMEM-F12, 10% FBS
hFibroblast (CCD39SK) 4 Plastic DMEM-F12, 10% FBS

[0224] The data were evaluated by a Principle Component Analysis, analyzing the 290
genes that were differentially expressed in the cells. This analysis allows for a relative
comparison. for the similarities between the populations. Table 9-2 shows the Euclidean
distances that were calculated for the comparison of the cell pairs. The Euclidean distances were
based on the comparison of the cells based on the 290 genes that were differentially expressed
among the cell types. The Euclidean distance is inversely proportional to similarity between the

expression of the 290 genes (i.e., the greater the distance, the less similarity exists).

Table 9-2. Euclidian Distanccs for thc Ccll Pairs

ICBM-hMSC 24.71
Placental-umbilical 25.52
ICBM-fibroblast 36.44
ICBM-fibroblast-placenta 37.09
Fibroblast-MSC 39.63
ICBM-umbilical 40.15
Fibroblast-umbilical 41.59
MSC-placenta 42.84
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Tables 9-3, 9-4, and 9-5 show the expression of genes increased in placenta-derived cells (Table
9-3), increased in umbilicus-derived cells (Table 9-4), and reduced in umbilicus- and placenta-
derived cells (Table 9-5). The column entitled “Probe Set ID” refers to the manufacturer’s
identification code for the sets of several oligonucleotide probes located on a particular site on
the chip, which hybridize to the named gene (column “Gene Name’), comprising a sequence that
can be found within the NCBI (GenBank) database at the specified accession number (column
“NCBI Accession Number™).

Table 9-3. Genes shown to have specifically increased expression in the placenta-derived cells
as compared to other cell lines assayed

Genes Increased in Placenta-Derived Cells
Probe Set ID Gene Name NCBI Accession
Number
209732_at C-type (calcium dependent, carbohydrate-recognition domain) AF070642
lectin, superfamily member 2 (activation-induced)
206067_s_at Wilms tumor 1 NM_024426
207016_s_at aldehyde dehydrogenase 1 family, member A2 AB015228
206367_at Rennin NM_000537
210004_at oxidized low density lipoprotein (lectin-like) receptor 1 AF035776
214993 _at Homo sapiens, clone IMAGE:4179671, mRNA, partial cds AF070642
202178_at protein kinase C, zeta NM_002744
209780_at hypothetical protein DKFZp564F013 AL136883
204135_at downregulated in ovarian cancer 1 NM_014890
213542_at Homo sapiens mRNA; cDNA DKFZp547K1113 (from clone Al246730
DKFZp547K1113)

Table 9-4. Genes shown to have specifically increased expression in the umbilicus-derived cells
as compared to other cell lines assayed

Genes Increased in Umbilicus-Derived Cells

Probe Set ID Gene Name ' NCBI Accession
Number
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202859 _x_at interleukin 8 NM_000584
211506_s_at interleukin 8 AF043337
210222_s_at reticulon 1 BC000314
204470_at chemokine (C-X-C motif) ligand 1 (melanoma growth NM_001511
stimulating activity
206336_at chemokine (C-X-C motif) Iigan_d 6 (granulocyte chemotactic NM_002993
207850_at Chemokine (‘)Cl;?;(%lg :r);'l)otif) ligand 3 NM_002090
203485_at reticulon 1 NM_021136
202644 s _at tumor necrosis factor, alpha-induced protein 3 NM_006290

Table 9-5. Genes shown to have decreased expression in umbilicus- and placenta-derived cells
as compared to other cell lines assayed

Genes Decreased in Umbilicus- and Placenta-Derived Cells

Probe Set ID Gene name NCBI Accession
Number

210135_s_at short stature homeobox 2 AF022654.1
205824 _at heat shock 27kDa protein 2 NM_001541.1
209687_at chemokine (C-X-C motif) ligand 12 (stromal cell-derived factor 1) U19495.1
203666_at | chemokine (C-X-C motif) ligand 12 (stromal cell-derived factor 1) NM_000609.1
212670_at elastin (supravalvular aortic stenosis, Williams-Beuren AA479278

syndrome)
213381_at Homo sapiens mRNA; cDNA DKFZp586M2022 (from clone N91149
DKFZp586M2022)

206201_s_at | mesenchyme homeo box 2 (growth arrest-specific homeo box) NM_005924.1
205817_at sine oculis homeobox homolog 1 (Drosophila) NM_005982.1
209283_at crystallin, alpha B AF007162.1
212793_at dishevelled associated activator of morphogenesis 2 BF513244
213488_at DKFZP586B2420 protein AL050143.1
209763_at similar to neuralin 1 AL049176
205200_at tetranectin (plasminogen binding protein) NM_003278.1
205743_at src homology three (SH3) and cysteine rich domain NM_003149.1

200921_s_at B-cell translocation gene 1, anti-proliferative NM_001731.1
206932_at cholesterol 25-hydroxylase NM_003956.1

204198_s_at runt-related transcription factor 3 AA541630
219747 _at hypothetical protein FLJ23191 NM_024574 .1
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204773_at interleukin 11 receptor, alpha NM_004512.1
202465_at procollagen C-endopeptidase enhancer NM_002593.2
203706_s_at frizzled homolog 7 (Drosophila) NM_003507.1
212736_at hypothetical gene BC008967 BE299456
214587 _at collagen, type VI, alpha 1 BE877796
201645_at tenascin C (hexabrachion) NM_002160.1
210239_at iroquois homeobox protein 5 U90304.1
203903_s_at Hephaestin NM_014799.1
205816_at integrin, beta 8 NM_002214.1
203069_at Synaptic vesicle glycoprotein 2 NM_014849.1
213909_at Homo sapiens cDNA FLJ12280 fis, clone MAMMA1001744 AU147799
206315_at Cytokine receptor-like factor 1 NM_004750.1
204401_at potassium intermediate/small conductance calcium-activated NM_002250.1
channel, subfamily N, member 4
216331_at integrin, alpha 7 AK022548.1
209663_s_at integrin, alpha 7 AF072132.1
213125_at DKFZP586L 151 protein AWO007573
202133_at transcriptional co-activator with PDZ-binding motif (TAZ) AA081084
206511_s_at sine oculis homeobox homolog 2 (Drosophila) NM_016932.1
213435_at KIAA1034 protein AB028957.1
206115_at Early growth response 3 NM_004430.1
213707_s_at distal-less homeo box 5 NM_005221.3
218181_s_at hypothetical protein FLJ20373 NM_017792.1
209160_at aldo-keto reductase family 1, member C3 (3-alpha AB018580.1
hydroxysteroid dehydrogenase, type II)
213905_x_at Biglycan AAB45258
201261_x_at Biglycan BC002416.1
202132_at transcriptional co-activator with PDZ-binding motif (TAZ) AA081084
214701_s_at fibronectin 1 AJ276395.1
213791_at proenkephalin NM_006211.1
205422 _s_at integrin, beta-like 1 (with EGF-like repeat domains) NM_004791.1
214927 _at Homo sapiens mRNA full length insert cDNA clone AL359052.1
EUROIMAGE 1968422
206070_s_at EphA3 AF213459.1
212805 _at KIAAQ367 protein AB002365.1
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219789 _at natriuretic peptide receptor G/guanylate cyclase C Al628360
(atrionatriuretic peptide receptor C)
219054 _at hypothetical protein FLLJ14054 NM_024563.1
213429 at Homo sapiens mRNA; cDNA DKFZp564B222 (from clone AW025579
DKFZp564B222)
204929_s_at vesicle-associated membrane protein 5 (myobrevin) NM_006634.1
201843_s_at EGF-containing fibulin-like extracellular matrix protein 1 NM_004105.2
221478 _at BCL2/adenovirus E1B 19kDa interacting protein 3-like AL132665.1
201792_at AE binding protein 1 NM_001129.2
204570_at cytochrome c oxidase subunit Viia polypeptide 1 (muscle) NM_001864.1
201621_at neuroblastoma, suppression of tumorigenicity 1 NM_005380.1
202718_at insulin-like growth factor binding protein 2, 36kDa NM_000597.1

Tablcs 9-6, 9-7, and 9-8 show the cxpression of gencs incrcascd in human fibroblasts
(Table 9-6), ICBM cells (Table 9-7), and MSCs (Table 9-8).

Table 9-6. Genes that were shown to have increased expression in
fibroblasts as compared to the other cell lines assayed.
Genes increased in fibroblasts

dual specificity phosphatase 2

KIAAQ0527 protein

Homo sapiens cDNA: FLJ23224 fis, clone ADSU02206

dynein, cytoplasmic, intermediate polypeptide 1

ankyrin 3, node of Ranvier (ankyrin G)

inhibin, beta A (activin A, activin AB alpha polypeptide)

ectonucleotide pyrophosphatase/phosphodiesterase 4 (putative function)

KTAA1053 protein

microtubule-associated protein 1A

zinc finger protein 41

HSPC019 protein

Homo sapiens cDNA: FLJ23564 fis, clone LNG10773

Homo sapiens mRINA; cDNA DKFZp564A072 (from clone

DKFZp564A072)

LIM protein (similar to rat protein kinase C-binding enigma)

inhibitor of kappa light polypeptide gene enhancer in B-cells, kinase
complex-associated protein

hypothetical protein FLI22004

Human (clone CTG-A4) mRNA sequence

ESTs, Moderately similar to cytokine receptor-like factor 2; cytokine

receptor CRL2 precursor [Homo sapiens]

transforming growth factor, beta 2

hypothctical protcin MGC29643

antigen identified by monoclonal antibody MRC OX-2

putative X-linked retinopathy protein
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Table 9-7. Genes that were shown to have increased expression in
the ICBM-derived cells as compared to the other cell lines assayed.

a) Genes Tnereased Tn TCBM Cells

scardiac ankyrin repeat protein

*MHC class I region ORF

*integrin, alpha 10

hypothetical protein FLJ22362

*UDP-N-acetyl-alpha-D-galactosamine:polypeptide N-acetylgalactosaminyltransferase 3
(GalNAc-T3)

sinterferon-induced protein 44

*SRY (sex determining region Y)-box 9 (campomelic dysplasia, autosomal sex-reversal)
keratin associated protein 1-1

hippocalcin-like 1

sjagged 1 (Alagille syndrome)

sproteoglycan 1, secretory granule

Table 9-8. Genes that were shown to have increased expression in
the MSC cells as compared to the other cell lines assayed.

b) Genes Increased In MSC Cells

sinterleukin 26

‘maltase-glucoamylase (alpha-glucosidase)

*nuclear receptor subfamily 4, group A, member 2

-v-fos FBJ murine osteosarcoma viral oncogene homolog
*hypothetical protein DC42

*nuclear receptor subfamily 4, group A, member 2

*FBJ murine osteosarcoma viral oncogene homolog B
*WNT1 inducible signaling pathway protein 1

*MCF.2 cell line derived transforming sequence
spotassium channel, subfamily K, member 15

~cartilage paired-class homeoprotein 1

*Homo sapiens cDNA FLJ12232 fis, clone MAMMA1001206
*Homo sapiens cDNA FLJ34668 fis, clone LIVER2000775
*jun B proto-oncogene

*B-cell CLL/lymphoma 6 (zinc finger protein 51)

-zinc finger protein 36, C3H type, homolog (mouse)

[0225] Summary. The present examination was performed to provide a molecular
characterization of the postpartum cells derived from umbilical cord and placenta. This analysis
included cells derived from three different umbilical cords and three different placentas. The
examination also included two different lines of dermal fibroblasts, three lines of mesenchymal

stem cells, and three lines of ileac crest bone marrow cells. The mRNA that was expressed by
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these cells was analyzed using an oligonucleotide array that contained probes for 22,000 genes.
Results showed that 290 genes are differentially expressed in these five different cell types.
These genes include ten genes that are specifically increased in the placenta-derived cells and
seven genes specifically increased in the umbilical cord-derived cells. Fifty-four genes were
found to have specifically lower expression levels in placenta and umbilical cord, as compared
with the other cell types. The expression of selected genes has been confirmed by PCR (see the
example that follows). These results demonstrate that the postpartum-derived cells have a
distinct gene expression profile, for example, as compared to bone marrow-derived cells and
fibroblasts.

EXAMPLE 10
Cell Markers in Postpartum-Derived Cells

[0226] In the preceding example, similarities and differences in cells derived from the
human placenta and the human umbilical cord were assessed by comparing their gene expression
profiles with those of cells derived from other sources (using an oligonucleotide array). Six
“signature” genes were identified: oxidized LDL receptor 1, interleukin-8, rennin, reticulon,
chemokine receptor ligand 3 (CXC ligand 3), and granulocyte chemotactic protein 2 (GCP-2).
These “signature” genes were expressed at relatively high levels in postpartum-derived cells.

[0227] The procedures described in this example were conducted to verify the
microarray data and find concordance/discordance between gene and protein expression, as well
as to establish a series of reliable assay for detection of unique identifiers for placenta- and

umbilicus-derived cells.
Methods & Maiterials

[0228] Cells. Placenta-derived cells (three isolates, including one isolate
predominately neonatal as identified by karyotyping analysis), umbilicus-derived cells (four
isolatcs), and Normal Human Dcrmal Fibroblasts (NHDF; nconatal and adult) grown in Growth
Medium with penicillin/streptomycin in a gelatin-coated T75 flask. Mesechymal Stem Cells
(MSCs) were grown in Mesenchymal Stem Cell Growth Medium Bullet kit (MSCGM; Cambrex,
Walkerville, MD).

[0229] For the IL-8 protocol, cells were thawed from liquid nitrogen and plated in
gelatin-coated flasks at 5,000 cells/cm?, grown for 48 hours in Growth Medium and then grown

for further 8 hours in 10 milliliters of serum starvation medium [DMEM —low glucose (Gibco,
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Carlsbad, CA), penicillin/streptomycin (Gibco, Carlsbad, CA) and 0.1% (w/v) Bovine Serum
Albumin (BSA; Sigma, St. Louis, MO)]. After this treatment RNA was extracted and the
supernatants were centrifuged at 150 x g for 5 minutes to remove cellular debris. Supernatants
were then frozen at -80°C for ELISA analysis.

[0230] Cell culture for ELISA assay. Postpartum cells derived from placenta and
umbilicus, as well as human fibroblasts derived from human neonatal foreskin were cultured in
Growth Medium in gelatin-coated T75 flasks. Cells were frozen at passage 11 in liquid nitrogen.
Cells were thawed and transferred to 15-milliliter centrifuge tubes. After centrifugation at 150 x
g for 5 minutes, the supernatant was discarded. Cells were resuspended in 4 milliliters culture
medium and counted. Cells were grown in a 75 cm? flask containing 15 milliliters of Growth
Medium at 375,000 cell/flask for 24 hours. The medium was changed to a serum starvation
medium for 8 hours. Serum starvation medium was collected at the end of incubation,
centrifuged at 14,000 x g for 5 minutes (and stored at -20 °C).

[0231] To estimate the number of cells in each flask, 2 milliliters of tyrpsin/EDTA.
(Gibco, Carlsbad, CA) was added each flask. After cells detached from the flask, trypsin activity
was neutralized with 8 milliliters of Growth Medium. Cells were transferred to a 15 milliliters
centrifuge tube and centrifuged at 150 x g for 5 minutes. Supernatant was removed and 1
milliliter Growth Medium was added to each tube to resuspend the cells. Cell number was
estimated using a hemocytometer.

[0232] ELISA assay. The amount of IL-8 secreted by the cells into serum starvation
medium was analyzcd using ELISA assays (R&D Systcms, Minncapolis, MN). All assays were
tested according to the instructions provided by the manufacturer.

[0233] Total RNA isolation. RNA was extracted from confluent postpartum-derived
cells and fibroblasts or for IL-8 expression from cells treated as described above. Cells were
lysed with 350 microliters buffer RLT containing beta-mercaptocthanol (Sigma, St. Louis, MO)
according to the manufacturer’s instructions (RNeasy Mini Kit; Qiagen, Valencia, CA). RNA
was extracted according to the manufacturer’s instructions (RNeasy Mini Kit; Qiagen, Valencia,
CA) and subjected to DNase treatment (2.7 U/sample) (Sigma St. Louis, MO). RNA was eluted
with 50 microliters DEPC-treated water and stored at -80°C.

[0234] Reverse transcription. RNA was also extracted from human placenta and
umbilicus. Tissue (30 milligram) was suspended in 700 microliters of buffer RLT containing 2-
mercaptoethanol. Samples were mechanically homogenized and the RNA extraction proceeded
according to manufacturer’s specification. RNA was extracted with 50 microliters of DEPC-

treated water and stored at -80°C. RNA was reversed transcribed using random hexamers with
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IL-8 (Hs00174103); and GAPDH (Applied Biosystems, Foster City, CA) were mixed with
cDNA and TagMan Universal PCR master mix according to the manufacturer’s instructions
(Applied Biosystems, Foster City, CA) using a 7000 sequence detection system with ABI Prism
7000 SDS software (Applied Biosystems, Foster City, CA). Thermal cycle conditions were
initially 50°C for 2 min and 95°C for 10 min, followed by 40 cycles of 95°C for 15 sec and 60°C
for 1 min. PCR data was analyzed according to manufacturer’s specifications (User Bulletin #2
from Applied Biosystems for ABI Prism 7700 Sequence Detection System).

[0237] Conventional PCR. Conventional PCR was performed using an ABI PRISM

7700 (Perkin Elmer Applied Biosystems, Boston, Massachusetts, USA) to confirm the results
from real-time PCR. PCR was performed using 2 microliters of cDNA solution, 1x AmpliTaq
Gold universal mix PCR reaction buffer (Applied Biosystems, Foster City, CA) and initial
denaturation at 94°C for 5 minutes. Amplification was optimized for each primer set. For IL-8,
CXC ligand 3, and rcticulon (94°C for 15 scconds, 55°C for 15 scconds and 72°C for 30 scconds
for 30 cycles); for rennin (94°C for 15 seconds, 53°C for 15 seconds and 72°C for 30 seconds for
38 cycles); for oxidized LDL receptor and GAPDH (94°C for 15 seconds, 55°C for 15 seconds
and 72°C for 30 seconds for 33 cycles). Primers used for amplification are listed in Table 1.
Primer concentration in the final PCR reaction was 1 micromolar cxcept for GAPDH, which was
0.5 micromolar. GAPDH primers were the same as real-time PCR, except that the
manufacturer’s TagMan probe was not added to the final PCR reaction. Samples were run on
2% (w/v) agarose gel and stained with ethidium bromide (Sigma, St. Louis, MO). Images were
captured using a 667 Universal Twinpack film (VWR International, South Plainfield, NJ) using a
focal-length Polaroid camera (VWR International, South Plainfield, NJ).

Table 10-1: Primers used

c) Primer name Primers
Oxidized LDL receptor S: 5'-GAGAAATCCAAAGAGCAAATGG-3' (SEQ ID NO:1)
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A: 5'-AGAATGGAAAACTGGAATAGG-3' (SEQ ID NO:2)
Renin S: 5'-TCTTCGATGCTTCGGATTCC-3" (SEQ ID NO:3)
A: 5'-GAATTCTCGGAATCTCTGTTG-3' (SEQ ID NO:4)
Reticulon S: 5'—- TTACAAGCAGTGCAGAAAACC-3' (SEQ ID NO:5)
A: 5'- AGTAAACATTGAAACCACAGCC-3' (SEQ ID NO:6)
Interleukin-8 S: 5'- TCTGCAGCTCTGTGTGAAGG—-3' (SEQ ID NO:7)
A: 5'-CTTCAAAAACTTCTCCACAACC- 3' (SEQ ID NO:8)
Chemokine (CXC) ligand 3 S: 5’- CCCACGCCACGCTCTCC-3’ (S3EQ ID NO:9)
A: 5’ -TCCTGTCAGTTGGTGCTCC -37 (SEQ ID NO:10)

[0238] Immunofluorescence. PPDCs werc fixcd with cold 4% (w/v)
paraformaldehyde (Sigma-Aldrich, St. Louis, MO) for 10 minutes at room temperature. One
isolate each of umbilicus- and placenta-derived cells at passage 0 (P0) (directly after isolation)
and passage 11 (P11) (two isolates of placenta-derived, two isolates of umbilicus-derived cells)
and fibroblasts (P11) were used. Immunocytochemistry was performed using antibodics dirccted
against the following epitopes: vimentin (1:500, Sigma, St. Louis, MO), desmin (1:150; Sigma -
raised against rabbit; or 1:300; Chemicon, Temecula, CA — raised against mouse,), alpha-smooth
muscle actin (SMA; 1:400; Sigma), cytokeratin 18 (CK18; 1:400; Sigma), von Willebrand Factor
(VWF; 1:200; Sigma), and CD34 (human CD34 Class III; 1:100; DAKOCytomation, Carpinteria,
CA). Tn addition, the following markers were tested on passage 11 postpartum cells: anti-human
GRO alpha - PE (1:100; Becton Dickinson, Franklin Lakes, NJ), anti-human GCP-2 (1:100;
Santa Cruz Biotech, Santa Cruz, CA), anti-human oxidized LDL receptor 1 (ox-LDL R1; 1:100;
Santa Cruz Biotech), and anti-human NOGA-A (1:100; Santa Cruz, Biotech).

[0239] Cultures were washed with phosphate-buffered saline (PBS) and exposed to a
protein blocking solution containing PBS, 4% (v/v) goat serum (Chemicon, Temecula, CA), and
0.3% (v/v) Triton (Triton X-100; Sigma, St. Louis, MO) for 30 minutes to access intracellular
antigens. Where the epitope of interest was located on the cell surface (CD34, ox-LDL R1),
Triton X-100 was omitted in all steps of the procedure in order to prevent epitope loss.
Furthermore, in instances where the primary antibody was raised against goat (GCP-2, ox-LDL
R1, NOGO-A), 3% (v/v) donkey serum was used in place of goat serum throughout. Primary
antibodies, diluted in blocking solution, were then applied to the cultures for a period of 1 hour at
room tcmperaturc. The primary antibody solutions were removed and the culturcs were washed
with PBS prior to application of secondary antibody solutions (1 hour at room temperature)
containing block along with goat anti-mouse IgG — Texas Red (1:250; Molecular Probes,
Eugene, OR) and/or goat anti-rabbit IgG - Alexa 488 (1:250; Molecular Probes) or donkey anti-
goat IgG — FITC (1:150, Santa Cruz Biotech). Cultures were then washed and 10 micromolar

DAPI (Molecular Probes) applied for 10 minutes to visualize cell nuclei.
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[0240] Following immunostaining, fluorescence was visualized using an appropriate
fluorescence filter on an Olympus inverted epi-fluorescent microscope (Olympus, Melville, NY).
In all cases, positive staining represented fluorescence signal above control staining where the
entire procedure outlined above was followed with the exception of application of a primary
antibody solution. Representative images were captured using a digital color videocamera and
ImagePro software (Media Cybernetics, Carlsbad, CA). For triple-stained samples, each image
was taken using only one emission filter at a time. Layered montages were then prepared using
Adobe Photoshop software (Adobe, San Jose, CA).

[0241] Preparation of cells for FACS analysis. Adherent cells in flasks were washed
in phosphate buffered saline (PBS) (Gibco, Carlsbad, CA) and detached with Trypsin/EDTA
(Gibco, Carlsbad, CA). Cells were harvested, centrifuged, and re-suspended 3% (v/v) FBS in
PBS at a cell concentration of 1x10 per milliliter. One hundred microliter aliquots were
delivered to conical tubes. Cells stained for intracellular antigens were permeablized with
Perm/Wash buffer (BD Pharmingen, San Diego, CA). Antibody was added to aliquots as per
manufactures specifications and the cells were incubated for in the dark for 30 minutes at 4°C.
After incubation, cells were washed with PBS and centrifuged to remove excess antibody. Cells
requiring a secondary antibody were resuspended in 100 microliters of 3% FBS. Secondary
antibody was added as per manufactures specification and the cells were incubated in the dark
for 30 minutes at 4°C. After incubation, cells were washed with PBS and centrifuged to remove
excess secondary antibody. Washed cells were resuspended in 0.5 milliliters PBS and analyzed
by flow cytomctry. The following antibodics werce usced: oxidized LDL rceeptor 1 (sc-5813;
Santa Cruz, Biotech), GROa (555042; BD Pharmingen, Bedford, MA), Mouse 1gG1 kappa, (P-
4685 and M-5284; Sigma), Donkey against Goat IgG (sc-3743; Santa Cruz, Biotech.). Flow
cytometry analysis was performed with FACScalibur (Becton Dickinson San Jose, CA).

Results

[0242] Results of real-time PCR for selected “signature” genes performed on cDNA
from cclls derived from human placentac, adult and nconatal fibroblasts and Mesenchymal Stem
Cells (MSCs) indicate that both oxidized LDL receptor and rennin were expressed at higher level
in the placenta-derived cells as compared to other cells. The data obtained from real-time PCR
were analyzed by the AACT method and expressed on a logarithmic scale. Levels of reticulon
and oxidized LDL receptor expression were higher in umbilicus-derived cells as compared to
other cells. No significant difference in the expression levels of CXC li gand 3 and GCP-2 were

found between postpartum-derived cells and controls. The results of real-time PCR were

-67 -

S



Prdiferation baseline of receiver 530508527 521.7 11.93 2.3 |M4-2479
Control of autostimulation (Mtiornycin C treated eutol ogoue cells

7015671111 W9209G0P8%. 43 35.7 MR al | ogenl c donor | NLOFCZAPPR2AGmyon ¢
‘noted) 255932473222707 24344.0 1481.61 6.1 MR wth cell Iine (Mtornycin
Ctreated cell type A) 508639321497 3505.0

confirmed by conventional PCR. Sequencing of PCR products further validated these
observations. No significant difference in the expression level of CXC ligand 3 was found
between postpartum-derived cells and controls using conventional PCR CXC ligand 3 primers
listed above.

[0243] The production of the cytokine, IL-8 in postpartum was elevated in both Growth
Medium-cultured and serum-starved postpartum-derived cells. All real-time PCR data was
validated with conventional PCR and by sequencing PCR products.

[0244] When supernatants of cells grown in serum-free medium were examined for the
presence of IL-8, the highest amounts were detected in media derived from umbilical-derived
cells and some isolates of placenta cells (Table 10-1). No IL-8 was detected in medium derived

from human dermal fibroblasts.

Table 10-1: TL-8 protein amount measured by ELISA

Cell type IL-8

hFibro ND

Placenta Tsolate 1 ND

Umb Isolate 1 2058.42 + 144.67

Placenta Isolate 2 ND

Umb Tsolate 2 2368.86 +22.73

Placenta Isolate3 (normal O,) 17.27 + 8.63

Placenta Isolate 3 (lowO,, W/O 264.92 + 9.88

BME)

Results of the ELISA assay for interleukin-8 (IL-8) performed on placenta-
and umbilicus-derived cells as well as human skin fibroblasts. Values are
presented here are picograms/million cells, n=2, sem.

ND: Not Detected

[0245] Placenta-derived cells were also examined for the production of oxidized LDL
receptor, GCP-2 and GROalpha by FACS analysis. Cells tested positive for GCP-2. Oxidized
LDL receptor and GRO were not detected by this method.

[0246] Placenta-derived cells were also tested for the production of selected proteins by
immunocytochemical analysis. ITmmediately after isolation (passage 0), cells derived from the
human placenta were fixed with 4% paraformaldehyde and exposed to antibodies for six
proteins: von Willebrand Factor, CD34, cytokeratin 18, desmin, alpha-smooth muscle actin, and
vimentin. Cells stained positive for both alpha-smooth muscle actin and vimentin. This pattern
was preserved through passage 11. Only a few cells (<5%) at passage 0 stained positive for

cytokeratin 18.
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[0247] Cells derived from the human umbilical cord at passage 0 were probed for the
production of selected proteins by immunocytochemical analysis. Immediately after isolation
(passage 0), cells were fixed with 4% paraformaldehyde and exposed to antibodies for six
proteins: von Willebrand Factor, CD34, cytokeratin 18, desmin, alpha-smooth muscle actin, and
vimentin. Umbilicus-derived cells were positive for alpha-smooth muscle actin and vimentin,
with the staining pattern consistent through passage 11.

[0248] Summary. Concordance between gene expression levels measured by
microarray and PCR (both real-time and conventional) has been established for four genes:
oxidized LDL receptor 1, rennin, reticulon, and IL-8. The expression of these genes was
differentially regulated at the mRNA level in PPDCs, with IL-8 also differentially regulated at
the protein level. The presence of oxidized LDL receptor was not detected at the protein level by
FACS analysis in cells derived from the placenta. Differential expression of GCP-2 and CXC
ligand 3 was not confirmed at the mRNA level, however GCP-2 was detected at the protein level
by FACS analysis in the placenta-derived cells. Although this result is not reflected by data
originally obtained from the microarray experiment, this may be due to a difference in the
sensitivity of the methodologies.

[0249] Immediately after isolation (passage 0), cells derived from the human placenta
stained positive for both alpha-smooth muscle actin and vimentin. This pattern was also
observed in cells at passage 11. These results suggest that vimentin and alpha-smooth muscle
actin expression may be preserved in cells with passaging, in the Growth Medium and under the
conditions utilizcd in these procedurcs. Cells derived from the human umbilical cord at passagc
0 were probed for the expression of alpha-smooth muscle actin and vimentin,and were positive

for both. The staining pattern was preserved through passage 11.

EXAMPLE 11
Secretion of Trophic Factors by Postpartum-Derived Cells

[0250] The secretion of selected trophic factors from placenta- and umbilicus-derived
cells was measured. Factors selected for detection included: (1) those known to have angiogenic
activity, such as hepatocyte growth factor (HGF) (Rosen ez al. (1997) Ciba Found. Symp.
212:215-26), monocyte chemotactic protein 1 (MCP-1) (Salcedo et al. (2000) Blood 96;34-40),
interleukin-8 (TL-8) ( Li et al. (2003) J. Immunol. 170:3369-76), keratinocyte growth factor
(KGF), basic fibroblast growth factor (bFGF), vascular endothelial growth factor (VEGF)
(Hughes et al. (2004) Ann. Thorac. Surg. 77:812-8), matrix metalloproteinase 1 (TIMP1),
angiopoietin 2 (ANG2), platelet derived growth factor (PDGF-bb), thrombopoietin (TPO),
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heparin-binding epidermal growth factor (HB-EGF), stromal-derived factor 1alpha (SDF-
lalpha); (2) those known to have neurotrophic/neuroprotective activity, such as brain-derived
neurotrophic factor (BDNF) (Cheng et al. (2003) Dev. Biol. 258;3 19-33), interleukin-6 (IL-6),
granulocyte chemotactic protein-2 (GCP-2), transforming growth factor beta2 (TGFbeta2); and
(3) those known to have chemokine activity, such as macrophage inflammatory protein lalpha
(MIP1a), macrophage inflammatory protein 1beta (MIP1b), monocyte chemoattractant-1 (MCP-
1), Rantes (regulated on activation, normal T cell expressed and secreted), 1309, thymus and
activation-regulated chemokine (TARC), Eotaxin, macrophage-derived chemokine (MDC), IL-
8).

Methods & Materials

[0251] Cell culture. PPDCs from placenta and umbilicus as well as human fibroblasts
derived from human neonatal foreskin were cultured in Growth Medium with
penicillin/streptomycin on gelatin-coated T75 flasks. Cells were cryopreserved at passage 11
and stored in liquid nitrogen. After thawing of the cells, Growth Medium was added to the cells
followed by transfer to a 15 milliliter centrifuge tube and centrifugation of the cells at 150 x g for
5 minutes. The supernatant was discarded. The cell peliet was resuspended in 4 milliliters
Growth Medium, and cells were counted. Cells were seeded at 375 ,000 cells/75 cm? flask
containing 15 milliliters of Growth Medium and cultured for 24 hours. The medium was
changed to a serum-free medium (DMEM-low glucose (Gibco), 0.1% (w/v) bovine serum
albumin (Sigma), penicillin/streptomycin (Gibco)) for 8 hours. Conditioned serum-free medium
was collceted at the end of incubation by centrifugation at 14,000 x g for 5 minutcs and storcd at
—20°C. To estimate the number of cells in each flask, cells were washed with PBS and detached
using 2 milliliters trypsin/EDTA. Trypsin activity was inhibited by addition of 8 milliliters
Growth Medium. Cells were centrifuged at 150 x g for 5 minutes. Supernatant was removed, and
cells were resuspended in 1 milliliter Growth Medium. Cell number was estimated using a
hemocytometer.

[0252] ELISA assay. Cells were grown at 37°C in 5% carbon dioxide and atmospheric
oxygen. Placenta-derived cells (batch 101503) also were grown in 5% oxygen or beta-
mercaptoethanol (BME). The amount of MCP-1, IL-6, VEGF, SDF-1lalpha , GCP-2 , IL-8, and
TGF-beta 2 produced by each cell sample was measured by an ELISA assay (R&D Systems,
Minneapolis, MN). All assays were performed according to the manufacturer’s instructions.

[0253] SearchLight multiplexed ELISA assay. Chemokines (MIP1a, MIP1b, MCP-
1, Rantes, 1309, TARC, Eotaxin, MDC, IL8), BDNF, and angiogenic factors (HGF, KGF, bFGF,
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VEGF, TIMP1, ANG2, PDGF-bb, TPO, HB-EGF were measured using SearchLight Proteome
Arrays (Pierce Biotechnology Inc.). The Proteome Arrays are multiplexed sandwich ELISAs for
the quantitative measurement of two to 16 proteins per well. The arrays are produced by spotting
a2x2,3x3,or4x 4 pattern of four to 16 different capture antibodies into each well of a 96-
well plate. Following a sandwich ELISA procedure, the entire plate is imaged to capture
chemiluminescent signal generated at each spot within each well of the plate. The amount of
signal generated in each spot is proportional to the amount of target protein in the original

standard or sample.

Results

[0254] ELISA assay. MCP-1 and IL-6 were secreted by placenta- and umbilicus-
derived cells and dermal fibroblasts (Table 11-1). SDF-1alpha was secreted by placenta-derived
cells cultured in 5% O, and by fibroblasts. GCP-2 and IL-8 were secreted by umbilicus-derived
cells and by placenta-derived cells cultured in the presence of BME or 5% O,. GCP-2 also was
secreted by human fibroblasts. TGF-beta2 was not detectable by ELISA assay.

Table 11-1. ELISA assay results
(values presented are picograms/milliliter/million cells (n=2, sem)

MCP-1 IL-6 VEGF | SDF-lo GCP-2 IL-8 TGF-

B2
Fibroblast 17+1 6113 20+2 19+1 21+1 ND ND
Placenta (042303) 60+3 41+2 ND ND ND ND ND
Umbilicus (022803) 1150+74 | 42344289 | ND ND 160+11 20584145 | ND
Placenta (071003) 125+16 | 10+1 ND ND ND ND ND
Umbilicus (071003) 2794484 | 1356+43 | ND ND 2184498 | 2369+23 | ND
Placenta (101503) BME 21+10 6743 ND ND 4449 1749 ND
Placenta (101503) 5% O,, W/O 77+16 339+21 ND 1149+137 | 54+2 265+10 ND
BME

Key: ND: Not Detected.

[0255] SearchLight multiplexed ELISA assay. TIMP1, TPO, KGF, HGF, FGF,
HBEGF, BDNF, MIP1b, MCP1, RANTES, 1309, TARC, MDC, and IL-8 were secreted from
umbilicus-derived cells (Tables 11-2 and 11-3). TIMP1, TPO, KGF, HGF, HBEGF, BDNF,
MIPla, MCP-1, RANTES, TARC, Eotaxin, and 1L-8 were secreted from placenta-derived cells
(Tables 12-2 and 12-3). No Ang2, VEGF, or PDGF-bb were detected.

Table 11-2. SearchLight Multiplexed ELISA assay results

TIMP1 | ANG2 | PDGFbb | TPO KGF HGF FGF VEGF | HBEGF | BDNF
Hib 19306.3 | ND ND 230.5 5.0 ND ND 279 1.3 ND
P1 24299.5 | ND ND 546.6 8.8 16.4 ND ND 3.81.3 ND
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Kcy: hFB (human fibroblasts), P1 (placenta-derived oclls (042303)), Ul (umbilicus-dcrived cells (022803)),
P3 (placenta-derived cells(071003)), U3 (umbilicus-derived cells (071003)). ND: Not Detected.

Table 11-3. SearchLight Multiplexed ELISA assay results

MIPla | MIP1b | MCP1 RANTES | 1309 TARC Eotaxin | MDC IL8
hFB ND ND 39.6 ND ND 0.1 ND ND 204.9
P1 79.5 ND 228.4 4.1 ND 3.8 12.2 ND 413.5
U1 ND 8.0 1694.2 | ND 224 37.6 ND 189 51930.1
P3 ND ND 102.7 ND ND 0.4 ND ND 63.8
U3 ND 5.2 2018.7 | 41.5 11.6 21.4 ND 4.8 105159

Key: hFB (human fibroblasts), P1 (placenta-derived PPDC (042303)), U1 (umbilicus-derived PPDC (022803)),
P3 (placenta-derived PPDC (071003)), U3 (umbilicus-derived PPDC (071003)). ND: Not Detected.

[0256] Summary. Umbilicus- and placenta-derived cells scereted a number of trophic
factors. Some of these trophic factors, such as HGF » bFGF, MCP-1 and IL-8, play important
roles in angiogenesis. Other trophic factors, such as BDNF and IL-6, have important roles in

neural regeneration.

EXAMPLE 12

In Vitro Immunological Evaluation of Postpartum-Derived Cells

[0257] Postpartum-derived cells (PPDCs) were evaluated ir vitro for their
immunological characteristics in an effort to predict the immunological response, if any, these
cells would elicit upon iz vivo transplantation. PPDCs were assayed by flow cytometry for the
presence of HLA-DR, HLA-DP, HLA-DQ, CD80, CD86, and B7-H?2. These proteins are
expressed by antigen-presenting cells (APC) and are required for the direct stimulation of naive
CD4" T cells (Abbas & Lichtman, CELLULAR AND MOLECULAR IMMUNOLOGY, 5th Ed. (2003)
Saunders, Philadelphia, p. 171). The cell lines were also analyzed by flow cytometry for the
expression of HLA-G (Abbas & Lichtman, 2003, supra), CD 178 (Coumans, et al., (1999)
Journal of Immunological Methods 224, 185-1 96), and PD-L2 (Abbas & Lichtman, 2003, supra;
Brown, et. al. (2003) The Journal of Immunology 170, 125 7-1266). The expression of these
proteins by cclls residing in placental tissucs is thought to mediatc the mmmuno-privileged status

of placental tissues in utero. To predict the extent to which placenta- and umbilicus-derived cell
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lines elicit an immune response in vivo, the cell lines were tested in a one-way mixed

lymphocyte reaction (MLR).

Materials and Methods

[0258] Cell culture. Cclls were culturced to conflucnece in Growth Medium containing
penicillin/streptomycin in T75 flasks (Corning, Corning, NY) coated with 2% gelatin (Sigma: St.
Louis, MO).

[0259] Antibody Staining. Cells were washed in phosphate buffered saline (PBS)
(Gibco, Carlsbad, CA) and detached with Trypsin/EDTA (Gibco, Carlsbad, MO). Cells were
harvested, centrifuged, and re-suspended in 3% (v/v) FBS in PBS at a cell concentration of 1x10
per milliliter. Antibody (Table 12-1) was added to one hundred microliters of cell suspension as
per manufacturer’s specifications and incubated in the dark for 30 minutes at 4°C. After
incubation, cells were washed with PBS and centrifuged to remove unbound antibody. Cells
were re-suspended in five hundred microliters of PBS and analyzed by flow cytometry using a
FACSCalibur instrument (Becton Dickinson, San Jose, CA).

Table 12-1. Antibodies

Antibody Manufacturer Catalog Number
HLA-DRDPDQ BD Pharmingen (San Diego, CA) 555558

CD80 BD Pharmingen (San Diego, CA) 557227

CDg6 BD Pharmingen (San Diego, CA) 555665

B7-H2 BD Pharmingen (San Diego, CA) 552502

HLA-G Abcam (Cambridgeshire, UK) ab 7904-100

CD 178 Santa Cruz (San Cruz, CA) sc-19681

PD-L2 BD Pharmingen (San Diego, CA) 557846

Mouse IgG2a Sigma (St. Louis, MO) F-6522

Mouse IgGlkappa  Sigma (St. Louis, MO) P-4685

[0260] Mixed Lymphocyte Reaction. Cryopreserved vials of passage 10 umbilicus-
derived cells labeled as cell line A and passage 11 placenta-derived cells labeled as cell line B
were sent on dry ice to CTBR (Senneville, Quebec) to conduct a mixed lymphocyte reaction
using CTBR SOP No. CAC-031. Peripheral blood mononuclear cells (PBMCs) were collected
from multiple male and female volunteer donors. Stimulator (donor) allogeneic PBMC,
autologous PBMC, and postpartum cell lines were treated with mitomycin C. Autologous and
mitomycin C-treated stimulator cells were added to responder (recipient) PBMCs and cultured

for 4 days. After incubation, [*H]thymidine was added to each sample and cultured for 18 hours.
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Following harvest of the cells, radiolabeled DNA was extracted, and [*H]-thymidine
incorporation was measured using a scintillation counter.

[0261] The stimulation index for the allogeneic donor (SIAD) was calculated as the
mean proliferation of the receiver plus mitomycin C-treated allogeneic donor divided by the
baseline proliferation of the receiver. The stimulation index of the PPDCs was calculated as the
mean proliferation of the receiver plus mitomycin C-treated postpartum cell line divided by the

baseline proliferation of the receiver.
Results

[0262] Mixed lymphocyte reaction — placenta-derived cells. Seven human volunteer
blood donors were screened to identify a single allogeneic donor that would exhibit a robust
proliferation response in a mixed lymphocyte reaction with the other six blood donors. This
donor was selected as the allogeneic positive control donor. The remaining six blood donors
were selected as recipients. The allogeneic positive control donor and placenta-derived cell lines
were treated with mitomycin C and cultured in a mixed lymphocyte reaction with the six
individual allogeneic receivers. Reactions were performed in triplicate using two cell culture
plates with three receivers per plate (Table 12-2). The average stimulation index ranged from
1.3 (plate 2) to 3 (plate 1) and the allogeneic donor positive controls ranged from 46.25 (plate 2)
to 279 (plate 1) (Table 12-3).
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Proliferation baseline of
donor) confrol

resol ver 312419349 360.0 54.34 15.1 fallogonio
of apl ostlnmul aVon (Mtonycln ewerl ed aut0104011. cells)

567604374
of receiver

5182978287050 24. 0

C el

line 1lype A PR&TUSEPEPE2EY basel i ne

510137352973 3936.3 1078. 19

Table 12-2. Mixed Lymphocyte Reaction Data - Cell Line B (Placenta)

Analytical

number

IM03-7769

..Sl(eellline)

SI (donor)

IM03-7770

S| (donor)

IM03-7771

Control of a

MSI (donor)

(allogenic donor)

Control of autosnrnulauan (Mtorry éutobgous celI;‘).

IM03-7772
" MLRw ith cell line (Mtorrrycln Ctreated celi type B)
Sl (donor) . osesi
Sigcellfine) : .. N USROS VIO MOV S o
IM03-7768 Proliferation baselr

Cell line type B | ....Proliferation baseline of receiver |28 e s Jas LfL1sto | 10.4d 1 80 ]
ulation (Mtorrycln treated autologous cells) 822 1075 87 794 294755 3747
Plate ID: Plate 2
Analytical Guiture Replicates
number System 1 2 3 Mean SD (&%
Proliferation baseline of receiver 908 181 330 473.0 384.02 81.2
IMO3-7773 Control of autostimulation (Mi in C treated autologous cells) 269 405 572 415.3 151.76 36.5
MLR allogenic donor IMD3-7768 (Mitomyein G treated) 29151 28691 28315 28719.0 | 418.70 1.5
MLR with csll line (Mitomycin C treated cell type B) 567 732 905 734.7 169.02 23.0
Sl (donor) 61
Sl (cell line) 2
Proliferation baseline of receiver 893 1376 185 818.0 599.03 73.2
IM03-7774 Control of autostimulation (Mitomyeln G treated )\ cells) 261 381 568 403.3 154.71 38.4
MLR allogenic donor IM03-7768 (Mltomyein G treatsd) 53101 42839 48283 48074.3 | 5134.18 10.7
MLR with cell line (Mitomycin C treated cali type B) 518 789 294 532.7 247.97 46.6
Sl (donor) 59
Sl (cell line) 1
Proliferation basaline of recsiver 1272 300 544 705.3 505.69 71.7
IM03-7775 Control of autostimulation (Mitomycin C treated autologous calls) 232 109 484 305.0 165.89 51.1
MLR allogenic donor IM03-7768 (Mitomycin G treated) 23554 10523 28965 21014.0 | 9479.74 451
MLR with cell line (Mitomycin C treated cell type B) 768 924 563 751.7 181.05 24.1
Sl (donor) 30
Sl (cell line) 1
Prollferation baseline of recelver 1530 137 1046 904.3 707.22 78.2
IM03-7776 Control of autostimulation (Mitomycin C treated cells) 420 218 394 344.0 109.89 31.9
MLR allogenic donor IM03-7768 (Mitomycin C treated) 28893 32493 34746 32044.0 | 2952.22 9.2
MLR with csll line (Mitomyein C treated call type B) a a a a a a
Sl (donor) 35
Sl {cell line) a
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27.4 Control of eutoslimalon (Mtonycin treated autol ogous cells)
102445702153 2882.3 1466.04 50.9 Tabl e 12-5. Average stinulation

i ndex of unbVPRPWHET8¥r i ved cells and an al | ogenei ¢ donoPCISMP8ET | ynphocyt e
reaction with five individual allogeneic receivers. Average Stinulation Index

Recipient Unbilicus Plate 1 (receivers 1-4) 42.75 6.5 Plate 2 (receiver 5) 70
9

Table 12-3. Average stimulation index of placenta cells and an allogeneic donor

in a mixed lymphocyte reaction with six individual allogeneic receivers

Average Stimulation Index

Recipient Placenta
Platc 1 (reccivers 1-3) 279 3
Plate 2 (receivers 4-6) 46.25 1.3

[0263] Mixed lymphocyte reaction — umbilicus-derived cells. Six human volunteer
blood donors were screened to identify a single allogeneic donor that will exhibit a robust
proliferation response in a mixed lymphocyte reaction with the other five blood donors. This
donor was selected as the allogeneic positive control donor. The remaining five blood donors
were selected as recipients. The allogeneic positive control donor and placenta cell lines were
mitomycin C-treated and cultured in a mixed lymphocyte reaction with the five individual
allogeneic receivers. Reactions were performed in triplicate using two cell culture plates with
three reccivers per plate (Table 12-4). The average stimulation index ranged from 6.5 (platc 1)
to 9 (plate 2) and the allogeneic donor positive controls ranged from 42.75 (plate 1) to 70 (plate
2) (Table 12-5).

Table 12-4. Mixed Lymphocyte Reaction Data- Cell Line A (Umbilicus)
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WO 2007/ 070870PCT/ US2006/ 062157 [ 0264] Antigen presenting cell markers -
pl acent a-derived cells. Hi stogranms of placenta-derived cells analyzed by flow
cytometry shbQ2Me@8i%e expression of HLA-DR, DP, DQ CHBEH/USESEB21¥nd B7- H2,

as noted by fluorescence value consistent with the 1gG control, indicating
that placental -derived cell lines lack the cell surface nolecules required to
directly stinulate CD4+ T cells. [ 0265] | munonodul ati ng nmarkers -

pl acent a-derived cells. Histogranms qummrg,g,gggogAsga@rl ved cells analyzed by flow
eytonetry show positive expression of PD-L2, as noted by the increased val ue
of fluorescence relative to the IgG cont r6f"™"&Hd negative expression of CD178

and FI LA-G., as Aﬂé‘gﬂc&‘d hy flyor esgence val-ue nnnsn tpldn;;r‘; with the lnr‘ contyt ol .
[0266] Antigeppmesenting cellswarkers - udhilicuszderjsved eeb Ils s Hi st ograns
of unbilicus- de;,vqowﬁ,d 6@l ‘oyﬁéﬁlﬁhyaogots QW cyfzorrasﬁory @bow Begatisve] &Xpfession
of HLA-DR DP DB Uy el ettt 12, @S| WOt ey ik Uof BSTeHEe: valiup
consistent w tg?'(gg,,mg, I gG control, indi cati ng [that unbiTicaltderivedicelT|lines

| ack the cell Lsurf nol ecul es rPﬂiJIrF‘dt directJv St uae CDAH T cells.
[02671 | m*runorrqggJ@t a@ AGlmhmm VBl Blats rsosdd D[ | || GldS - BT | Vi@ [clphds. zd-ﬁf t g4r Ams of
unbi | i cus-der| ved ce| | SwAREIYZER cﬁiwﬂ:&‘w cyt OB r ¥ows i HOBTSE Y EeXpEdsEi on of
PD-L2, as notpd fiit he i ncreased val ue of f|lluorescence 1€ at17ve= to the | gG
control, and pegative expression of CD178 gnd HRA-G as no lluor escence
val ue consi st pnf, i, t Neott@ueblo s O E i oems et | | 2668k SURREr ly Qf—fﬁr szagge ﬁ@ ed

| ymphocyt e repctions cdﬁdﬁtﬁé’gﬁi@s‘(l’cﬁfﬂy‘m@@ent a-qey i Bl CEYI fﬁ@ Wreehe ldgver age
stimul ation ingﬁ(b(‘jﬁ';;g)anged from1l.3 to 3, and [that of the 4] ogemerc |positive
controls ranged from46.25 to 279, 1n the miixed | ynphocytiel reac¢ti ons cohduct ed
with unbilicus-defdv dmcfe,lo fridiviiBS e i hR.Lavenade 7t i il at br | G8exX :Z&g&d [rom
6.5 to 9, and| that of tHendllaEnsy: oS tijvielont Pl S qng@er 1 2% [4287b to
70. Pl acent a-| ghigrani I I cus-derived cell Tines were negaffi vesTor thHe
expression of (Ihe sTimitaring protejns HLAGDR,— HEA-DP—HIAF DO TCP8 6, and

B7-H2, as neasured by flow cytom:try Pl acenta- and unbili cus- derlved cel |
lines were negative for the expressiQh,@f..i mune-nodul ating proteins HLA-G and

CD 178 apd; ssion of P12 as nepasured by flow

n; ulfure “Replicaies .
cytometry.n el ofjenei ¢ dOh&MEB.NQS_C_O_DLQI&1 ant kgen-prleseat il ne clelds expressi ng
HLA- DR, DQ,,M_ZQ;B DB B T ot ber eby2al | B ng: flof dehé 12E [mdiSat i on of nave
CD4+ T cg The g e c vl L8N - friedgnt PO CEYl | BT ages @LDE%CJI es on
pl acent at Ssp}ggﬁqfﬂurrbl [1cus-derived celTs|rlequired for tjhe drect [sti Ul ati on of
nave CD4|T cells and the presence of PO+L2, an inmunopodullating prptein, my
accountd en.c%el |t SER TR SH i ndex exriélibi t&d b%i; hpse, ¢ebls| bdl ¢ MR as
conpar e Z1 070870PCT/IUS20067 062157 FEXAMPLE 13
|nrr{)ﬁ t r oL BVEPA ogmr ebimilelo g w S e | foex i vieel HINE: g radelod |r &hoP rty to
Suppr ess an I nmunot ogi cal ReESpoOnse 0269 Pracenta—an

unbi | i cus-derived cells (PDCs, UDCs) were evaluated in vitro for their ability
as a third party to suppress an i nmunol ogi cal response between two hapl ot ype
m smat ched peflabled2efl. Avtepam stonbhioe islax ofehbiliCRBNIiCyd pdlbuhdtns ons. Recent
reports have gugagst ﬁ&otrFii’iémY)%ﬁ' gle reé% iBE %tﬂ%@??&[ﬂ& glgag a%é QI .i.he

suppressi on of an 1 munol ogi cal tween gra or “cell

popul ati ons (TECHYESA ni xed Iyrrphocyte reaction was used to investigate the
ability of PDCs or UDCs to act as a third party to suppress an i nmune response
bet ween tvy&vehayalsﬁfnyaﬁmmnamtched perl pheral bl ood m)nonucl ear cell (PBMO)
popul ati ofis (d) VEterrar s _and et TouS: o270 at+op and

Cul ture. PRNC . yere jopediate iR d from whol 6 Eb’é‘% obta| ned ffom heal t hy
consentin [S. ag €Nt cgniTiTugalion ang e suepence 1640
with 10% ?&?8’6‘3&"‘5"\!?—% 711 PDC 4nd ||nr“gm|fur 92 ‘Blacent g or unhi Ptus- deri ved
cells werepmegdagéwats)S 0E+03 celfl s per cm'sq., e anded to approxi gptely 70%
confl uence OT OW o a—{ DVEMow gt ucose SrPB o 1 and
harvested with trypsin. Cells were treated wnth 500 U/n1 IFN—? during
expansion to i nduce HLA-DR, DP, DQ expression. [ 0272] Hapl ot ype

M smatch. Stinul ator PBMC, responder PBMC, and PDC or UDC were 6 of 6 nmjor

hi st oconpati bility m smatches. -77Q273] Stimulator cells proliferation
inhibition. PDC or UDC and stimulator PBMC were treated with 25ug/ m ntitonycin
C for 30 mnutes at standard conditions to inhibit cell proliferation. Cells
were then washed with fresh RPM 1640. [0274] M xed Lynphocyte Reacti on.

M xed | ynphocyte reactl on were conduct ed in round bottom 96 well plates with
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M.C Plus 12,500 3rd party cells Responder Cell Plus 25,000 3rd party cells
Responder Cell Plus 12,500 3rd party cells 25,000 3rd party cells 12,500 3rd
party cells WALWOTOHEWr poration (cIDIT) 2970 67 20893 34FETAGYINHOGYT4 7113 223
411 Proliferation Control Proliferation Control One-Way MR Control Two-\Wy
MR with 3rd party Two-Way MLR with 3rd party One-Way MR Control One-Way MR
Control Proliferation Control Proliferation Control Responder cells al one

Pl us 25, 000" 3 Fhr BYViglt PESpRERRR e esodaPer farvyetee ieimter chi1
Pl us 25KpBrentpdertvedeelld snaRespbyfew cfehletrPlshor h@zabike Sttlessian by HEA-DR, BPus 25, 000
008 e P LA A SR R ey SHLLRGALRS B 5 T, 7 205
shown i n indigsting thpgpigoentad-darigeddeell Aingy lgely s cgll snfiod moRableercy8irgdl to ity t r eat ed
unbi | i cugggehto@dsceldis Test Condi tion
[0265] Immunomodulating markers — placenta-derived cells. Histograms of
placenta-derived cells analyzed by flow cytometry show positive expression of PD-L2, as noted
by the increased value of fluorescence relative to the IgG control, and negative expression of
CD178 and HLA-G, as noted by fluorescence value consistent with the IgG control.
[0266] Antigen presenting cell markers — umbilicus-derived cells. Histograms of
umbilicus-derived cells analyzed by flow cytometry show negative expression of HLA-DR, DP,
DQ, CD80, CD86, and B7-H2, as noted by fluorescence value consistent with the IgG control,
indicating that umbilical-derived cell lines lack the cell surface molecules required to directly
stimulate CD4" T cells.
[0267] Immunomodulating cell markers — umbilicus-derived cells. Histograms of
umbilicus-derived cells analyzed by flow cytometry show positive expression of PD-L2, as noted
by the increased value of fluorescence relative to the IgG control, and negative expression of
CD178 and HLA-G, as noted by fluorescence value consistent with the IgG control.
[0268] Summary. In the mixed lymphocyte reactions conducted with placenta-derived
cell lines, the average stimulation index ranged from 1.3 to 3, and that of the allogeneic positive
controls ranged from 46.25 to 279. In the mixed lymphocytc rcactions conducted with umbilicus-
derived cell lines the average stimulation index ranged from 6.5 to 9, and that of the allogeneic
positive controls ranged from 42.75 to 70. Placenta- and umbilicus-derived cell lines were
negative for the expression of the stimulating proteins HLA-DR, HLA-DP, HLA-DQ, CD80,
CD86, and B7-H2, as mcasurcd by flow cytometry. Placenta- and umbilicus-derived ccll lincs
were negative for the expression of immuno-modulating proteins HLA-G and CD178 and
positive for the expression of PD-L2, as measured by flow cytometry. Allogeneic donor PBMCs
contain antigen-presenting cells expressing HLA-DR, DQ, CD8, CD86, and B7-H2, thereby
allowing for the stimulation of naive CD4" T cells. The absence of antigen-presenting cell
surface molecules on placenta- and umbilicus-derived cells required for the direct stimulation of
naive CD4" T cells and the presence of PD-1.2, an immunomodulating protein, may account for

the low stimulation index exhibited by these cells in a MLR as compared to allogeneic controls.
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Treatment 3H Incorporation (cirri) Proliferation Control Responder cells

al one 4275 Proliferation Control Stimulator pool (MtC alone 79 One-Way MR
Control ResPBRAWEP8Y | s plus Stinmulator pool (MtC) 29F6FURHNNBY MR with
3rd party MLC Plus 25,000 IFNg treated 3rd party cells 2105 Two-Way MLR with
3rd party MLC Plus 12,500 IFNg 3rd party cells 13175 One-Way MR Contr ol
Responder Cell Pius 25,000 IFNg treated 3rd party cells 4496

EXAMPLE 13
In Vitro Evaluation of Human Postpartum Derived Cells
as a Third Party to Suppress an Immunological Response
[0269] Placenta- and umbilicus-derived cells (PDCs, UDCSs) were evaluated in vitro for

their ability as a third party to suppress an immunological response between two haplotype
mismatched peripheral blood mononuclear cell (PBMC) populations. Recent reports have
suggested that various cell types maybe useful for the suppression of an immunological response
between graft and donor cell populations (1,2). A mixed lymphocyte reaction was used to
investigate the ability of PDCs or UDCs to act as a third party to suppress an immune response
between two haplotype mismatched peripheral blood mononuclear cell (PBMC) populations (3).

Materials and Methods:

[0270] PBMC Tsolation and Culture. PBMC were immediately isolated from whole
blood obtained from healthy consenting donors by gradient centrifugation and re-suspended in
RPMI 1640 with 10% FBS.

[0271] PDC and UDC Culture. Placenta- or umbilicus-derived cells were seeded at
5.0E+03 cells per ci/sq., expanded to approximately 70% confluence in growth media (DMEM-
low glucose, 15% FBS, BME, and P/S), and harvested with trypsin. Cells were treated with 500
U/ml IFN-y during expansion to induce HLA-DR, DP, DQ expression.

[0272] Haplotype Mismatch. Stimulator PBMC, responder PBMC, and PDC or UDC
were 6 of 6 major histocompatibility mismatchcs.

[0273] Stimulator cells proliferation inhibition. PDC or UDC and stimulator PBMC
were treated with 25nug/ml mitomycin C for 30 minutes at standard conditions to inhibit cell
proliferation. Cells were then washed with fresh RPMI 1640.

[0274] Mixed Lymphocyte Reaction. Mixcd lymphocyte rcaction were conducted in
round bottom 96 well plates with all cells cultured in RPMI 1640 containing 10% FBS.
Mitomycin C treated PDC or UDC were plated in designated wells at 2.5E+04 or 1.25E+04 cells
per well. Mitomycin C treated stimulator PBMC and responder PBMC were plated in
designated wells each at 1.0E+05 cells per well.

[0275] Thymidine Incorporation. After six days of culture 20pl of a 50uCi/ml [°H]
thymidine solution was added to each well. After seven days of culture cells were evaluated for
[*H] thymidine incorporation with a TopCountl scintillation counter instrument. Label

incorporation was expressed as counts per minute (cpm)

-79 -



One-Way MLR Control Responder Cell Plus 12,500 IFNg 3rd party cells 4019
Proliferation Control 25,000 IFNg treated 3rd party cells 172 Proliferation
Control  12,%Q@007EN§3rd party cells 196 WD 2007/ 07087 FOE TS 890216/ 062157
One-VWay MR Control Two-Way MLR with 3rd party Two-Way MLR with 3rd party
One-Way MLR Control One-Way MR Control Proliferation Control Proliferation
Control Responder cells plus Stinmulator pool (MtC M.C Plus 25,000 3rd party
cells MLC Plus 12,500 3rd party cells Responder Cell Plus 25,000 3rd party

cel | s RAXgs8Heer Cell Plus 12,500 3rd party cells 25,000 3rd party cells 12,500
3rd party Cel[ie%ul?sgfglﬁglaé'eﬁyas&nw B4 shothd AR taBRR 137 13-2 and in Fi@REEl oA CaN be

seen fromthe t abl es and ures,. in the one-way M.R the responder PBNI Cs
showed i ?%%&%TFF“?W?QI{S&?%W%B@&M ation as corrpgr ed to responder PBMC
only and €tY¥Fdt or PBMC On i s suggests prollferatIrJ‘on of these cells when
co-cultured with mtonycin C treated stinul ator PBMCs. ‘f‘ﬁh Evel of responder
PBMC pr adrbifi@stah iconrcss Uggest SReaBorideiasnoiier@g cal response of e’zpgsponder PBMC to
t he m t cmyigdratioCorntaat ed St i stHuaitad podPBAC) alone [0277] The | eveb7 of [311]

t hyt ni di@re-WacdrRpOerarbi on byRespsdenaéy pliBNGlapopau(MitG) ed Wi t 20893

hapl ot T&%W@h‘ﬁ%‘%ﬁ@b&%ﬁ%nﬂéhmp'@s?5@Et3éﬂpqﬂm@ﬂal one was | ess t3H8h the | evel of
[ 3H] r’ﬁod4"ﬁt’v"r'?1 o-cul tured wi0f44

! o SR ot SRR S i cugpests 1

PDC el i Pont ot'ype-m smat ghied responder
PBMCs |%rg: ,3&,02%%& m%@% d p Cé',\gdl tion of m t onycin Cﬁ&feat ed PDC
(IFN-y treated or untreated) as a third party in these cultures decreases the
| evel of responder PBIMC [3H] | abel ed thym di ne incorporation. This suggests
that therdoid 132 pehtyatddMecpiaReassestit he | munol ogi cal response of the
responderesREdniiort 0 t he m t amegonamt C treat ed stinul at or EehéSpordkiBh S Suppr essi on
appear s Rroifiyatiod @setraflependeMes@sdgekls atose was directly rel ated geyor esponder
PBMC i nhirpiferatipn CoRed er encesStingptoEx@hiMite) di@e 1) Brader SP et. al .67USP

6, 355, 23qeEHey MEOute) B| oditsPepOTEelEelys BmBE arpt (V8E5- 22 20893
Two-Way MLR with 3rd party MLC Plus 25,000 3rd party cells 3250

Two-Way MLR with 3rd party MLC Plus 12,500 3rd party cells 6586

One-Way MLR Control Responder Cell Plus 25K 3rd party cells 4915

One-Way MLR Control Responder Cell Plus 12.5K 3rd party cells 6887
Proliferation Control Plus 25,000 3rd party cells 291
Proliferation Control Plus 12,500 3rd party cells 243

Results for umbilicus-derived cells are shown in tables 13-3, 13-4 and in Figures 3 and 4.

Table 13-3. IFN-y treated umbilicus derived cells

Test Condition Treatment 3H
Incorporation
(cpm)
Proliferation Control Responder cells alone 4275
Proliferation Control Stimulator pool (MitC) alone 79
One-Way MLR Control Responder cells plus Stimulator pool (MitC) 20362
Two-Way MLR with 3rd party MLC Plus 25,000 IFNg freated 3rd party cells 2105
Two-Way MLR with 3rd party MLC Plus 12,500 IFNg 3rd party celis 13175
One-Way MLR Control Relsponder Cell Plus 25,000 IFNg treated 3rd party 4496
cells
One-Way MLR Control Responder Cell Plus 12,500 IFNg 3rd party cells 4019
Proliferation Control 25,000 IFNg treated 3rd party cells 172
Proliferation Control 12,500 IFNg 3rd party celis 196
Table 13-4. Unireated umbilicus derived cells
Test Condition Treatment 3H
Incorporation
(cpm)
Proliferation Control Responder cells alone 4275
Proliferation Control Stimulator pool (MitC) alone 79
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3) Klein, Jan I mmunol ogy: The Science of Self-Nonself Discrimnation John
Wley & Sons, New York p.453-8 [ 0279] The present invention is not
limted to t\We2¥MUdT%ent s descri bed and exenplified abd¥¢d/USH96/042857capabl e of
variation and nodification within the scope of the appended clainms. 82
CLAIMS: 1. A cell conposition for use in inhibiting an adverse inmune response
in a transplant recipient that is histoconpatibility-msmatched to the

transpl ant donor con‘gri sin aophar maceuti cal ly accec?t able carrier and a

subst ant 4" ous p 9" G7l's pjus GHBMRIPARIS-MEY) ved celd®S83 sol ated from
hian W@:&%@ﬁ e R

popul at | 9 Why Bk ESntlp  CAPARERber BEN biuk £415008y R Ggpansi on g, cul ture, and
wher ei n dhevaoput abhen of CReleniidsei BRs 105doavd gy ehigr act eri sthes: a)

pot ent i aprofff@stioatCoht@@st 40 dasbbdd agpariytemul t ure; b§ production efs CD 10, CD 13,
CD44, CD78ifer@08@ontRIDG-T - al pHa 50 batyasais HLA- A, B, C, c¢) | ack of 2pr oducti on of
CD3l, CD34, CD45, CD80, CD86, CD117, Cw4l, CD178, B7-H2, HLA-G and

HLA- DR, DP, DQ as detected by flow cytonetry; and d) increased expression of
interleukin 8; reticulon 1; and chenokine (G- X-C notif) ligand 3, relative to
a human cel | OWHI i4s canfoelsewifias the tablesemdrituyasaib. tit awrwal ML Rotheaespbhdeac cr est
bone marpRVICE Shdwet inéheSRAPRE lnRBink BooHREarlo ob BSthprLd agglﬁpn@é?\p%ﬁ@é ohfmune

response in a transplant recipient that Is histoconpatibility-m smatched to
t he tran®isimelagsFECoshpribd wgeworeliferaipr obthesy cebnuher enedtumasdvitim gener at ed

by a subgiemdiald eaRABERNEQUSBNIONUTBE 108l dHrepbitick PENEC SiRlit¥anGaEdSs @ cel |
(0]

| ysat e gener at eg) froma sub tE}anti al | honpgeneous papul ati ogn of
unbi | i cUEH TRV EEE {epgqnsgofi FEFSP‘E‘%%?‘PW%&?‘? BHOGEMHR Ft@tpdstipivaier
subst antPBMICy honbgeneous popul ati on of unbilicus-derived cells, or an
extracel | ul ar ri ont aj Bj a.substantially honpge opul at.i on of
u;(mi | i cusEJ der[lo\%@é Ice eﬁg‘,’eﬁ 3t Phf %ﬁg?cgﬁ%mf?f@m}saﬁ%ﬁ%ﬁef?%%femyéﬁiwg“ﬁ‘ ul ati on
of unbi | haplymeniswetthcdhlitomiysin GtodagtdeRDE rlont asrss thabibkiloal oG pthiyinsdine

bst ant i I | ati on
SUbS fn@tlt{aé/ra{elag)? égsgp?gcﬁseg?gi\d(\f\@c?—gﬁhﬁ%% %ﬁ%g%ﬁ% -Hlﬂak%ep%%%%%'%ﬁﬁgé) u :

of cells Is capa el T-Tenewa on In culture,” and has the
f ol | owi nfinepzeaRitMCsst This sugeggs tipt BBCeticit adintipished imreupstrespongdigsh i ngs i n
cul tur e;hal@)ot%;eqq;gﬁ{a{cggdgfsp&@elﬂiﬁgM@Qﬁ;gﬁis 4, CDr3, CD90, PDGFr-al pha, PD-L2
and HLA-A B, C 7(%2 | ack of  production of 1, CD34, CD45, CD80, CD86, CD117,
CD141, CD178,[0ERIHTheadditiop obpiomygin SRreptedRYC JENgetreatedRs usiresttd\ws eykigthet ry:;
and d) ipefeasR: QHRFQSRE@ROthelltVebt RilohBerPBVIE UL dkhyAfatheC henDKi ne

(CX-Cnptif) Li d 3, relatiye to a h cell that is a fibyoblast,_a
nesenchy‘ﬁﬁc?rpé‘ta"é?t‘?gﬂf’f SugsPStS ey ‘%f Q’érd&a%h% E%SWQPW?&WEEWHOI‘@?“ epreRrfleut i cal
conposi ttherespardet ARMI tol thgmétomgicii € Betddratitubatsres PO NMBiEs suppfesdibrafgRh@né be

recipi ent [Lha

t i.s.his onpati.bility-m smat ched he .t r.anspl ant donor,
conprising a %g?nr%ﬁsc%%ﬁfoég?ﬁ/dléeccggﬁ I 11@0 rc‘?%‘%"?ﬁ%rrﬁlggﬂg “gkﬁglg%u nt of the
substantial |l y honogeneous popul ati on of unbilicus-derived cells of claim1 or

of the cRIRPsIE! AP Mhiuphdign 2 effective to inhibit the adverse inmune response
in a tram@m—re’m-m—@m—that is histoconpatibility-m snmatched to the
transpl ant donor. 4. The conposition of any one of clains 1 to 3, wherein the

adver se MphRer §SHRONSESP $,385256 BY@SGYs host disease or rejection of the
transpl anted tissu nposition of any one of claims 1 to 3, which is

e. 5. The co
formul at ©d POPd-Z4Rr Ared?:aP3@h18y-22nj ection, infusion or by inplantation of a
devi ce, Scalitnl hnGfnibldgy: THYRRMLEO! Sf-NBEseIRSPhiaston T8k PHRPI&: Séhs, The
corrposit'ongf agg gne of claims 1 to 3, wherein the cells are adm nistered
with at NeYO"OR& SPher cell type. 84 7. The conposition of any one of
clains 1 to 3, wherein the cells are adm nistered with at | east one other

agent for tr e[‘a&’ﬁ]g ’hpceprcasg:r\{teurxéc%til)rmgu nr(]) lirrn‘ia‘tgg %ﬂ[%g«‘ cmbodiments described and

exemplified above, but is capable of variation and modification within the scope of the appended

claims.
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8. The conposition of claim?7, wherein the at |east on
is one or nmore of an antithronbogeni c agent, an anti-iﬁf?ggﬁ;tgggnt
agent, an immunosuppressive agent, an imunonodul atory agent, or an
antiapoptotic agent. 9. A kit for inhibiting an adverse i mune
LF:ESHSG |P_g_}ransplant reci pient thatgys
conmpatibility-m smatched to the transpl ant donor | Si
phar maceuti cal | gccgptable carrier, and igstructions1fg?n32:ﬁén?hg
kit in a nmeth or inhibiting the adverse inmune response, wherein
the kit additionally conprises the population of the ’
unbi | icus-derived cells of claim1l or the conposition of claim
10. The ki t 10A aellaimpositioifastise iy HBHtINEFARHR VeSS MRIMUPRESPOBRE Fé‘é%"g’,%’rlﬁm
Elnf' 'O][‘St |r U.Ctﬁ%cgﬂesqkﬁﬁe{t i lﬂi&%ﬁ@tiﬂih _fEatdhEd S @RS riaglagetbisor, cdilprisTitgea
cl ai ) I'ch™further conprises a popul ation of at |east _.one
log 25{ cel | ?ﬁ@macélﬁca%hecdeptabbf carticri md9 2 swhptaniiaflyy horengepcsvs rposBletiop of
one o r,. agent for inhjbiti '
The conpos HPOHICBcaPigrls Bplede- il Hitin SRYRLaPcd TN JBghnany fed ol
honpgeneous pRRAUWALIANsHE pophlksorsef reliseis dupidle of Iselfaenepel gnd ggpanpion in

HOE, KGF, FG-, HB-EG-, BDNF, TPO, M_P
secretion ofugmeandMitsiein theporyalionot 0%5%”@%\%% I?)Hﬁ@erﬁisﬁaé?/g(;:mks
a) potential for at least 40 doublings in culture;

b) production of CD10, CDI13, CD44, CD73, CD90, PDGFr-alpha, PD-L2 and
HLA-AB.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;

and

d) increased expression of interleukin 8; reticulon 1; and chemokine (C-X-C
motif) ligand 3, relative to a human cell that is a fibroblast, a mesenchymal stem

cell, or an iliac crest bone marrow cell

2. A composition for use in inhibiting an adverse immune response in a transplant
recipient that is histocompatibility-mismatched to the transplant donor, comprising one
or more of a conditioned medium generated by a substantially homogeneous population
of umbilicus-derived cells, a cell lysate generated from a substantially homogeneous
population of umbilicus-derived cells, a soluble cell fraction generated from 4
substantially homogeneous population of umbilicus-derived cells, or an extracellular
matrix containing a substantially homogeneous population of umbilicus-derived cells,
wherein the substantially homogeneous population of umbilicus-derived cells is
isolated from human umbilical cord tissue substantially free of blood, wherein the
substantially homogeneous population of cells is capable of self-renewal and expansion

in culture, and has the following characteristics:
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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 production of CD31, CD34, CD45, CD8G, CD86, CD117, CDi4l,
CD178, B7-H2, HLA-G, and HLA-DR,DP,DQ, as detected by flow cytometry;

and

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

cell, or an iliac crest bone marow cell

3. A pharmaceutical composition for inhibiting an adverse immune response in a
transplant recipient that is histocompatibility-mismatched to the transplant donor,
comprising a pharmaceutically acceptable carrier and an amount of the substantially
homogeneous population of umbilicus-derived cells of claim 1 or of the composition of
claim 2 effective to inhibit the adverse immune response in a transplant recipient that is

histocompatibility-mismatched to the transplant donor.

4. The composition of any one of claims 1 to 3, wherein the adverse immune response is

graft versus host disease or rejection of the transplanted tissue.

5. The composition of any one of claims 1 to 3, which is formulated for administration
by injection, infusion or by implantation of a device, scaffold or matrix implanted in the

transplant recipient.

6. The composition of any one of claims 1 to 3, wherein the cells are administered with

at least one other cell type.
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7. The composition of any one of claims 1 to 3, wherein the cells are administered with

at least one other agent for treating the adverse immune respouse.

8. The composition of claim 7, wherein the at least one other agent is one or more of an
antithrombogenic agent, an anti-inflammatory agent, an immunosuppressive agent, an

immunomodulatory agent, or an antiapoptotic agent.

9. A kit for inhibiting an adverse immune response in a transplant recipient that is
histocompatibility-mismatched to the transplant donor, comprising a pharmaceutically
acceptable carrier, and instructions for using the kit in a method for inhibiting the
adverse immune response, wherein the kit additionally comprises the population of the

umbilicus-derived cells of claim 1 or the composition of claim 2.

10. The kit of claim 9, which further comprises at least one reagent and instructions for

culturing the umbilicus-derived cells.

11. The kit of claim 9, which further comprises a population of at least one other cell

type.

12. The kit of claim 9, which further comprises at least one other agent for inhibiting the

adverse immune response.

13. The composition of any one of claims 1-3 wherein the substantially homogeneous
population of cells secretes MCP-1, IL-6, IL-8, GCP-2, HGF, KGF, FGF, HB-EGF,
BDNF, TPO, MIP1b, RANTES and TIMPI, and lacks secretion of SDF-1alpha, TGF-
beta?, ANG2, PDGFbb, MIP]a and VEGF.



