| SOLATI ON OF STEM PROGENI TOR CELLS FROM AMNI OTlI C MEMBRANE OF UMBI LI CAL CORD
[ 0001] The present invention relates to a nmethod for isolating 5

st end pr ogeoizb@woiezsy| s fromthe amiotic nenbrane of unbipCirsakosmne74 wher ei n
t he net hod conpri ses separ at the ami otic nmenbrane fromthe other
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steni progenitor cells fromthe tissue cultures. In particular, the
invention relates 10 to the isolation and cultivation of stemcells having
enbryoni c properties such as epithelial and/or nesenchynmal steniprogenitor
cells under conditions allowing the cells to undergo mtotic expansion.
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cells have a limted ceﬁPam ty for self-renewal due to telonere shortening

(rev.le%veosemroeﬁaﬁ‘a $n Dice, J.F. (1993) Physiol. Rev. 73, 149-159).
Stem cel | - based therapl es thus have the potential to be useful for the
treatment of a nultitude of human and ani mal di seases. [0004] Stemcells as

wel | as sten progenitor EACKCGROUND QErTHEINMENIION

[0002] Stem cells are a cell population possessing the capacities to self-
20 renew indefinitely and to differentiate in multiple cell or tissue types. Embryonic
stem cells (from approximately days 3 to 5 after fertilisation) proliferate
indefinitely and can differentiate spontaneously into all tissue types: they are
“thus termed pluripotent stem cells (reviewed, for example, in Smith, A.G. (2001)
Annu. Rev. Cell. Dev. Biol. 17, 435-462). Adult stem cells, however, are more
25 tissue-specific and may have less replicative capacity: they are thus termed
multipotent stem cells (reviewed, for example, in Paul, G. et al. (2002) Drug
Discov. Today 7, 295-302). The "plasticity" of embryonic and adult stem cells
relies on their ability to trans-differentiate into tissues different from their origin

and, perhaps, across embryonic germ layers.
30 [0003] The ability of stem cells to self-renew is critical fo their function as
reservoir of primitive undifferentiated cells. In contrast, most somatic cells have
a limited capacity for self-renewal due to telomere shortening (reviewed, for
example, in Dice, J.F. (1993) Physiol. Rev. 73, 149-159). Stem cell-based
therapies thus have the potential to be useful for the treatment of a multitude of



different sources. The "nmulti-lineage" potential of enbryonic and adult
stem cell s has been extensively characterized. Even though the potential of
enbr yoni cweteswedsis i s enornmous, their use inplies manycesezesiooprobl ens.
Therefore, non-enbryonic stemcells dgrived fromthe bone nmarrow strona,
fat tissue, derms and unbilical cord bl ood have been proposed as
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successfully cultured fromtermunbilical cord blood (Mareschi, K et al.
(2001) HJERBF @Ngdliseassomanggemenioo). At the same time, results obtained by
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" 20 cells. This prompted the search for other possible sources of stem cells.
[0006]Umbi|ica| cord blood has been identified as a rich source of
haematopoetic stem/progenitor cells. However, the existence of mesenchymal
stem/progenitor cells is discussed controversially. On the one hand, such cells
could not be isolated or successfully cultured from term umbilical cord blood
25 (Mareschi, K. et al. (2001) Haematologica 86, 1099-1100). At the same time,
results obtained by Campagnoli, C. et al. (Blood (2001) 98, 2396-2402) as well
as Erices, A. et al. (Br. J. Haematol. (2000) 109, 235-242) suggest that
mesenchymal stem cells are present in several fetal organs and circulate in the
blood of pre-term fetusés simultaneously with hematopoietic precursors.
30  Accordingly, International Patent Application WO 03/070922 discloses isolation
and culture-expansion methods of mesenchymal stem/progenitor cells from
umbilical cord blood and a differentiation method of such cells into various
mesenchymal tissues. Isolation efficiencies of about 60% have been reported
(Bieback, K. et al. (2004) Stem Cells 22, 625-634). In the same study, both the



and the volune of the bl ood sanple used have been determ ned as cruci al
paraneters for achieving such a yield. However, it is still a matter of
debat e wwohess/tibssse st em progenitor cells are indeed decisedosfooantdi | i cal
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e invention provides a 0
st ent pr ogdam 6elle A1, s'loﬁrUrﬂ;thfé’aénﬂ-%t ?Eahé%ﬁ)%):%r % Juﬁg?rq-:é’g*'%]gfs’t he
net hqd cqnq%i_ﬁ'%%: (a) separating the ammiotic nenbrane fromthe other
conponent's of theé unbilical cord in vitro; (b) culturing the ammiotic
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bladder tissue engineering and other engineered surface tissues. Thus, there is
20 still a need for methods and reliable sources useful for the isolation and

cultivation of epithelial stem/progénitor cells. Furthermore, rapid and efficient

methods which are ethically acceptablé and do not pose a biomedical burden

on the patient for the isolation of epithelial and mesenchymal stem/progenitor

cells are still required in order to provide such cells in a sufficient amount for
25  various applications in regenerative medicine and tissue engineering.

SUMMARY OF THE INVENTION

[0009] The invention provides a method for isolating stem/progenitor
30 cells from the amniotic membrane of umbilical cord, the method comprising:
(a)  separating the amniotic membrane from the other components of
the umbilical cord in vitro;
(b)  culturing the amniotic membrane tissue obtained in step (a) under
conditions allowing cell proliferation; and



conprising: (a") separating the cells fromthe amiotic nenbrane tissue
before cultivation by a technique selected fromthe group consisting of
enzymat i cwoig@at1pzn and direct tissue explant. [0011] | mcose2@spbers ed
enbodi ment, the invention provides a gethod for isolating stem progenitor
cells that have enbryonic stemcell-like properties. [0012] In another

preferred enmbeg) memdolatintgtiesteniprogenitovesies a method for isolating

epi thelial and/or _nmesenc | stemprogenitor cells. [0013] | t her
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conpri si fP"RIMAMFstering to the subject an effective amunt of a

st ent progeni t qg) celdultufing ahedstbin/progehnye Belly eindel emdiionsxallowing dhebove.
Anot her enbodi nent provi des a correspondi ng pharnaceuti cal conposition.

BRI EF DESEHS t uosiergo FippabpmANRE®.[ 0017] The invention will be better
underist ood with reference to the

[0014]In yet another embodiment, the invention provides a method
further comprising:

(e) culturing the stem/progenitor cells under conditions allowing the
differentiation of said cells into epithelial cells and/or mesenchymal cells; and

20 ) isolating the differentiated cells.
‘ [0015]In yet another embodiment, the invention provides a method,

further comprising:

(9) preserving the isolated stem/progenitor celis for further use.

25 [0016] In yet a further embodiment, the invention comprising a method of
cultivating stem/progenitors cells of the invention, comprising:

Obtaining a tissue explant from the amniotic membrane of umbilical cord;

Cultivating the tissue explant in suitable cultivation media and cultivation

conditions over a suitable period of time.

30 In yet other embodiments, the invention is directed to therapeutic uses of the
stem/progenitor cells or cellular extracts thereof. One of these embodiments
providle a method of treating a subject having a disorder comprising
administering to the subject an effective amount of a stem/progenitor cell
isolated by the inventive method of explained above. Another embodiment



det ai |l ed description when considered in conjunction with the non-limting
exanpl es and the drawings, in which: [001 8] Figure 1 depicts epithelial
cel | out gwvowvdés/dipzsm unbi | i cal cord amiotic nmenbrane by PChsGretshoa7of
direct tissue explant (40 x magnificagion) at day 2 (Fig. 1A) and day 5
(Fig. 1B, C of tissue culture. Cell culture plastic surfaces were coated

with col| bRSAdes A €ReapBRdihgPhertizeeutical cdmpdeitiopn Di cki nson) before pl acing
t he ami otlc menbr ane on tf?e surface. The ammiotic menbrane speci nens were

subnerged in 5 m EpiLife nmediumor Medium 171 (both from Cascade
Bi ol ogi es). Medium M%ﬁwsgécﬁwwo& OF THEDRAWING®! | outgrowth by
er [1ght

expl ant was nonitored un m croscopy. M crophot ographs were taken
at different tine |nterval s as stated above. The observed pol yhedral cell
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B, D. Unbilical c d mi ot i c, mel[lrbﬁane was divided into small pieces of
0.5 cmx%‘a@m@ﬁéﬁ e eawiegsi i WhieNo, (w v) col | agenase type 1 sol ution

(Roche Di ag”OTb%eﬂFlahre"’wcaé;%tsSeB%Ii%\I cENe oBRyiBWVES frsheunbilicakasdrevery 30

mn for 3 mn were harvested by centrifugation at 4000 rpm for 30
m n. CeI |armmbt|emembraner by ke arefbad iof direct lissueneplant 0 wmagnﬁlqaﬁ@n() bot h
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mg/ m t r@u?ffa@ém m@rgr ovéteds amtmredlré@eﬁTGFédllégén add mixtayesi (1:8s LBeato(l al |
obtai ned from R D ste , counted .and seeded o 10 c t| ue cuﬂ(?hgre

di shes prldckipge OF‘PI plading, {ish amniQdiq MgEIPranGof the
Di cki ”So%el%‘brﬂ?é@béé’ n@ns]wére@@blﬁéfde'ﬂ/ ifli 55 i BiLies rr%uthtErSMedthﬁttmd cells

wer e washed war m ate buffered saline (PBS) and the cultu

medi um vva(bOﬂTaﬁﬁmi\c@aSﬁ?ﬁCFGﬁBEﬂﬁg_W)e Meastiin ass changeshevery £ eh3 days ?ijncé[:\scade
a8 e P SRS g sy Mrssidp o
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out o owi PBSERIRAErE R RRL e R o ot 11 68l cord amiotic.
menbr ane. Cel |[0b49]Eigwé0Wt kiepitts obsamvatit adigestidry of the umbilical cord

- segments yielding similar epithelial (40 x maghnification) cells at day 2 (Fig. A,

20 C) and day 5 (Fig. B, D). Umbilical cord amniotic membrane was divided into
small pieces of 0.5 cm x 0.5 cm and digested in 0.1% (w/v) collagenase type 1
solution (Roche Diagnostics) at 37°C for 8 hours. The samples were vortexed
every 30 min for 3 min. Cells were harvested by centrifugation at 4000 rpm for
30 min. Cell pellets were resuspended in EpiLife medium or Medium 171 (both

25 from Cascade Biologics) supplemented with 50 pg/ml insulin-like growth factor-

1 (IGF-1), 50 ug/ml platelet-derived growth factor-BB (PDGF-BB), 5 ug/ml
transforming growth factor-81 (TGF-81) and 5 pg/ml insulin (all obtained from
R&D Systems), counted and seeded on 10 cm tissue culture dishes pre-coated
with collagen 1/collagen 4 mixtures (1:2; Becton Dickinson) at density of 1 x 108

30 cells/dish. After 24 hours, attached cells were washed with warm phosphate
buffered saline (PBS) and the culture medium was replaced with Epilife
medium or Medium 171 (both from Cascade Biologics). The medium was
changed every 2 or 3 days, and cell outgrowth was monitored under light
microscopy. Microphotographs were taken at different time intervals as stated



as 48 hours after placenent in tissue culture dishes using DVEM

suppl emented with 10% fetal calf serum (FCS) as culture medium (40 X

magni f i cawoan)e/1h3sg. 3A, C). The explants were subner ge@CirsGaoustoovEM ;
(I'nvitrogen) supplemented with 10% fetgl bovine serum (Hyclone) (DVEM 10%
FBS). Medi um was changed every 2 or 3 days. Cell outgrowth was nonitored
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shaped mowehe|cgyactgired|byothetespidiy relapedl hforpRolbyy! eldealigratd %Rl
Figure 5 é40 X n&a njfica ion%] depi cts the norphology I n serunfree culture
condi t i onSTRRES gﬂﬂ“ SEFIhRR |%$‘@yd@rvdm,i@ﬂsqlmmmbmpr@blamlﬂlgcm
cord ami @Bj D)nenbrane nesenchynal cells (UCMC, Fig. 5E, F, G H) isolated

according to the method of the invention, normal dernmal fibroblasts (NF109
cells, Fig. 5AI0031]Eiguredst plddexdmagnifigatienk depigtsimessrichymsD\allsFirgm 5C,

0w BN SRTAONE Al Pl B oty SadRlE bl | coc
dense cytdigeation.afig.odpashdwsi '(rjﬂemé\clgym(ﬂ)al ?:;I%omgjae@?&o%iﬂ%fgﬁgv@ﬁ; ﬁge
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condi t I onldmibsfilicetroond faneiotis membraNg Wals GRflicd (b SmAFpidoes®f bsem x
0.5cm and digested in 0.1% (w/v) collagenase type1 solution (Roche
20  Diagnostics) at 37°C for 6 hours. The samples were vortexed every 15 min for 2
min. Cells were harvested by centrifugation at 4000 rpm for 30 min. Cell pellets
were resuspended in DMEM/10% FBS, counted and seeded on 10cm tissue
culture dish at density of 1 x 10° cells/dish. Medium was changed every 2 or 3
days. Cell outgrowing was monitored under light microscopy. Microphotographs
25 were taken at different time intervals. Once again, cells demonstrated spindle
shaped morphology typical of mesenchymal cells as fibroblastg.
[0022]Figure 5 (40 x magnification) depicts the morphology in serum-
free culture condition (DMEM) and serum culture condition (DMEM/10%FCS) of
umbilical cord amniotic membrane mesenchymal cells (UCMC, Fig. 5E, F, G, H)
30 isolated according to the method of the invention, normal dermal fibroblasts
(NF109 cells, Fig. 5A, B) and adipose-derived mesenchymal cells (ADMC, Fig.
5C, D). Fig. 5 shows changes in cell morphology of NF and ADMC cultured in
serum starvation conditions (DMEM only) reflected by flatter cells and less
dense cytoplasm as compared with serum rich conditions (DMEM/10%FCS)



I ndicating a difference in behavior and physiol ogy of these latter
mesenchymal cells. [0023] Figure 6 (40 x magnification) depicts UCMC

i sol at ed wocovadiipgs7t o t he i nvention cultured i n DVEM 109 ECSGatosdayis4 3 and 7
w thout a 3T3 feeder layer. The cellsyare seen to be growing well, and are
form ng a colony (vertical growh) instead of exhibiting radial spread.
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cells as conpared to their nore differentiated counterparts. [0024] Fi gure
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stern ess ﬁf the cells. [0025] Figure 8 (40 x magnification) depicts
obvi ods &&'Bny formation of unbilical cord nesenchymal cells (UCM)
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conmponent sl am
umbilical cord mesenchymal cells (UCMC) isolated according to the invention

cultured on a 3T3 feeder layer at days 3 and 7. The 3T3 feeder layer normally
20 suppresses the growth of differentiated mesenchymal cells as human dermal
fibrqblasts. Once again, this indicates a difference in behavior of these
mesenchymal cells as compared to their more differentiated counterparts.
[0026] Figure 9-1 to Figure 9-27 show Western blot analysis by which
the expression of several embryonic stem cell markers in UCEC and UCMC
25 isolated according to the invention, was compared to the expression of these
markers in human dermal fibroblasts (NF), in bone marrow mesenchymal cells
(BMSC) and adipose-derived mesenchymal cells (ADMC). Fig. 9 also shows
highly secreted ActivinA and Follistatin detected by ELISA assay in
supernatants of umbilical cord mesenchymal and epithelial stem cell culture in
30 comparison with bone marrow, adipose derived stem cells, human dermal
fibroblasts and epidermal keratinocytes
[0027] Figure 10 shows indirect immunofluorescent analysis of markers
of - epithelial cells expressed in umbilical cord epithelial stem cells such as
cytokeratins (CK)-general, CK17, CK6, CK10, CK19, CK18, CK16, CK15

il



lamnin , collagen IV, collagen VII (Fig.10-3) and other inportant
extracellular matri x conponents as integrin-betai and fibronectin
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cytokines and growth factors by unbilgcal cord nmesenchymal stemcells
(UCMC) in conparison with human bone- marr ow -nesenchymal stemcells. [0029]
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[0031] Figure 14 shows global gene expression in umbilical cord
epithelial and mesenchymal stem cells analyzed by DNA microarray. UCEC
expressed a total of 28055 genes and UCMC expressed a total of 34407 genes.

20 There are 27308 overlapping genes expressing in both cell types. 747 genes
expressed were unique to UCEC and 7099 genes expressed were unique to
UCMC. The selected genes of interest are presented in this Figure. Both stem
cell types expressed 140 genes related to embryonic stem cells and embryonic
development.

25 [0032] Figure 15 shows a schematic illustration of expansion of
umbilical cord epithelial and mesenchymal stem cells using repetitive explants
of umbilical cord lining membrane tissues.

[0033]Figure 16 depicts a cross section of an umbilical cord
demonstrating the umbilical cord amniotic lining membrane (LM), the contained

30  Wharton's jelly (WJ), as well as two umbilical arteries (UA) and one umbilical

vein (UV) supported within this jelly.

DETAILED DESCRIPTION



successfully isol ated and expanded under in vitro conditions. Even nore

surprising is the finding that these cells show enbryonic stemcell-like
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the umbilical cord in vitro;
(b)  culturing the amniotic membrane tissue obtained in step (a) under
20 conditions allowing cell proliferation; and

(c) isolating the stem/progenitor cells.

[0036] The term "stem/progenitor cell" as used herein refers to any cell
derived of umbilical cord having the capacities to self-renew indefinitely and to
differentiate in multiple cell or tissue types such as endothelial cells, epithelial

25 cells, fibroblasts, myocytes or neurons. Furthermore, the cells may be derived
of any mammalian species, such as mouse, rat, guinea pig, rabbit, goat, dog,
cat, sheep, monkey or human, with cells of human origin being preferred in one
embodiment. '

[0037] The term “embryonic stem cell-like properties” refers to the ability

30 of the cells derived of umbilical cord that they can - almost like or exactly like
embryonic stem cells - differentiate spontaneously into all tissue types, meaning
that they are pluripotent stem cells. |

[0038] The term "amniotic membrane” as used herein refers to the thin
innermost membranous sac enclosing the developing embryo of mammals.



within a sac called the amiotic nenbrane, which also covers the unbilical
cord. The amiotic fluid is inportant for several reasons. It cushions and
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also allows the unbilical cord to flogj, preventing it from being
conpressed and cutting off the fetuslsupply of oxygen and nutrients derived
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media, Hanks’ Balanced Salt Solution (HBSS) phosphate buffered saline (PBS),

20 and L-15 medium, with the latter one being preferred in some embodiments.
Examples of appropriate media for culturing stem/progenitor cells according to
the invention include, but are ndt limited to, Dulbecco's Modified Eagle Medium
(DMEM), DMEM-F12, RPMI media, EpilLlfe medium, and Medium 171, with the
latter being preferred in some embodiments. The media may be supplemented(

25  with fetal calf serum (FCS) or fetal bovine serum (FBS) as well as antibiotics,
growth factdrs, amino acids, inhibitors or the like, which is well within the
general knowledge of the skilled artisan.

[0040]In one embodiment, the invention provides a method, further
comprising:

30 (@") separating these stem/progenitor cells from the amniotic
membrane tissue by a enzymatic digestion and/or direct tissue explant
technique before cultivation. The term "enzymatic digestion technique" as used
herein means that enzymes are added to cleave the cells from the main tissue
mass (here the amniotic membrane of the umbilical cord). The separated cells



herein neans that the tissue is first placed in nedia wthout enzymes. Then
under careful conditions the cells separate fromthe main tissue mass by
i t sel f andwoOheosoabiss are then harvested for collection. [pO@AGRodswOéIOdS for
separating cells of a particular tissI e or organ by treatnment with enzynes
or by direct tissue explant are well known in the art (cf., for exanple,
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[0042] In one embodiment, the invention provides a method for isolating'
stem/progenitor cells that have embryonic stem cell-like properties. These cells

20 can ultimately be differentiated into, but not limited to, by morphology, epithelial
or mesenchymal cells.

[0043] Accordingly, in another embodiment, the invention provides a
method for isolating epithelial and/or mesenchymal stem/progenitor cells,
wherein in accordance with the above disclosure these cells may have

25 . embryonic stem cell-like properties.

[0044] Epithelial stem/progenitor cells include any cells exhibiting a
epithelial cell like morphology (i.e. a polyhedral shape) that can be differentiated
into any type of epithelial cell such as, but not limited to, skin epithelial cells,
hair follicular cells, cornea epithelial cells, conjunctival epithelial cells, retinal

30 epithelial cells, liver epithelial cells, kidney epithelial cells, pancreatic epithelial
cells, oesophageal epithelial cells, small intestinal epithelial cells, large intestinal
epithelial cells, lung and airway epithelial cells, bladder epithelial cells or uterine
epithelial cells.

. [0045] Mesenchymal stem/progenitor cells include any cells exhibiting a



[ 0045] Mesenchymal steniprogenitor cells include any cells exhibiting
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20 Non-limiting examples of such media are KGM®-Keratinocyte Medium
(Cambrex), MEGM-Mammary Epithelial Cell Medium (Cambrex), Epilife
medium (Cascade Biologics) or Medium 171 (Cascade Biologics). Alternatively,

a culture medium may be supplemented with reagents inducing cell proliferation
such as growth factors. Such reagénts may be admixed in a single solution

25 such as the Human Keratinocyte Growth Supplement Kit (Cascade Biologics),
to name one example, or may be supplemented individually. Such reagents
include, but are not limited to, growth factors (such as epidermal growth factor,
insulin-like growth factor-1, platelet-derived growth factor-BB, transforming
growth factor-81, insulin, for example), hormones (such as a bovine pituitary

30 extract), hydrocortisone, transferrin and the like in any suitable combination to
induce clonal expansion of a given cell type. The term “clonal expansion” also
includes cultivation of the cell in vivo, for example, by injection of the cells into
mammals such as humans, mice, rats, monkeys, apes to name only a few.

[0048]In yet another embodiment, the invention provides a method



manmal s such as humans, mice, rats, nonkeys, apes to nane only a few.
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some enbqstesBRASiont he phar maceuti cal corrp05| tion is adapted for system c or

topi cal application. [005 A ph t
toBi cal aBB| i 90 3]1Aﬁ>§9rdmg¢ly, itle nvention llsca so ‘dirdote d ttc': % p?géa I';[lt%(?'/siem

cell derived from the amniotic membrane of umbilical cord by means of the
above methods. In addition, the invention is also directed to a cell bank

20 comprising or consisting of one or more progenitor/stem cells that have been
isolated as described here. This cell bank of progenitor/ stem cells may be
autologous to an individual or pooled, and subsequently can be employed by
further differentiation for regenerative medicine, tissue repair and regeneration,
for example.

25 [0052] In accordance with the above, the invention is also directed to a
pharmaceutical composition comprising a stem/progenitor cell isolated from the
amniotic membrane of umbilical cord by the above inventive method. The
pharmaceutical composition can be of any kind, and usually comprises the
stem/progenitor cells or a cellular extract thereof together with a suitable

30 therapeutically acceptable carrier/excipient. In some embodiments, the
pharmaceutical composition is adapted for systemic or topical application.

[0053] A pharmaceutical composition adapted for topical application may -
be in liquid or viscous form. Examples thereof include an ointment, a cream,
and a lotioh and the like. Examples for pharmaceutical compositions that are



be in liquid or viscous form Exanples thereof include an ointnent, a
cream and a lotion and the |ike. Exanples for pharmaceutical conpositions
t hat ar eswotadla9dser system c use are |liquid conpositi orsr/Schars®nol7s he
stenf progenitor cells or the cellul ag extract are dissolved in a buffer
that is acceptable for injection or inf usi on, for exanple. [0054]
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Gehrig |seas Hunt i nl%ton s di sease and neural neoplastic conditions.
[0_058] Aldlmrdaﬁ etuesue disordafbsevisecral andegrie ofeficiengiageAnshr ieWal ¢ he

ski n, for e sun burned skin. Also aging of the skin is considered to
be a Skl Se herein. Topical or simlar delivery of steniprogenitor
cell's of the i[0056] The tissueetisordsr mtbmmtemmaaobe aocongenitpl o ak a

constltuent in, lotion th h
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hypoglycemia, hyperglycemia, pancreatic deficiency, adrenal deficiency, and
thyroid deficiencies.

20 [0057]Examples of neural disorders that can be treated include, but are
not limited to, Alzheimer's disease, Parkinson’s. disease, Jacob Kreutzfeld's
disease, Lou Gehrig's disease, Huntington’s disease and neural neoplastic
conditions.

[0058] An example of a skin disease is a wound or a damaged part of

25  the skin, for example, sun burned skin. Also aging of the skin is considered to
be a skin disease herein. Topical or similar delivery of stem/progenitor cells of
the invention or cellular extracts thereof, for example, as a constituent in lotions
or creams or any other suitable vehicle may thus be used for repair of sun
damaged skin and in addition may slow also down the aging process of skin

30 (anti-aging properties) by replenishing, and thus fortifying, deficient growth
factors and related peptide elements, without which skin aging would be
accelerated. The stem/progenitor cells may also migrate to injured regions of
the body such as surface wounds to form the necessary required cellular
elements necessary for the local reparative processes (cf. The Journal of



accel erated. The stenfprogenitor cells may also mgrate to injured regions
of the body such as surface wounds to formthe necessary required cellular
el ement s wecea#ap3s7f or the | ocal reparative processes (eCI/SGheshournal

of I mmunol ogy, 2001, 166: 7556-7562; I nternational Journal of Bi ochem cal
and Cell Biology 2004; 36: 598-606. F‘[)%SQ] The neopl astic di sease nmay be
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spinal_axis tunor, .brain stemgljona ltuitary aden K 'S sarconm,
opi deYiror GG GAGROTR, Of JRG: FRIOPER! SbescRAtEnAER oo e, diarpettiuif

di ssem nagAdinofRd Tt @@l sbRWY, Eacindaifetle vhginaassardhotiaeaf thatvuiva,a
neopl asti ¢ di sease the unbilical cord ammion deri Vﬁﬁ}ﬁSt emcel l s and/ or

thei r cel Hodgkinsddisgase nprskioggkin's\ymanoma, Fances ghing esRNAYUSy 8RR cal | v

both as aoﬂ}r{eegﬁnam RddIPRl cARELP b #e BnEIBEFhE 'sysRithCbancdroft e triyrbigr case

of antineoplastic '[um)r therapy, the cells conprise an anti-neoplastic
agent . gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of
20 soft tissue, cancer of the urethra, cancer of the penis, prostate cancer, chronic
or acute leukemias, solid tumors of childhood, lymphocytic lymphoma, cancer of
the bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of
the renal pelvis, neoplasm of the central nervous system (CNS), primary CNS
lymphoma, tumor angiogenesis, spinal axis tumor, brain stem glioma, pituitary
25 adenoma, Kaposi's sarcoma, epidermoid cancer or any combination of such
cancers, including disseminated (metastasising) forms thereof. In case of
treatment of a neoplastic disease the umbilical cord amnion derived stem cells
and/or their cellular extracts disclosed herein can be administered systemically
both as a direct treatment and/or as a carrier vehicle. In the latter case of anti-
30 neoplastic tumor therapy, the cells comprise an anti-neoplastic agent.

[0060] In another pharmaceutical use, stem/progenitor cells of the
present invention can be used for gene therapy. For this purpose, the cells can
be transformed with a nucleic acid encoding the protein that is to be produced in
the cells. The nucleic acid can be introduced into a cells of the invention using



[ 0060] In another pharnmaceutical use, sten progenitor cells of the present
I nvention can be used for gene therapy. For this purpose, the cells can be
t ransf or &0 2006i19387nucl ei ¢ aci d encodi ng the protein thacTiss2005/0b@7pr oduced
in the cells. The nucleic acid can be‘6i ntroduced into a cells of the

I nvention usingany of the various nethods that are well known to the
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cyt oki ne, rowm h factor such as jnsplin-Iik row h, factor, (1GF),

epi déérmweglvg%mﬂ% @perggéaﬁ S'H'tﬁhgf g‘?’ﬁﬁﬁg"rﬁ? Q%?'bm%%tfa&a? fhet a) |
ActiVvin AntetnBH¥mE®dtasegenetic protein (BMP), PDG- or a hornone as insulin
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a growth fact d0062]1 hvafarber empodimend ancindiienwiia the appve disclospre,
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’ biological molecule. The biological molecule can be, for instance, any molecule
20 that is naturally produced in the cells or a molecule the coding nucleic acid of
which has been introduced into the cells via recombinant DNA technology.
Examples of molecules that can be produced by the cells of the invention
include, but are not limited to, a protein such as a cytokine, a growth factor such
as insulin-like growth factor (IGF), epidermal growth factor (EGF), transforming
25 growth factor beta (TGF-beta), Activin A, a bone morphogenetic protein (BMP),
PDGF or a hormone as insulin or erythropoietin or a transporter protein such
transferrin, a peptide such a growth factor or hormone (e.g. luteinic hormone
(LSH), follicle stimulating hormone (FSH)), a small organic molecule such as a
steroid hormone, an oligo- or polysaccharide, for example, heparin or heparan
30 sulfate (cf., example WO 96/23003, or WO 96/02259 in this regard), a
proteoglycan, a glycoprotein such as collagen or laminin, or a lipid, to name
only a few.
[0063] In a further aspect and in accordance with recent approaches

(see, for example, Amit, M et al., Human feeder layers for human embryonic



sulfate (cf., exanple WD 96/23003, or WD 96/02259 in this regard), a

prot eogl ycan, a glycoprotein such as collagen or lamnin, or alipid, to
name onl ywe 20@a19350063] I n a further aspect and i n accoPdarsceoosiondn7s ecent
approaches (see, for exanple, Amt, t al., Human feeder layers for human
enbryonicstell cells, Biol Reprod 2003; 68: 2150-2156), the stem progenitor
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2 epidL | (PPROBIEE GhiSTESTPHCEn (de: ord8 WPBSLI PhIH TSI e
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wherein this nethod conprises: Cbtaining a tissue explant fromthe gmiotic

menbr ane el expansienl Fenexample, imesanaiymal stemseslls fepikane MArQY €881 e
cul tivati ghqBlod aps 16! ih! Y8AARY and therefore require expansion over many

passages for a long period of time in order to achieve the sufficient number of
20 cells required for cell transplant. The high passage cells however tend
to deteriorate in quality and may lead to cell senescence or cancerous
transformation.. It has been found here that high quantities of cells of the
present inVention can be obtéined by low passage numbers using a repetitive
explantation technique. The present invention thus also relates to a method of
25 cultivating stem/progenitors cells of the invention, wherein this method
comprises:
Obtaining a tissue explant from the amniotic membrane of umbilical cord,;
Cultivating the tissue explant in suitable cultivation media and cultivation
conditions over a suitable period of time,
30 Optionally exposing the tissue explant to fresh cuitivation media and
continuing the cultivation under suitable conditions over a suitable period of time
(cf., Fig. 15). ’
[0065] The cultivation can be carried out in for as many cycles
(passages) as wanted and be stopped once the desired number of cells has



conditions over a suitable period of tinme, Optionally exposing the tissue
explant to fresh cultivation nedia and continuing the cultivation under
sui t abl e wondedi19353 over a suitable period of tine (cf. PCFisg2006H)o17§ 0065]
The cultivation can be carried out ir)I for as many cycl es (passages) as
want ed and be stopped once the desi reg nunber of cells hasbeen obt ai ned.
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atmosphere) that are normally used for cultivation of cells of the species of

20 which th'e cells are derived, for example, at 37°C in air atmosphere with 5%CO..
In one embodiment, the cultivation is carried out using serum free, in particular
bovine serum free media. The cultivation (in one passage) is performed for any
suitable time the cells need for growth, typically, but by no means limited to, for
about 1 to several days, for example to about 7 or about 8 days.

25 | [0067] The inventions illustratively described herein may suitably be
practiced in the absence of any element or elements, limitation or limitations,
not specifically disclosed herein. Thus, for example, the terms “"comprising”,
"including”, "containing", etc. shall be read expansively and without limitation.
Additionally, the terms and expressions employed herein have been used as

30 terms of description and not of limitation, and there is no intention in the use of
such terms and expressions of excluding any equivalents of the features shown
and described or portions thereof, but it is recognized that various modifications
are possible within the scope of the invention claimed. Thus, it should be
understood that although the present invention has been specifically disclosed



"including", "containing", etc. shall be read expansively and w thout
limtation. Additionally, the terns and expressions enployed herein have
been usedwvaodsnss7of description and not of |imtationpcasd20i3®n@74s no
intention in the use of such terns ag% expressions of excluding any
equivalents of the features shown and“described or portions thereof, but it
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Exanple 1: Col P rl?egfeIﬁB grﬁ)ca cror tissue %"8)% Urbi I 1cal cord tissue
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| am nar fl ow hood under sterile conditions. The specinen is first
transferred to a sterile stainless steel tray. Al remaining blood in the
cord vessels is removed by nultipl EXAMRLE® ng washes using warm

phosphat e- buf fered sal i ne (PBS)

Example 1: Collection of umbilical cord tissue
20 [0070]Umbilical cord tissue is collected immediately after delivery of the

child. The specimen is rinsed clean and immediately transferred into a 500ml
sterile glass bottle containing culture transport medium (L-15 medium
supplemented with 50 1U/ml penicillin, 50 pg/ml streptomycin, 250 pg/mi
fungizone, 50 ug/ml gentamicin; all reagents purchased from Invitrogen) prior to
25  transport to the laboratory. In the laboratory, stem cell extraction is conducted in
a laminar flow hood under sterile conditions. The specimen is first transferred to
a sterile stainless steel tray. All remaining blood in the cord vessels is removed
by multiple- syringing washes using warm phosphate-buffered saline (PBS)
supplemented with 5 lU/ml heparin (from Sigma). Plain PBS without heparin is
30 used in the final washes. The umbilical cord tissue specimen is then cut into
pieces 2cm in length and transferred into 10 cm diameter cell culture dishes,
where further washing and disinfection is performed with 70% ethanol followed
by multiple washes using PBS containing an antibiotic mixture (50 IU/ml
penicillin, 50 pg/mi streptomycin, 250 ug/ml fungizone, 50 pg/ml gentamicin; all



suppl emented with 5 U nl heparin (from Sigma). Plain PBS without heparin
is used in the final washes. The umbilical cord tissue specimen is then cut
i nto pi ecwe 28@m19357] ength and transferred into 10 cm di acetsezoas@béi7eul ture
di shes, where further washing and disihfection is performed with 70%

et hanol followed by nultiple washes Lsrjsqqng PBS containing an antibiotic

50" o) i AR laripaP AR R Bl EH R RR Ran ) (he Sol utvon

becomes clear. Exanple 2: Cell separation/cultivation [0071] Dissection of
unbi l'ical_cord t Sgus |s f| .st p _forrred to separate the unbilical cord
ammi ot i ¢ =% : SeRAL e +—(i.e. the matrix of unbilical cord)

and ot her int E[bb?'l](l?l@%%“bﬁumﬂilﬂzdlFc@ﬁ'@tti%éuél@lf@étl permmmat@sepatdten cut
into small pieces (0.5 cmx 0.5 cn) for_ cell isolatjon. | ant i.s

per f osmedheyupbiisaingprdhampiciicemestorans FQ'Ban@étPH saielly di- ?c MAtEROfon
tissue CLﬂr[‘nﬁf|§aldc}o§8f§nc%ﬂ%rflﬁt%ﬁﬁl;ctoie:rr?# Tf{@lﬁ%@(}}hﬂ@hé ﬁl'é bﬁﬁhét ion of

ei ther epi nchynma mesenchymal cel |
separ at i dslthehtwtamtoalsmallhpleeepl(@rﬁ TNer 6 &abﬁeﬁogeuﬂ;lh isoltion. Bvplant is

(I'nvitrogen nted wi t.h 100 f et e _serum M 10%
FBS) andgF?ﬁ‘d%q{mﬁp‘ﬁ 5\?"19 e PIEEes ° anlfC@ Fﬂr %@pailcdpé%%%'$h fs i um vv(Zas
changed eygiuye dishesattiifsrerERbll d@ﬂth% evhditivas fomisblator bf wither dpitbblial

m croscopy. Qutgrowi ng cells were harvested by trypsinization (0.125%

t rypdion/ eBesamhymalgtenpellder expansi on and cryopreservatlon usi ng
DVEM 10% FBS. l@% f&orF HesSRCANGA! %edcgéé%rﬁﬁ%ﬁﬁl r)’“iﬁé \é%gla?&b wise!

culture plasti faces were’ coat e m Xt ur es
(1:2) befsutfmqaﬂwdl img5t imé DMEM €Irnvitrgges suppiemes‘lﬁdf with. 10%e Ettalsbgtélngarrpl es

\IQ?LFOZ:JQ%%" é“%@'gﬂgn@@é@@%ggbﬂe dlv%%w%}%é (%Cekft?foutgro from

tissue CLihbuns@toeéptsamSTM@mémnmtwae@hanged eviegh® om&d@,sc@imll ouigtawthwi ng

cells were harvested by sini.zati on o tr i n/0.05% EDJTA
ol Lo e ThPBRomeaHider, JARt THgparome, Ouroniig, Fals tvaier PAMESIH M had of

cell's, r@y@éﬁ%t.&?f@%% qgﬁéum@rﬁs@ﬁr@nw? f8F Yliesk ERpansion! dndiceges of

0.5 cmx cm and 'di gest e Yo (W v) “col | agenase typei sol ution
( Roche Di prgseniatios)using BMiM/10% FBS.

[0073]For epithelial cell separation/cultivation, cell culture plastic

surfaces were coated with collagen 1/ collagen 4 mixtures (1:2) before placing
20 the tissue samples on the surface. The tissue samples were submerged in 5 ml

EpiLife medium or Medium 171 (both from Cascade Biologics). The medium

was changed every 2 or 3 days. Cell outgrowth from tissue culture explants was

monitored under light microscopy. Outgrowing cells were harvested by

trypsinization (0.125% trypsin/0.05% EDTA) using EpilLife medium or Médium
25  171.

[0074]For the enzymatic extraction method of cells, umbilical cord
amniotic membrane was divided into small pieces of 0.5 cm x 0.5 cm and
digested in 0.1% (w/v) collagenase type1 solution (Roche Diagnostics) at 37°C
for 6 hours. The samples were vortexed every 15 min for 2 min. Cells were

30 harvested by centrifugation at 4000 rpm for 30 min. Two different approaches
were employed to isolate either epithelial or mesenchymal stem cells.

[0075] For isolation of epithelial stem cells, cell pellets were
resuspended in EpiLife medium or Medium 171 (both from Cascade Biologics)
supplemented with 50 pg/ml insulin-like growth factor-1 (IGF-1), 50 pg/ml



for 6 hours. The sanples were vortexed every 15 mn for 2 mn. Cells were
harvested by centrifugation at 4000 rpmfor 30 mn. Two different

appr oachesowesw1e3spl oyed to i solate either epithelial oPcCEsseoshygoEs stem
cells. [0075] For isolation of epitheljal stemcells, cell pellets were
resuspended in EpiLife nmediumor MdiUm 171 (both from Cascade Bi ol ogi es)

I d with 5 [ ' by | he f - -
o i pl et el S 1EREE:  EEG PR eyl bpheteinajarowth
%r O\tNt h ;agét@r-w?gTGlF?‘r), Ja)orlu,d 5n¢9516|rru'lsmilini (rﬁlubb’ralilged Ifradni_mtla&ﬁ)eéByStems)R&g .
stens), counted and seeded _on cmtissue,cul ture dishes. pre- ed w
cgl | agen CPPE‘?ﬁ‘* é@gns%q%dx?@ﬂgscml.sﬁu%@f‘ﬁﬁ Pplags Rg%'ﬁ?a%B Wgﬁé:io{@g% 1 X
106 cel | syjghiiyen/ thikidss 102 Becibh TbIEAs6H) hsdursis ¥R3hedoMicehs/dishn PBS
and nmedi um was replaced with suppl enent -added EpiLife nmedium or Medium 171

. The5mediften 2hdouramjtachedgellswerie waghed withewrrgr BRBranth MeiWanyRhg
clonal f ' ; ' o del “,C ce of
abour. 709D RePE T SuBBReA BT e e M UEECREiu 1, TYEORCURRTTS. Osos
EDTA) f orwdsichhrged gvansRoor ardbyst Celbgesdhvannd expandiogejlomalrformsatiani on of
mesenchynmal stem ce

|s, cell pellets re resuspended i % EBS,
Count ed s Gileeb e it ridosEotyi A o TRERE SEtauh 20 Yol Wl Yo
cel | s/ di sfyp-diieured! by aryiRfiizitione s 0cTEBYe drypsRi/g.089% " EBTUY Jor Geirthepr owt h
and expansion was nonitored under 1ight mcroscopy. At a confluence of

abouplOgo%XP@GBioilWGWQdﬁeé%ﬂVﬁﬁ@@d as outlined above. [0077] For
cul tivation O];[Oﬁ%jlhc?lj ' nl%f?cﬂ'g W%Q%M&@m%t SiBriClokfis O'kell CpERdts| WRE
| I gested by

unbi lical cor Nt ng nmenbrane was col Tadenase treat nent,
count ed asdusmsttt NDMENMI10Ms £B8, countedband skeded ont £l cmi issuecetiturey

e um - AL PR Lk e R Geine SLRYrS R B EnarBé ezt on
was moni teredaysdesll bidith didcaasaeivh wad mbsitaredapied lighikmipbscdpy. At

ldentification of stem progenitor cells [0078] Epithelial cells: Fig. 1
showd 5pi @ eprituesicenef: ahashi® g’f’wf&ﬂ§ H‘(ﬁrﬁaﬁ"bc‘éﬂ ugiqi Iagrﬂ fﬂﬁdﬁﬁ‘tﬂ%’le' cord amiotic

menbr ane pfepﬁ[bﬁehgwrh&lfﬁ?étia?d_o%éﬂﬂwénbﬁ% esarthyhf) stepaslli eAt i on) .
Pictures were takeh at day 2 (Fig. 1A) and day 5 (Fig. 1B, O of tissue
cul ture. fester nayemdnabiicalnedrds iiRinge matakieace wagsoHigestadabys sellpggnase

epi thel i gl di ki C fblifitedEaRY "Bddeddbre 1bEAN i8%ud RRIHAP ididreR! c6aed with

lethally irradiated or Mitomycin C treated 3T3 fibroblasts (feeder layer) in

20 Green's medium. The culture medium was changed every 2 or 3 days. Colony
formation was monitored under light microscopy and photographed.

Example 3: Identification of stem/progenitor cells
[0078] Epithelial cells: Fig. 1 shows pictures of outgrowing epithelial cells

25 from umbilical cord amniotic membrane prepared by the method using tissue

explant (40 x magnification). Pictures were taken at day 2 (Fig. 1A) and day 5

(Fig. 1B, C) of ftissue culture. Cell morphology analysis demonstrated

polyhedral shaped epithelial-like cells. Enzymatic digestion of the umbilical cord

segments yielded similar (Fig. 2), epithelial cells at day 2 (Fig. A, C) and day 5

30 (Fig. B, D) (40 x magnification). Fig.7 shows pictures of colony formation of

epithelial stem cells from umbilical cord amniotic membrane cultured on feeder

layer using Green's method (40 x magnification). A colony of polyhedral shaped
epithelial-like cells expanded rapidly from day 3 to day 7.

[0079] Mesenchymal cells: Outgrowth of mesenchymal cells explanted



segnents yielded simlar (Fig. 2), epithelial cells at day 2 (Fig. A O

and day 5 (Fig. B, D (40 x magnification). Fig.7 shows pictures of col ony

f or mat i orwofo@piivisel i al stemcells fromunbilical cord aomisckoos/onembr ane

cul tured on feeder |layer using Geen's nethod (40 x magnification). A

gol oné of pol yhedral shaped epitheli 2|ike cells expanded rapidly from day
to day

7. [0079. sepchyma). | 1s: Qut h_of h I I
expl ant eﬂ?@WWZIﬁJF?P%QI&@dmOQﬁ%PE@% rgﬂ S%ﬁ@"%%ﬁﬁ%ﬁ?é@iﬂ@ as 48
hour s af t gferPplac&ment in Aséis sURuRUTEHES UirkhDMERI suppbMbhtsdowitemd%ed with
10%fe_ta| calf serum (FCS) as culture rreﬂl,_um F|C3. SA, Cé igAO,x
mgni f:cafﬁﬁir?)alfsﬁ_ﬁ G aprultwrdpadiva z'sd3é\y &9 X egpRicatian, h B
mor phol o ) el v WLHT O,
ronery FRRlIs aE R AR 8 by B RHRAIS ShAp AR OhaRdy (i kirak e W'D,
obser At i expangedebotibt easilynandheuickly inrisiop dessinresembling fibebiasis dFichzymat i ¢

di gestio FihQ. | Qg . ; L,sql: i 1ical
cora: amni 381 DYiafths mrchicHfhod S gF RBRERATDs fors ol IBfE el bRHB L, ' &
(Fig. 4B)isbifec bprgebllageridsen)endyntaticesdifestioh 8(Figowdni Figr o4A oshoasony
formati on of nesench rr% i§;fﬂ?m cells fromunbilical .cord ami ot rane

I

| .

cul turg?.@ﬁslﬁﬂ?hm l .e%rf'fﬂ;m sigfilical gprd %Bﬂ@?'?ifaﬁm%@mm%o *CS (40
X magni fi Walek : | | Fidyl |
xpanded Cabpareralioh s 8L Gog et l LR ARYAARCK iagraton) Kol R e, o)
?howsl)(l hafg ares 8nettowrgictsitesmot elolanyf fasmationi 0ff oesenshymahsiam icsllsefhane

UCMC) an i]i d..epi | J ' i
wth 1o molRe! SRR APURLETbRBra s RLkEL oL hihheder e feaueanee
tr ?Insczi ]IEJII’ayﬁII_‘I (fo’itfdlil_tlIb“n ﬁiﬂht MMM(I%ECS%M% gpevadnificatienkeThef celdmigomifc st em
cells (cf. Niwa, H., azaki,. J., i t A 200Q) . . 24,
372-376), ebﬁﬂ%!edt%h@eéﬁiﬁfﬁtég'?%&? Egﬁ%éxgﬁé&ﬁ%ﬁﬁ"? Béy S’r'%fc?@ryt Fas of ¢
these stem cel jopgo] ¥eesters blot ai‘Ia%isI‘dF\!;\?.'Q) SPYIVSAREEMcEBACIYNErstamowslie
factors such as connective tissue growih factor (CTGF). vascul ar

endot Hel | Bpmgpmbkilical gerdamnieimerpbranentléCMGdearg Smbilieal qosd epithelialsTaTs,
o o o e B R AT YRR ROl 5T POUSRD 2o
Smoot h Migete wiithneficodi\)the Firansariptiohnfadtier &¢tamesyh {Ock) B spesifie. | n
18 ot o bErRRRE SR LB BoRE RS N R IAE-A DU S50 A .
mesenchynggo00). Nat. Genet. 24, 372-376), Thus, this analysis indicates the embryonic-

20 like properties of these stem cells. These cells also highly expressed the other
growth factors such as connective tissue growth factor (CTGF), vascular
endothelial growth factor (VEGF), placenta-like growth factor PLGF, STATS3,
stem cell factor (SCF), Hépatoma-derived Growth Factor (HDGF), Fibroblast
Growth Factor-2 (FGF-2), Platelet-derived Growth Factor (PDGF), alpha-

25 Smooth Muscle Actin (a-SMA), Fibronectin, Decorin, Syndecan-1,2,3,4. In Fig.

9, the expression of these genes is compared to human dermal fibroblasts,
bone marrow mesenchymal cells (BMSC) and adipose-derived mesenchymal
cells (ADMC). Fig. 9 also shows highly secreted Activin A and Follistatin (both
of which proteins are well known to promote tissue repair and regeneration,

30 enhanced angiogenesis, and maintain embryonic stem cell culture, so that
expression of the respective genes is a sign for the embryonic properties and
ability of the cells to differentiate) detected by ELISA assay in supernatants of
umbilical cord mesenchymal and epithelial stem cell culture in comparison with
bone marrow, adipose derived stem cells, human dermal fibroblasts and



cells (ADMC). Fig. 9 also shows highly secreted Activin A and Follistatin
(both of which proteins are well known to pronote tissue repair and

regener atwonposanbssnced angi ogenesi s, and nai ntai n enbr yearscomsmoael |
culture, so that expression of the r?% pective genes is a sign for the
enbryoni c properties and abi Iity of e cells to differentiate) detected by

ELI SA assay, i1 er I cal I e l'i al
stem cel I Olﬁrmﬂ?%?rﬁp %??E%?l \rfrﬁeﬁe @ﬁgﬁﬁaﬁpﬁﬁgﬁ%o@e ggfrﬂsl vée)fldEs
cell's, hynrmtidar amd proralsiiy aﬁhshcwid@pn deerageutier applivatiphest thdseo cteﬂmse
resul ts indicate that the cells t he inve a romsin andi dat es
1 her aeRY Sugh e eaenemie madsine aand Hesidne s L RRalcAd TR

medi ci ne, n?ﬁ'léwm d| cine, tissue repair and tissue engineering. [0081]
Mesenchymal” cel | S were further characterized by anal ysis of secret ed

cyt okBnes and [0981k Mesanehymaal gellenwene dwithet charmsierizasohy- aaalvsls of
mesenchy 8 %%rﬁess aJ@E; &ﬁﬁ]{‘dﬁ‘f&g |ﬁ%ﬂ1dfa?fsbﬁwﬂ?huﬁfa‘ﬁnﬂ>&% h‘%f u C)

wer e anal n“conpari so erati nocytes

anal ysi s mesemﬂwmadedtemtceﬂs Tbélwmbmcarooecﬂ lepithefiaisteroCids (H3@) were
fibroblasts

ne- marr ow mesen I'ls er r.at i te
LUl or ed ARSROVR FORATROT WL PUUTI eoReTal et fSses s TiSeh AR Faen ©
synchr On'céﬁ‘?ed Buﬁéérfaﬁ’éWé)mev WIS UCED, %l%nHMENbrd‘szt%bdnwrﬁarrowe next

day, the mediumwas replaced t'he next a ainst fresh serumfree DVEM and the
cel | 40t henesenchymal celatepidersnal diesatinacyles weia cultured in groyadnadiai Wther e

Fnc, oa, 199 SRS b ST ROhd e ibed h Seration FigHe 2l
I( Inf_ g; | eg_lFﬁlerwn{rbb-IBM%MN)l\D/fld?ma hba;satTdney::]efdga"ayS/ghe mfﬂmwll ngsn-'?plabac.i dhe elé I;i6n- 8
(Fig.11) D bcaST frgRh SERITEg QMR and e Cell-thiace blivAtgs 0P

Angi ogenidhothEP48 Hduks RCondiffoded MANEESve@Creoligbled, témcertialed sAMFR, GRO,
GRO. 5. Aphi tequl b L1 RATST2, TINPL S T VP20 YEAR VEGF (Fig.12).
[ 0083P Ac&ﬂﬁhdﬁﬂﬁig-ﬁmg aHryoking Arran dRayRipiechelncs ‘%’gé ecrete |arge amounts

of eyt oki nes agdaa N FodAS'dthis! ifllydik o/ S LNIC!ehsicl tetuRlropent a

bi ol ogy, tiss tasis, tissue repair and regeneration

angi ogenddi-6); TM@’T)UmDetOQY&r@mWHWafa@I;OFt(th'@ﬁ)ar'ﬁ&ﬂelukt"ysde&)héTUgﬁ']s of the
inventi onshey. ¥l NTiMiR2! SFRAR IR CubAR: 4BANNY CIGPBPRCAEFES (Fig.11),

whereas UCEC secrete IGFBP-4; PARC; EGF; IGFBP-2; IL-6; Angiogenin;

20 GCP-2; IL1Ra; MCP-1; RANTES; SCF; TNFg; HGF; IL8; sTNFR; GRO; GRO-q;
Amphiregulin; IL-1R4/ST2; TIMP1; TIMP2; uPAR; VEGF (Fig.12).

t0083] Accordingly, this shows that both cells types secrete large

amounts of cytokines and growth factors that play important roles in

developmental biology, tissue homeostasis, tissue repair and regeneration and
25 angiogenesis. This further demonstrates the versatility of the cells of the
invention for use in the respective therapeutic applications.

[0084]In addition, the cells of the invention were further examined with
respect to their safety profile using mouse teratoma formation assay as an
indicator. Six SCID mice were used in these experiments. A suspension of more

30 than 2 milion UCMC was injected with a sterile 25G needle into the thigh
muscle of each SCID mouse. Animals were kept up to 6 months and tumor
formation was assessed. No tumor formation was observed in these mice (data
not shown). This indicates that the cells of the invention are safe and do not
have any capability to form tumors, benign or otherwise.



[0084] In addition, the cells of the invention were further examned with
respect to their safety profile using nouse teratoma formati on assay as an
i ndi cat orwo3no6/BQsD m ce were used in these experi ment spPCAssaep®nsi7on of
nore than 2 mllion UCMC was injecte%awith a sterile 25G needle into the

t hi gh nuscle of each SCI D nouse. Ani 4Is were kept up to 6 nonths and tunor
formati on was assessed. No tunor formation was observed in these mce (data
not shown). This indicates that the cells of the invention are safe and do
not have Exampkp&bCultivation 6bstenm/progenitbecelis inseouindire seediaanpl e 4:

Cul tivati f it ls | f ' N
were cul tur eq PREENERIES Helb et sufiuied BrBMEM ERARNE 100 R 1 °
PTT-2 andeRIh-fee M&dibhPIT-TERTI-P BRdLP TP - Phé tisreBThediaW@Ta -py PAr2d by

one of the present inventors, Dr Phan. In brief, these 3 gﬁdi a dg ,%ot
cont afn faadaPTBoY wasedprenarach by enenpf g PERSANiTAVanPHSe Rt N3k Bk PR®ls and
growt h 1364908 MU dtend{FantbiFretal BovbRl ér hdifibh Weflufh bi¥\EBntalRfifterent
transferrin, and 1 nsulln. e growm h factor conponents vary between nedi a
t o assessytbkiies andi giowdn dactors suchaseiGE EGF, TBE-belat Actitindh BAPscarri ed

added i n HRGK: trasfartnone” RBRER. FBRcerSuif o coMadlice Mol BRIEPE® or ' %o
days. Celphe@aobl Asyerb dlﬂeiﬂ@ﬁiaﬂﬁfﬂvﬁﬁrcﬂﬁrud@ﬁétiéé.m sultvattoropias ¢4f86] Fig.
13 shows good UCIVC_géowth int

1

( e 4 different nedia grw? s%é]Fi : éa to
Fi g. 18- 5)0ut@sdplows: Riferntniepegpnsof graitactarsiandds qﬂg'ﬁ yvegee_a ng on
the ratigy, Bashl ﬂ%ﬂ[at. Evie! wﬁ%’é WeiPard rr%ﬁﬁ’t‘éﬁr%df ig%é’éé i 3110 daydle
respective nedia. In contrast, bone narrow and adi pose-derived nmesenchymal
cel | s di dCelbprajiferatiorasi moniered welentight eécraeebpy. (Fi g. 13-6 and Fig. 13-7).

Accordingly, t d h of ; a of the
ol s of t e 11008RF Fi “EhoEbpdRurit G R e e fp8RkERrOBRS, |

growt h H(Figl.c‘lgﬂi () iﬁg.ﬁ-ﬂ)ciswpeweémrthgmgmmg_ {1 of dUCMiiroetls iﬁfdifflemlclhyna:
stem cells as bone marrow derived an i pose-derive senchymal .cells. In
t hi s lpespgiapending PQ%rﬁaﬁot‘U W&P@“{%PPE’K@%%)WS@M&P%@ rﬁ@é?iﬁﬂtv!ﬁs used
in these {gXpeEspERive aRddidialnt REnfBLON iboreofmarBRN db eadippesldervblis do
not grow well 1h serumfree nmedi um S}lstems. Thus, using the_ cells of the

i nvent i ormpsendnmaltoalls difl tnet espwnuell seinaser saumriiae anediaHki®-dgreands a big
advant agqsium£94 | AREFARYY2%he NGosd Sowth HFItRE LENE RRWiditrates the

robustness of the cells of the invention and-their high viability, indicating that
20 their growth characteristics are superior to conventional sources of
mesenchymal stem cells as bone marrow derived and adipose-derived
mesenchymal cells. In this respect, it is worth to note that (bovine) serum free
medium was used in these experiments and that the majority of human
mesenchymal cells do not grow well in serum-free medium systems. Thus,
25 using the cells of the invention in connection with defined serum-free media
technologies is a big advantage in cell therapy as the risks of using fetal bovine
serum for cell culture and expansion are removed. (Although use of bovine
serum has been practiced for a long time and typically optimizes cell growth,
concerns of its used have been raised as to the transmission of zoonoses as
30 Bovine Spongiform Encephalopathy (Mad Cow Disease)). '

Example 5: Characterization of the gene expression profile of umbilical
cord epithelial and mesenchymal stem cells
[0087]The gene expression profile of umbilical cord epithelial and



serumfor cell culture and expansion are renoved. (Although use of bovine
serum has been practiced for a long tine and typically optim zes cell

grow h, ocwocetana9ss’7 its used have been raised as to thercrscamsoseion of
zoonoses as Bovi ne Spongi f orm Encephgj.opat hy (Mad Cow Di sease)). Exanple 5:
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factor 1 (somatomedin C); Insulin-like 4 (placenta); Relaxin 1; Plasminogen;
Insulin-like growth factor 1 (somatomedin C); Insulin-like 5; Insulin-like growth

25 factor 1 (somatomedin C); Insulin-like growth factor 2 (somatomedin
A),Homeostasis (Radial spokehead-like 1; Hemochromatosis; Chemokine (C-C
motif) ligand 5; Interleukin 31 receptor A; Chemokine (C-X-C motif) ligand 12
(stromal cell-derived factor 1); Nuclear receptor subfamily 3, group C, member
2: Hemochromatosis; Chemokine (C-C motif) ligand 23; Chemokine (C-C motif)

30 ligand 23; Ferritin mitochondrial; Peroxisome proliferative activated receptor,
gamma, coactivator 1, alpha; Surfactant, pulmonary-associated protein D;
Chemokine (C-C motif) ligand 11; Chemokine (C-C motif) ligand 3; Egl nine
homolog 2 (C. elegans); Peroxisome proliferative activated receptor, gamma,
coactivator 1, beta; Chemokine (C-C motif) ligand 1; Chemokine (C-X-C motif)
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Endothelin 3; Paired-like homeodomain transcription factor 1), Embryonic
Development (Pregnancy specific beta-1-glycoprotein 3; ELAV (embryonic
lethal, abnormal vision, Drosophila)-like 4 (Hu antigen D); G protein-coupied

25  receptor 10; Ectodysplasin A2 receptor; ATP-binding cassette, sub-family B
(MDR/TAP), member 4; Pregnancy specific beta-1-glycoprotein 11; Nasal
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20  dioxygenase; Albumin; Calcium-sensing receptor (hypocalciuric hypercalcemia
1, severe neonatal hyperparathyroidism); Fas ligand (TNF superfamily, member
6); TNFR superfamily, member 17; Calcium channel, voltage-dependent, beta 2
subunit; Parkinson disease (autosomal recessive, juvenile) 2, parkin; Kallikrein
7 (chymotryptic, stratum corneum); Glial cells missing homolog 2; TGF-alpha;
25 Thyrotrophic embryonic factor; AP-2 alpha (activating enhancer binding protein
2 alpha); Kallikrein 10; Regulator of G-protein signalling 7; Protein tyrosine
phosphatase, receptor-type, Z polypeptide 1; Serine protease inhibitor, Kunitz
type 1; WNT1 inducible signaling pathway protein 3: Zic family member 3
heterotaxy 1 (odd-paired homolog, Drosophila); TTK protein kinase; Troponin
30 TH1, skeletal, slow; Sciellin; TGFB-induced factor 2-like, X-linked; Kallikrein 8
(neuropsin/ovasin); Glucosaminyl (N-acetyl) transferase 2, [-branching enzyme;
Ankyrin repeat domain 30A; Relaxin 2; Collageh, type XVII, alpha 1; Gene
differentially expressed in prostate; Phosphatase and actin regulator 3;
Suppressor of cytokine signaling 2; Nuclear receptor subfamily 4, group A,
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emtl)ry%nlc feeggra SlaeyerregE u37°C 5% CO»). UCEC cell morphology thus
differentiated resembled human epidermal keratinocytes. Epithelial cells have
similar morphology under light microscope and can be easily turned into
fibroblasts using conventional and commercially available media (cf., Figure 2).

[0093] Immunofluorescent analysis shows that the cultivated UCEC also
express epidermal keratinocyte molecular markers such as keratins,
desmosome, hemidesmosome and basement membrane components (see also
Fig. 10 that shows that UCEC are qualified to be epithelial cells in general by
expressing a variety of these epithelial cell markers). Accordingly, these results
show that umbilical cord epithelial progenitor/stem cells of the present invention
can be differentiated into skin cells such as epidermal keratinocytes which cah
be used for wound healing and have great potential for the development of
cultured skin equivalents.

Example 7: Expansion of umbilical cord epithelial and mesenchymal stem
cells using repetitive tissue explants of umbilical cord lining membrane
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ndi ng
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Exanple 6: Direct differentiation of unmbilical cord epithelial stemcells
(UCEC) into skin epidermal keratinocytes [0092] For differentiation into
ski n epi deorade/essat i nocytes, unbilical cord epithelial petrsezaesiobe,74 UCEC
cells, were cultured according to a ssandard protocol for the cultivation
of keratinocytes. Cell isolation techni ques were as descri bed above. UCEC
wer e thenti&C%JetsEred in serumfree keratinocyte growh nedia, KGVM KGW 2
(Canbrex), " Epi'Life (Cascade Biologies) or in Geen's nediumin the presence
of irradi at ed [0094) tomgitical- Grdr epttieelizd Tahdronseerchymyainsten exeder of dher at

370C, 5%.C02).. UCEC cel | r,phol t Lfferentiate .
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cord epi téxglant| sincel dutngribaypracess efcells dutgsewirigeandhvidigeatiog figm dissdganded
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. .DY X I a S _change very. r , t W

star o1 asmidEninelelndissenERimal S refeaphiaved uehio Biarpibook T hay

tissue expiaRikdyetdrstidéLthethigh dbkieof WWEMS drd AlVEG tels fvan bel |

outgrowt h. Thi s "‘process was continued until the _explants had dimnished in

size, prekiainedgirony thisrsaucpe.afwrther Jaflesting the high yiakility and; prasg d that

the characteristics oft these cells in comparison with other sources of cells as bone-
marrow or adipose-derived stem cells. In addition, being a solid tissue, the
20 successful repetitive explant technique used herein demonstrates that the cells
of the invention can be uniformly extracted from the entire tissue instead of only
certain portions. This allows the maximum number of cells that can be derived
at a low passage instead of passing the cells through many generations causing
deterioration of cells.
25 Example 8: Direct differentiation of umbilical cord mesenchymal cells
(UCMC) into skin dermal fibroblasts
[0095] For differentiation into skin dermal fibroblasts, umbilical cord
mesenchymal stem cells, UCMC cells were cultured according to a standard
protocol for the cultivation of fibroblasts. Cell isolation techniques were as
30 described above in Example 6. UCMC were then cultured in DMEM or
commercially available fibroblast growth media (FGM). UCMC cell morphology
thus differentiated resembled human dermal fibroblasts. Mesenchymal cells
have similar morphology under light microscope and can be easily turned into
fibroblasts using conventional and commercially available media (cf., Figure 3).
35



expl ants progressively shrink in size until they are too small for further
ti ssue explant since during the process of cells outgrowi ng and m grating
fromtisswe2eoquigssrs, the cells produce proteases to di gesiscaod/obsieak down
tissue. Fig. 16 schematically ill ust rﬁt es the rapid and robust expansion
process of unbilical cord epithelial and nmesenchymal stem cells achieved
using thi otgcol . Thus, this study denonstrates the high yield of UCMC
and UI\/EC‘@B% O%H‘L‘Bg Bbtai ned fromthis source, further reflecti ng the
high viability and pro-growth characteristics oft these cells in conparison

wth other saurc f cel| s, as bonenmarrow or i pose-deri ved ells. In
addi ti on,1-beiﬁl@éﬁ%‘glf(?rd'splazg‘ge?te Ogﬁeg%rs%?llﬁaﬁ?%p i?'POLP\{@B?@ﬁ?}”F%chm que
used herein deupilsiidartsrd, thaimdthed €8hipistig:t he i nvention can be uniformy
extracted fromthe entire tissue instead of onl%gcertai n Borti on Thi s

al l ows the nméR) msepatatiperthefaraaiotic membrane o theqtheicanPaneit e age

i nstead of passing. t.k ough many generations causing deterioration
of cells. Exanple :lm%l%gké 7¢hd‘ltﬂlpi)érenti ation of unbilical cord nmesenchynal

celI's (UCMO) (bt euttisiimg dise nerhnibtib rrobinbsare [tis69s jobtainediinfsiep () anden i nt o
skin dermal fibraobl a%t S, Pmnbi.l i C%L cg;d ges_enccpymal stemcells, UCMC cells
were cul tured ac@OPEIURYSEAYOWING SAHBIOYIAEYANY for the cul tivation of
fibrobl asts. (gﬁl lisdlsMRiHeCStehfpfyeitepcatRy. e as described above in Exanple
6. UCMC were then cultured in or conmercially avail able fibrobl ast

growl® nmedia (FGW). UCMC cell norphology thus differentiated resenbl ed

human dergal - eﬂﬁ’m s Sy-have sim | ar norphol ogy under
light m cérrgsc]f)ﬂpée)ﬁ%lrﬂl% céﬁdggﬁgam y t&rﬁﬁ#li ito fibroblasts usi c\g
conventi onal (a%d separating ahky cellai bhbthe rammiati¢ cmemimager dissye Waafore s

claimed is: 1. A nethad for isolating pr; B tor I f

ami oti ¢ menbr anéUStValABi BVCQI "E%f“ad ?%%8 Iﬁ'g)gﬁg%\%prglr@?é]g:éorf%§mgfa%2r ating
the amiotic memyrpmaticespahstion ded drecitizsentexpldntt he unbilical cord in
vitro; (b) culturing the amiotic nmenbrane tissue obtained in step (a)

underlScondi tions allowing cell proliferation; and (c) isolating the

sten proggni tfe GRothSd f cl&if MElhos dheféinl el stdr/prbgénitanBeliss hage

embryonic stem cell-like properties.

4. The method of claim any of claims 1 to 3, wherein the stem/progenitor cells
20 are epithelial and/or mesenchymal stem/progenitor cells.

5. The method of any of claims 1 to 4, further comprising:

(d) culturing the stem/progenitor cells under conditions allowing the cells

to undergo clonal expansion.
25
6. The method of claim 5, further comprising:

(e) culturing the stem/progenitor cells under conditions allowing the
differentiation of said cells into epithelial cells and/or mesenchymal
cells; and '

30 (f) isolating the differentiated cells.

7. The method of claim 6, wherein the epithelial cells are selected from the
group consisting of: skin epithelial cells, hair follicular cells, cornea epithelial
cells, conjunctival epithelial cells, retinal epithelial cells, liver epithelial cells,



(a") separating the cells of the amiotic nenbrane tissue before
cultivation by a nethod selected fromthe group consisting of enzymatic
separ at i oNOaneb/dp3sect tissue explant. 3. The net hod of elCaiSG2A5®N0124
wherein the stenfprogenitor cells hay % enbryonic stemcell-1ike properties.
4. The met hod of claimany of clains to 3, wherein the steni progenitor

cellsare heI| d/ rpge Sanithalikhe

nmet hod of athﬁﬁé] g'%‘lf}%?ﬁgsép' eﬁ%‘r :%selﬁ%ggb% éh%@F‘Hl u?rl)'ﬁ]ge I%Ee

st en pr ogerugmer smélll mrtlésc‘itnlﬁl emmiuai colis alargmnm@stlhal epiﬂheshaﬂ celisdésng cl oEaI
expansi on. 6., e nmet hod o er co ng the

sten pr ogerﬁR‘%‘repﬁlePﬁe' LAY @Gﬁbgl'goﬁ%l %W‘?‘fg 'H'ée @I %eél% %chikt"fr"ﬁ# of said
cel I's into &pHeligl dalls. cel | s and/ or rresenchyrral cells; and (f) isolating the
differentiated cells. 7. The nethod of claim®6, wherein t he epi theli al

cell sS5are selected fromthe group consisting of: skin epithelial cells,

h f ol i i i |
col 1 s r B e ngfiiod 81 cERh BRRERIp I nsdrfEhirmal CO ?Héséékéﬂﬁgﬁmé‘?)%ﬁ. al
cells, panogreaplc;orwmtmged)ﬁ eslknrcébrcrblastssobthxa@reayteepnost&ﬂhlaﬂts,c’@rlogy’t%sral I

t est | | f est i thel
epi thel §al GBI HTPbEStss perdiBRRcviEs: Roh (RIS SsliSy sffatel mysthe .
uterine epiddpl béﬂpo@ﬁbbscelﬁs dé'ﬂ’\%dTﬁ‘bﬁpéhdﬁcrﬁi jlands, wheeeiodetrhal cadlsenchynal

cells are selected fromthe group consistin : Skl n fibroblasts,
chondPocyt e3d ak vadeliessand desdyajivesaf nauregt ﬂ'fmfﬁ liggllshl ast's, cardi onyocyt es,
snmoot h nmuscle cells, skeletal nuscle cells, adipocytes, ceI | s derived from
endocrine gl ands, neur ect oder rmal cells, and al| varieties and derivatives
of neur e@t ofies mEthoe bf any 8f cléines et dudhemegmpfisiogai s 1 to 8, further

ise 1o ool petaithe feaintes Sl BGeRPERARIBR R &8 24 L by usi ng

cryopreservati on 11 A steni progenitor cell isolated fromthe amiotic

nmenbrane of _unbilical cord b ns t he .net.hod of ,a of clains 1 to 10.
12. AScell0-Hagkneweg: ok clama %W%‘Po@@ﬁﬁ‘ﬂ?gd%lqam%%loéﬁewH?r}geﬁwg of the

preservation.

11. A stem/progenitor cell isolated from the amniotic membrane of umbilical
cord by means of the method of any of claims 1 to 10.

20
12. A cell bank comprising a stem/progenitor cell isolated by means of the
method of any of claims 1 to 10.
13. A pharmaceutical composition comprising a stem/progenitor cell or a cellular
25 extract thereof isolated from the amniotic membrane of umbilical cord by
means of the method of any of claims 1 to 10.
14. The pharmaceutical composition of claim 13, wherein the pharmaceutical
composition is adapted for systemic or topical application.
30

15.The pharmaceutical composition of claim 13 or 14, wherein the
pharmaceutical composition adapted for topical application is selected from
the group consisting of an ointment, a cream, and a lotion.



met hod of any of clains 1 to 10. 13. A pharnaceutical conposition
conprising a stenfprogenitor cell or a cellular extract thereof isolated
from t he wono@tdigssnenbr ane of unbilical cord by neans ofrCtrise2omstonad4 of any
of claims 1 to 10. 14. The pharnmaceutjgal conposition of claim13, wherein
t he pharnmaceutical conposition is adapted for system c or topical

appli cat i@ ué'méthqbeoﬂoﬂ?ééﬂ%fﬁ%bfe‘leg{ hﬁﬁﬁ@%&&b%r@oln%ﬂiﬁ@ ddnfistfingWher ei n

t he pharmaceutical conposition apted~for topica apﬁ[lcatl on i s sel ected
fromthe grthesuhjest amnieffgctite amasinhofenstendpmgenitpr aalll isplatediyhmeana net hod
of treating Lact I 1 SO conprising admnistering to the
subj ect an 8??%3‘?'{8 Odaw&oﬁagﬁsz?é%ﬁgr ogenitor cell isolated by neans of
the nethod of any of clains 1 to 10. 17. The nethod of treating of claim
16, wherejn the disord is selected fromth roup, consi st | ng. of

neopl dot | - ARSI Rf FeeiniShdaing 6 wPaeR b HRP R R PP REEGS g &
neural di SOPRﬁrp cbisising dehbegiastic cdiséamel 7skihgishse,! igcbidh eiriodriper der is
a congenital or an acquired tissue deficiency. 19.The method of claim 17,
wher ei n t hedefidieaenlarnshaoetrahdispsfiei ency is sel ected fromthe group
consisting of insulin deficiency, D abetes nellitus associated with insulin
deficiency, testosterone deficiency, anem a, hypoglycem a, hyperglycem a,
pancr eat i18,dRie aethod ofakianadl, dbkrain dhe tissae disdrdepiisl aadorgemithl oy an20. The
met hod of cl ai mééi ) wheréi n the neural disorder is Al zheimer's disease,

Par ki lson' s28AWiERd lissUSdefiFiei®ut zf el d' s di sease, Lou Gehrig's di sease, and

Huntington's di sease. 21. The nethod of claim 17, wherein the skin disease
is accelerated aging or a wound. 22. The nmethod of claim 17, wherein the

neopl ast i19.Theemaihod chistaim 173 whekeinehroviseeral| endacrine WREFENAY t e
cancer 1S aséﬁlacgegf f@gﬂ e e goﬂgf%tiﬁﬁrlﬁ’ i?i%bfg?lo%lfﬁc%% NBikhtsd Im&ififus! none,

breast ducta |"ar “car'ci nonma, HhepatocC ul ar -car ci nonm, )
nasophar yngeasociafedi nwith, ihsulip cdeficiencyyoriesivaterene heficiesayj canamir, skin

cancel, ¢ aﬂﬁg{pﬁ&c%lge@c Zﬁl?)g éﬁgr@%k paﬁcL:'rte% & %%c%rncg/,nécﬁr%ﬂg%@ﬁciwyj, Apant

mel anlé’ma,
thyroid abnormality.

20.The method of claim 17, wherein the neural disorder is Alzheimer’s disease,
Parkinson’s disease, Jacob Kreutzfeld’s disease, Lou Gehrig's disease, and
20 Huntington’s disease.

21. The method of claim 17, wherein the skin disease is accelerated aging or a

‘wound.
25 22. The method of claim 17, wherein the neoplastic disease is cancer.

23.The method of claim 22, wherein the cancer is a selected from the group
consisting of squamous cell carcinoma, breast ductal and lobular carcinoma,
hepatocellular carcinoma, nasopharyngeal carcinoma, lung cancer, bone

30 cancer, pancreatic cancer, skin cancer, cancer of the head or neck,
cutaneous or intraocular malignant melanoma, uterine cancer, ovarian
cancer, rectal cancer, cancer of the anal region, stomach cancer, colon

cancer, breast cancer, testicular cancer, uterine cancer, carcinoma of the
fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix,



cancer, rectal cancer, cancer of the anal region, stomach cancer, colon
cancer, breast cancer, testicular cancer, uterine cancer, carcinom of the
fal | opi arwOub@1935ar ci noma of the endometrium car ci nONRCOISGRME/000174
cervi x, carci nona of the vagina, carcizona of the vulva, Hodgkin's D sease,
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25. The use of claim 24, wherein the biological molecule is selected from the
group consisting of a protein, a peptide, a small organic molecule, an

oligosaccharide, a polysaccharide, a proteoglycan and a lipid.

20 26. The use of a stem/progenitor cell as defined in claim 11 as feeder layer in

the cultivation of mammalian cells.

27.A method of cultivating stem/progenitors cells as defined in claim 11,
comprising:
25 Obtaining a tissue explant from the amniotic membrane of umbilical cord;
Cultivating the tissue explant in suitable cultivation media and cultivation

conditions over a suitable period of time.

28. The method of claim 27, further comprising exposing the tissue explant to
30 fresh cultivation media and continuing the cultivation under suitable

conditions over a suitable period of time.

29. The use of serum-free cell culture media to culture mesenchymal stem cells
obtained by a method of any of claims 1 to 10.
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