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Other advances in tissue engineering have shown that cells can be grown in

25 specially-defined cultures to produce three-dimensional structures. Spacial definition
typically is achieved by using various acellular lattices or matrices to support and
guide cell growth and differentiation. While this technique is still in its infancy,
experiments in animal models have demonstrated that it is possible to employ various
acellular lattice materials to regenerate whole tissues (see, e. g., Probst et al. BJU Int.,

30 85(3),362-7(2000)). A suitable lattice material is secreted extracellular matrix
material isolated from tumor cell lines (e.g., Engelbreth-Holm-Swarm tumor secreted
matrix — “matrigel”). This material contains type IV collagen and growth factors,
and provides an excellent substrate for cell growth (see, e.g., Vukicevic et al., Exp.
Cell Res, 202(1), 1-8 (1992)). However, as this material also facilitates the mali gnant

35 transformation of some cells (see, e. g, Fridman, et al., Jnt. J. Cancer, 51(5), 740-44
(1992)), it is not suitable for clinical application. While other artificial lattices have
been developed, these can prove toxic either to cells or to patienits when used in vivo.
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25 DETAILED DESCRIPTION OF THE INVENTION i
One aspect of the invention pertains to a lipo-derived stem cell. Preferably,
the stem cell is substantially free of other cell types (e.g., adipocytes, red blood cells,
other stromal cells, etc.) and extracellular matrix material; more preferably, the stem
cell is completely free of such other cell types and matrix material. Preferably, the
30 inventive cell is derived from the adipose tissue of a primate, and more preferably a
higher primate (e.g., a baboon or ape). Typically, the inventive cell will be derived
from human adipose tissue, using methods such as described herein.
‘While the inventive cell can be any type of stem cell, for use in tissue
engineering, desirably the cell is of mesodermal ori gin. Typically such cells, when '
35  isolated, retain two or more mesodermal or mesenchymal developmental phenotypes
(i.e., they are pluripotent). In particular, such cells generally have the capacity to
develop into mesodermal tissues, such as mature adipose tissue, bone, various tissues
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the source animal. The animal can be alive or dead, so long as adipose stromal cells
within the animal are viable. Typically, human adipose stromal celis are obtained
from living donors, using well-recognized protocols such as surgical or suction
lipectomy. Indeed, as liposuction procedures are so common, liposuction effluent is

30  aparticularly preferred source from which the inventive cells can be derived.

However derived, the adipose tissue is processed to separate stem cells from
the remainder of the material. In one protocol, the adipose tissue is washed with
physiologically-compatible saline solution (e.g., phosphate buffered saline (PBS))
and then vigorously agitated and left to settle, a step that removes loose matter (e.g.,

35  damaged tissue, blood, erythrpcytes, etc.) from the adipose tissue. Thus, the washing

and settling steps generally are repeated until the supernatant is relatively clear of
debris.
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greater purity. Altematively, the cells can be separated using a cell sorter or on the
basis of cell size and granularity, stem cells being relatively small and agranular.
Expression of telomerase can also serve as a stem cell-specific marker. They can
also be separated immunohistochemically, for example, by panning or using
30  magnetic beads. Any of the steps and procedures for isolating the inventive cells can
be performed manually, if desired. Alternatively, the process of isolating such cells
can be facilitated through a suitable device, many of which are known in the art (see,
e.g., U.S. Patent 5,786,207).
Foliowing the final isolation and resuspension, the cells can be cultured and,
35  if desired, assayed for number and viability to assess the yield. Desirably the cells
can be cultured without differentiation using standard cell culture media (e.g,.,
DMEM, typically supplemented with 5-15 % (e.g., 10 %) serum (e.g., fetal bovine
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available, clones can be obtained by permitting the cells to grow into a monolayer
and then shielding one and irradiating the rest of cells within the monolayer. The
surviving cell then will grow into a clonal population. While production of a cional
population can be expanded in any suitable culture medium, a preferred culture
30 condition for cloning stem cells (such as the inventive stem cells or other stem cells)
is about % F,, medium + 20 % serum (preferably fetal bovine serum) and about ¥4
standard medium that haw been conditioned with stromal celis (e.g., cells from the
stromal vascular fraction of liposuction aspirate}, the relative proportions being
determined volumetrically).
35 In any event, whether clonal or not, the isolated cells can be cultured to a
suitable point when their developmental phenotype can be assessed. As mentioned,
the inventive cells have at least two of the aforementioned developmental
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002175 L T ek %y S s o U L o 1
ng/ m transf g@rﬁblﬁgmg}mﬁbplgcltod.pM(tqr@ut{S:g)mMancbrbate -2-phosphate and between
about 10 nM and about 50 nM B-glycerophosphate, and the medium also can inciude
25 serum (e.g., bovine serum, horse serum, etc.). Myogenic differentiation can be
induced by exposing the cells to between about 10 pM and about 100 pM
hydrocortisone, preferably in a serum-rich medium (e.g., containing between about
10% and about 20% serum (either bovine, horse, or a mixture thereof)).
Chondrogenic differentiation can be induced by exposing the cells to between about
30 1 uM toabout 10 uM insulin and between about 1 M to about 10 uM transferrin,
between about 1 ng/ml and 10 ng/ml transforming growth factor (TGF) 1, and
between about 10 nM and about 50 nM ascorbate-2-phosphate (50 nM). For
chondrogenic differentiation, preferably the cells are cultured in high density {e.g., at
about several million cells/m] or using micromass culture techniques), and also in the
35 presence of low amounts of serum {e.g., from about 1% to about 5%). The cells also
can be induced to assume a developmentally more immature phenotype (e.g., a fetal

or embryonic phenotype). Such induction is achieved upon exposure of the inventive
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morphogenic proteins, cbfa, etc.). Myogensis can be assessed by identifying

classical morphologic changes (e.g., polynucleated cells, syncitia formation, etc.), or
assessed biochemically for the presence of muscle-specific factors (e.g., myo D,
myosin heavy chain, NCAM, etc.). Chondrogenesis can be determined by staining
30  the cells using cartallge-specific stains (e.g., alcian blue) or probing the cells for the
expression/production of cartilage-specific molecules (e.g., sulfated
glycosaminoglycans and proteoglycans (e.g., keratin, chondroitin, etc.) in the
medium, type 1l collagen, etc.). Other methods of assessing developmenital
phenotype are known in the art, and any of them is appropriate. For example, the
33 cells can be sorted by size and granularity. Also, the cells can be used to generate
monoclonal antibodies, which can then be empioyed 10 assess whether they
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under conditions sufficient for the cells to condition it. Typically, the medium is
used 10 support the growth of the inventive cells, which secrete hormones, cell matrix
material, and other factors into the medium. After a suitable period (e.g., one or a
few days), the culture medium containing the secreted factors can be separated from
30  the cells and stored for future use. Of course, the inventive cells and populations can
be re-used successively to condition medium, as desired. In other applications (e.g.,
for co-culturing the inventive cells with other cell types), the cells can remain within
the conditioned medium. Thus, the invention provides a conditioned medium
obtained using this method, which ejther can contain the inventive cells or be
35 substantially free of the inventive cells, as desired.
The conditioned medium can be used to support the growth and expansion of
desired cell types, and the invention provides a method of culturing cells (particularly
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to be expressed within the cell. The transgene generally is an expression cassette,
including a coding polynucleotide operably linked to a suitable promoter. The
coding polynucleotide can encode a protein, or it can encode biologically active RNA
(e.g., antisense RNA or a ribozyme). Thus, for example, the coding polynucleotide

30 can encode a gene conferring resistance to a toxin, a hormone (such as peptide
growth hormones, hormone releasing factors, sex hormones, adrenocorticotrophic
hormones, cytokines (e.g., interferins, interleukins, lymphokines), etc.), a cell-
surface-bound intracellular signaling moiety (e.g., cell adhesion molecules, hormone
receptors, etc.), a factor promoting a given lineage of differentiation, etc. Of course,

35 where itis desired to employ gene transfer technology to deliver a given transgene,
its sequence will be known.
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desi red. Th?n%{%gﬁ%&ﬂb assetle cont inigq% the transgene shoul d be

i ncor por at ed” I RE O “& GeRarT & oGHNGY e Pt ACEEtog eadeh rPRIPRERe t r ansgene
to the déll sseqmmsendiansgrriptiondleegulemiy ddmems (appbiteatdrg silesuays, st andect or

can be so er{pégy@da_st@esﬂggyet ically nodify 20 the cells (e.g., plasmds,
naked DNA, viruseés such as adenovirus, adeno-associated Virus,

“herpesvi ruses, | eH S¥Pression capapt cowainigthe tensgent should esiesqrpetated)intoAny
method  of  congkhitGddiBidksitible $65adRArRY HeRSRL Qe FRRRENE M@ﬁeﬁﬂi’ﬁg%‘;‘@ﬁe vectors
can be errplor%ed <a,rgc?aapl%}.of_v\,hlch are well kno in the art (e.g.”, direct

cl oni ng, hof5PETY LA ARY SHED VeFier Fan by sagplgred torggnetivally modifyvect or

Wi : : | ?@gm )thdeetlbr(mgqgllashﬁdsfzﬁalfmilbﬂﬁkéjhr&_aﬁstsﬁchhﬁddﬁﬁ&ﬁﬁxs! ARny2edRlatddt 0 the
cells (e.g.,: r st fusion, calcium osphate precjpjtation, gene
gun, electr o%%%’a%érigpqlgqselg?ti’\3ﬁus\ﬁf”tﬁﬁ‘p\y1°frﬁi‘"r9%é=trSEQY‘“é‘Fg.ejc,-)- E‘ﬁt?'QFie
general |y krdwanstmctihg therdesirathexpgessieni casdetty wathiresuetl veabisas ba ebpleap) oyed
as bi oreact gfs, | : of,. transgene. | n other
enbodi ment s, %%"‘é@%‘??%&?‘f?kﬂn% pPEEUE} g b d i R0l

recombination, etc.). Of course, the choice of vector will largely determine the

25 method used to introduce the vector into the cells (e.g., by protoplast fusion, calcium-

phosphate precipitation, gene gun, electroporation, infection with viral vectors, etc.),
which are generally known in the art.

The genetically altered cells can be employed as bioreactors for producing the
product of the transgene. In other embodiments, the genetically modified cells are
30  employed to deliver the transgene and its product to an animal. For example, the
cells, once genetically modified, can be introduced into the animal under conditions
sufficient for the transgene 1o be expressed in vivo.
In addition to serving as useful targets for genetic modification, many cells
and populations of the present invention secrete hormones (e. g., cytokines, peptide or
35 other (e.g., monobutyrin) growth factors, etc.). Some of the cells naturally secrete
such hormones upon initial isolation, and other cells can be genetically modified to
secrete hormones, as discussed herein. The cells of the present invention that secrete
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exanple, the cells, once genetically nodified, can be introduced in ERJ
ani mal u r itions sufficient for the transgene to be expressed in
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vivo. to serving as useful targets for geneti cPEGHYESIVGAIZA on,
many cells and popul ations of the present invention secrete hornones
(e.g., cytokines, peptide or 35 other (ell., nonobutyrin) growth factors,

etc.). Some @f I rally secrete such hornones on initial
i sol ation, a(rglgnlgp or %leeb Iuggil{éna%a@%t e ectop% fs1ig Vv dne frear ?oi'lg%@@ml% such
hor nones, as callseansiesinpleyed as bidteactomitd providetareadyr eaartof aprentHoanosd) at

secrete 10 DBy : 0 1 horpones can, be used in
a variety of coﬁ%ﬁywoﬁ%ﬁ\%@g%gﬁ%ﬁ@iqqiogg%-ﬁ@ %%%Pr?ﬁ? Egméﬂﬁlhcakeﬁq]s can be
enpl oyed as Brerrdancedyich the nptnd, the czlls emdylteedywelensuitablgicuaditibey fopttem  and

the inventi op, periiat j 0 bornppes fram.such cells.
In accordance wth H}ﬁ}}e&f’?ﬁé’? ?10“@6 ht%%gﬂégﬁpéa{é@éggﬁ? ﬁl'r"eaé’,?e RANE rszlmeE e
‘condi ti ons f Greferably periogicglyrthe mediven isdmssied iand procéssediol isalate theedi um  Af t er

a suitable p%bﬁﬁgné)froﬁlitﬁ@meﬁﬂlg?. Rﬁ?gﬁﬁ@{i}}ﬁae@ﬁfdi(gg;g%l({rhfﬁﬁi medi um i s

harvest ed and, processed to isolate the or none ‘ e dium Any
standard net RE®matogaphy dialys, ropnidizeyon, eler)saabe ysessn purifi the heinsgne

| yophi | i zat i @ium geGnddigaD B RHichrdrdviryinttheahor mone  from the nedi um
many of ich are kn | he ar O(an ot her enbodi nents, cells (and

WN t.
popul ati Bhs) of tABO EE@SP&WE‘M’?ISE{&“ ORY A EeRIREst BaeNtss enpl oyed
as therapeut secragertiemotieneindid empleystusiidrieidsic ape¥O| V@ et RN c8MidiAshst he

cells to desi tissHe,. ei.thern in vitro (e. as.a graft prior to

i mpl ant at i onh%{%%een%arn%?eﬂﬁ% e(ﬁgﬁ? ‘{?is\l;%c{nslséeéﬁb%f’ vf"l'os(glf:e 2§ regRft Pyor t9he

cel I's can beimplaatagbe or engrafiingher idesior ecarimslsiseuddireatly. Thé hal cappe opri at e,
whi ch genera ] \, ndj tissue e. For ex | e,
cell's can behjta%{séfgl\?sr%detro rtgé_ﬁ%%ég%éggf@%%Iﬁ%%‘%{igpr%ogrf?ge’ &%ﬁ‘?‘tg%rﬁh?’ ﬁ\flﬁg’gﬁ'g it)
wi th cul £ur e2¢aoadinmie Bsttispieiype. Neoreahingle, cellstcen hatranaddned tbhegrafeby s can be

seeded onto bﬂﬁir%aﬁééﬁ%@)ﬁrﬁuﬁﬁémﬂith@ﬁ]rﬁrk:%?é&ﬁnﬁgomﬁ% Li.sh @ popul ation.
Cells can beﬁﬁrans.ferr‘gjgﬁtaﬁ sites in vivo using devic such as

catherters, YgEEXElYe SN bersgedled qnighing desieed shie withisdbe tigiueo t he cel | s),

etc. For 20 thssidhagppultibhoCslls gindfearabletrell REsies it viSE6EiRE 86videsGUlipkd ne or
growt h hor rmn?ﬁga?ech as__human
C

nerve growth- ﬁ’,trqcﬁ'égu?qnﬂpla?’l% e hq”‘%ﬁf t gqg’aﬁ?]tc%? %Q’{‘f%ﬁgé&%\gg‘é{ 3 g(rai I
growt h &kt othese applisatienspprefdrebly itier el sasttes grepwkine foagioarth hamhne suskaber s of
e s o on M O chASAAL g B R AR oL
factor), or Bithdacterscamaopoetiostemmel @nvwibl factvsomdebers péthg. fibrablsttr ophi n) .
In one appl i gakviBTacté By SREILeR &&1&3’;&1&%&1@&%@9&@@&69@5&GaStCDI%r .
| closure of a unqd within“a patjent using such ¢ s. I'n accordance with
sthe met hod, enqofiiediat selerewth aclops, membiess ofithe RoF hdsmailnfiacludiagdpee red to
the vi cidii t ymokplgenidigeto)d&fenzymes specific for congenital disorders (e.g., distrophin).
In one application, the invention provides a method of promoting the closure

of a wound within a patient using such cells. In accordance with the method, the

inventive cells secreting the hormone are transferred to the vicinity of a wound under

conditions sufficient for the cell to produce the hormone. The presence of the

30  hormone in the vicinity of the wound promotes closure of the wound. The method

promotes closure of both external (e.g., surface) and internal wounds. Wounds to

which the present inventive method is useful in promoting closure include, but are

not limited to, abrasions, avulsions, blowing wounds, burn wounds, contusions,

gunshot wounds, incised wounds, open wounds, penetrating wounds, perforating

35 wounds, puncture wounds, seton wounds, stab wounds, surgical wounds,
subcutaneous wounds, or tangential wounds. The method need not achieve complete
healing or closure of the wound; it is sufficient for the method 10 promote any degree



~conditions sufficient for the cell to produce the hornone. The presence of
the 30 hornone in the vicinity of the wound pronotes closure of the 1003
The nethod pronotes closure of both external (e.g., surface) and internal
wounds. WeQmds319 which the present inventive nethod i s uB€THIS0H/§6232
pronoting closure include, but are not limted to, abrasions, avulsions,

bl owi ng wounds, bum wounds, contusions, Kunshot wounds, incised wounds,

open wounds, penetrating wounds, perforating 35 wounds uncture unds,
set on wounds Of ¢8R0 wlosHEs In uFTgsres!. lonaided Cas b eriploned along.eT AR adjunct

tangential woupds: mIRJIRE edinassliuel vasRi eve conplete healing or closure
of the wound; it 1s sufficient fTor the nmethod to. ﬁrom)te any d(Fa‘gree 10 DEC

2003 WD 00/ 53795 BhsmeUsporadrrs selisesreta i migieses NG (§ & @SF8hect, the

met hod can be; &K A8H valaRe afd eriridliapeiilg6ivth faeoptdiey, tstaodellfaer heal i ng
wounded tissue. Were the .inventive, cell Fq}(;gcrete an an |o§em . hor none

(e.g., vasculPRPUageRSAARIANEE BEM) GaR Be FEp IR IgBEHENG LS MREINGISHES-
factor, etc.)ThushBYirk@stioMgirbvidss HrtHod dpramstinomiorhunRgizhfienyithianisoes

enpl oyed to i nduce .angjogenesis within.tissues,, Thus. the inventiaq

provi des a mPHESUE Ceglrsog%?cicﬂ aﬂ‘éeo\‘f&g P 15 p’&r‘?eb]vi’st'Hfrﬂd‘fﬁegg%eedesﬁfgang such
cells. In acegeganger véridhionknsffislehhfod the dedl 1o @rdducs therdnpingeniedotthenaesi r ed
ti ssue under .gonditions.sufficient..for the cell to . i.Qgeni c
o mone. | Thd TRABEEES R horaing M R P Pt RS H R Pa dehiR
neovascul/éri 2b¢ inewi thin 10 the tissue. Because the inventive stemcells

have a devel opnent ioal i } .
engi neering. Int § aﬁ%&ﬁ?@?@‘ﬁh"e‘* sl_&%éﬁfﬁqﬁﬁpgrdg%ég‘é&g#@ehgﬁf%ﬁ ht:"}”p(r:%nduci ng
ani mal mat t erbecanmoyest ingisswaiengiateringg Inkis repaech theisvensionprovidesa mehwdtafons

Suf i i ent 1 of KNSID i @HAA cBAHSRETEEAMAL Bebeh@i b RGndaohaficiat ter

The matter can | e mature’tissues,_ or even whol e organs,_ _incl udi ng

) [ d
ti ssue types seficeniiprdhemimexnand and diferemsiafesiodgmn Herdesl ehrbiee Thegnatier
forth hengi n)can TydMhdeahhitre tEHER, dFdveR WHHId broaty MMy Bctup BFRs irtaHidiage,

heart, dermal connective tissye, hlood tissuye, scle, kidney one

pl eural, spl dReHYERIYS ﬁl‘é@,5&5’?85?"523%qeggﬁergﬁh%)@écquiyk@&%?gr will

E ypical ly, thﬁmfmtzsé edipokd, tartilapp teae, dpmel dswin'eahl&: tisbud, beme tisiies raistlgpes
i.e., nore than one, tissue t.ype).. For _ex t e n conprise

all or a portfdH OI}fnpgmaiﬁPﬁngﬁg%hS%.’Jﬁugarnﬁggireﬁamgtﬁ@la%eé%l&gr a linmb

(e.g., al eg,typica\lﬂ}p@?e RAte ] .campaisﬂj(;qrabihato’jms of ghase Yissueryres (rs.amorathas nuch

as the cgpl s &%Qisgjevtkﬂ%f 3fle lEﬁﬁ?HaﬁEﬁaﬁ?on@?f#é‘ﬁﬁo?&'ggrtioﬁtoﬁ"dﬁtaan‘i’a‘l’ t hey

can al so Torm anl age such structures. y stag such _anl agen
can be cryoprargar (el 7 lvartf akidpey)gsadital (el, dles heing 8N AEE. Mg & Aty uct ure

or 25 organ.ed9 Of QHse iPHGRud &54RE #d1BTan UREA MeENiTenatigehd frodnee such
popul ations are maintalne uPder é)rt]:dl %Isgcrllasstr%%ﬁ}r%plxﬁ\et efaﬂr S%ahgsms{g‘% expand
and divi de t GUNGRYRS: Higy can also Torm anlagen o y stages,
anlagen can be cryopreserved for future generation of the desired mature structure or {
25  organ.
To produce such structures, the inventive cells and populations are
maintained under conditions suitable for them to expand and divide to form the
desired structures. In some applications, this is accomplished by transferring them to
an animal (i.e., in vivo) typically at a sight at which the new matter is desired. Thus,
30  for example, the invention can facilitate the regeneration of tissues (e.g., bone,
muscle, cartilage, tendons, adipose, etc.) within an animal where the cells are
implanted into such tissues. In other embodiments, and particularly to create
anlagen, the cells can be induced to differentiate and expand into tissues in vifro. In
such applications, the cells are cultured on substrates that facilitate formation into
35  three-dimensional structures conducive for tissue development. Thus, for example,
the cells can be cultured or seeded onto a bio-compatible lattice, such as one that
includes extracellular matrix material, synthetic polymers, cytokines, growth factors,
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which the new matter is desired. Thus, 30 for exanple, the invention can
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t endons, adi pose, etc.) within an aninmal where the cells are inplanted
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I nclude proteins, polysacchar,i ol yhydr oxy, aci ds, poJ yort hoesters,
pol yanhydr | d%@wh%aﬁvﬁ%swfgﬁag po eg%@ﬁ@&lfaely @%@ﬂeb wﬁxmw- 1 y

bi odegr agiabl eopsd, ¥ REitdble pdPymedfoe Githifigg suwhdattit@dinangiatiynete than oher nmi ng such
a1 o Can ROEHES Y £ BN OBATEES e R MRS 80 A0,
growt h f act omsjude hookénesssuchrsigrositip fogessy(dangs, andghompbogensdegdretimoacadoni ¢
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ihtroduced i @sirRg |attice such that
To form the composition, the cells are introduced into the lattice such that
they permeate into the interstitial spaces therein. For example, the matrix can be
soaked in a solution or suspension containing the cells, or they can be infused or
injected into the matrix. A particularly preferred composition is a hydrogel formed
30 by crosslinking of a suspension including the polymer and also having the inventive
cells dispersed therein. This method of formation permits the cells to be dispersed
throughout the lattice, facilitating more even permeation of the lattice with the cells.
Of course, the composition also can include mature cells of a desired phenotype or
precursors thereof, particularly to potentate the induction of the inventive stem cells
35  to differentiate appropriately within the lattice (e.g., as an effect of co-culturing such

cells within the lattice).
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facilitating the growth of cells seeded into the matrix.

The lipo-derived matrix can be isolated form adipose tissue similarly as

described above, except that it will be present in the acellular fraction. For example,

30  adipose tissue or derivatives thereof (e.g., a fraction of the cells following the
centrifugation as discussed above) can be subjected to sonic or thermal energy andfof
enzymatic processed to recover the matrix material. Also, desirably the cellular
fraction of the adipose tissue is disrupted, for example by treating it with lipases,
detergents, proteases, and/or by mechanical or sonic disruption (e.g., using a

35 homogenizer or sonicator). However isolated, the material is initially identified as a
viscous material, but it can be subsequently treated, as desired, depending on the

desired end use. For example, the raw matrix material can be treated (e.g., dialyzed
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25 The lipo-derived lattice can conveniently be employed as part of a cell culture

kit. Accordingly, the invention provides a kit including the inventive lipo-derived
lattice and one or more other components, such as hydrating agents (e.g., water,
physiologically-compatible saline solutions, prepared cell cutture media, serum or
derivatives thereof, etc.), cell culture substrates (e. g., culture dishes, plates, vials,

30 etc.), cell culture media (whether in liquid or powdered form), antibiotic compounds,
hormones, and the like. While the kit can include any such ingredients, preferably it
includes all ingredients necessary to support the culture and growth of desired cell
types upon proper combination. Of course, if desired, the kit also can include cells
(typically frozen), which can be seeded into the lattice as described herein.

35 While many aspects of the invention pertain to tissue growth and
differentiation, the invention has other applications as well. For example, the lipo-

derived lattice can be used as an experimental reagent, such as in developing
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25 medium to prime them for differentiation within the patient as needed. Of course, the
kit can me used as a convenient source of stem cells for in vitro manipulation (e.g.,
cloning or differentiating as described herein). In another embodiment, the kit can be
employed for isolating a lipo-derived lattice as described herein.

30
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he
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liquid waste. Isolated tissue 25 was rinsed thoroughly with neutral
phosphat e buffered saline and then eﬁw lgﬁlly di ssociated with 0.075 %
w v col | agenase at 37 C for about 20 es under intermttent agitation.
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C for about 10 ut
minimize contammatlon of the aspirate with blood. The aspirate was strained to
separate associated adipose tissue pieces from associated liquid waste. Isolated tissue
25 was rinsed thoroughly with neutral phosphate buffered saline and then enzymatically
dissociated with 0.075 % w/v collagenase at 37 °C for about 20 minutes under
intermittent agitation. Following the digestion, the collagenase was neutralized, and

the slurry was centrifuged at about 260g for about 10 minutes, which produced a

multi-layered supernatant and a cellular pellet. The supernatant was removed and

30  retained for further use, and the pellet was resuspended in an erythrocyte-lysing
solution and incubated without agitation at about 25 °C for about 10 minutes.
Following incubation, the medium was neutralized ,and the cells were again
centrifuged at about 250g for about 10 minutes. Following the second centrifugation,
the cells were suspended, and assessed for viability (using trypan blue exclusion) and

35 cell number. Thereafter, they were plated at a density of about at about 1 x 10°
cells/100 mm dish. They were cuitured at 37 °C in DMEM + fetal bovine serum
(about 10 %) in about 5 % CO,.
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A population was cultured at high density in the chondrogenic medium for
several weeks. Histological analysis of the tissue culture and paraffin sections was
performed with H&E, alcian blue, toludene blue, and Goldner’s trichrome staining at

2,7, and 14 days. Immunohistochemistry was performed using antibodies against
chondroitin-4-sulfate and keratin sulfate and type II collagen. Qualitative estimate of

matrix staining was also performed. The results indicated that cartilaginous spheroid
nodules with a distinct border of perichondral cells formed as early as 48 hours after
initial treatment. Untreated control cells exhibited no evidence of chondrogenic
differentiation. These results confirm that the stem cells have chondrogenic

developmental phenotype.

A population was cultured until near contluence and then exposed to the

adipogenic medium for several weeks. The population was examined at two and four

weeks after plating by colorimetric assessment of relative opacity following oil red-O
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EXAMPLE 2
125 This example demonstrates that lipo-derived stem cells do not differentiate in
response to 5-azacytidine.
Lipo-derived stem cells obtained in accordance with Example 1 were cuftured
in the presence of 5-azacytidine. In contrast with bone marrow-derived stem cells,

exposure to this agent did not induce myogenic differentiation (see Wakitani et al.,
30 supra).

EXAMPLE 3
This example demonstrates the generation of a clonal population of human
lipo-derived stem cells.
35 Cells isolated in accordance with the procedure set forth in Example 1 were
plated at about 5,000 cells/100 mm dish and cultured for a few days as indicated in
Example 1. After some rounds of cell division, some clones were picked with a
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screened lots of serum. The results also demonstrate that the cells retain

pluripotentiality following such extensive passaging, proving that the cells are indeed
stem cells and not merely comimitted progenitor cells.

25 EXAMPLE 4
This example demonstrates the lipo-derived stem cells can support the culture
of other types of stem cells.
Human lipo-derived stem cells were passaged onto 96 well plates at a density
of about 30,000/well, cultured for one week and then irradiated. Human CD34*

30 hematopoetic stem cells isolated from umbilical cord blood were then seeded into the
wells. Co-cultures were maintained in MyeloCult H5100 media, and cel]'viabi]ity and
proliferation were monitored subjectively by microscopic observation. Afier two
weeks of co-culture, the hematopoetic stem cells were evaluated for CD34 expression
by flow cytometry.

35 Over a two-weck period of co-culture with stromal cells, the hematopoetic
stem cells formed large colonies of rounded cells. Flow analysis revealed that 62% of
the cells remained CD34". Based on inicroscopic observations, human adipo-derived
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no significant difference in osteogenesis was observed between groups A and B.

Moreover, a qualitative increase in bone growth was noted in both groups A and B

between 3 and 8 weeks. These results demonstrate that the lipo-derived stem cells can
'+ 25  differentiate in vivo.

EXAMPLE 6
This example demonstrates the isolation of a lipo-derived lattice substantially
devoid of cells.

30 In one protocol withheld supernatant from Example 1 was subjected to
enzymatic digestion for three days in 0.05 % trypsin EDTA/ 100 U/ml
deoxyribonuclease to destroy the cells. Every day the debris was rinsed in saline and
fresh enzyme was added. Thereafter the material was rinsed in saline and resuspended
in 0.05 % collagease and about 0.1% lipase to partially digest the proteins and fat

35  present. This incubation continued for two days.

In another protocol, the withheld supernatant from Example 1 was incubated in
EDTA to eliminate any epithelial cells. The remaining cells were lysed using a buffer
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carrying it out. Of course upon reading the foregoing descnpuon variations of those
preferred embodiments will become obvious to those of ordinary skill in the art. The
inventors expect skilled artisans to employ such variations as appropriate, and the r

25  inventors intend for the invention to be practiced otherwise than as specifically
described herein. Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims appended hereto as permitted by
applicable law.

As used in the foregoing description and in the following claims, singular

30 indicators (e.g., “a” or “one”) include the plural, unless otherwise indicated. Recitation
of arange of discontinuous values is intended 1o serve as a shorthand method of
referring individually to each separate value falling within the range, and each separate
value is incorporated into the specification as if it were individually listed.
Additionally, the following terms are defined as follows:

35 An anlage is a primordial structure that has a capacity to develop into a

specific mature structure,
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i ndi vi duaII% listed. Additionally, the following terns are defined as
“fol l ons: YWBYKHP78hl age is a prinordial structure that has aPEHPEAEH32 o
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ost eogeni c, pericardi ogenic, peritoneogenic, pleurogenic, splanchogenic,
and stronmal devel opnental phenotypes. 4. The cell of any of clains 1-3,
which is human. 5. The cell of any of clains 1-4, which is genetically
nodified. 6. The cell of any of clainms 1-5, which has a cell-surface bound
intercellular signaling noiety.



7. The cell of any of clainms 1-5, which secretes a hornone. 8. The cel| of
claim7, wherein the hornone is selected fromthe group of hornones 10 DEC 2003
consisting of cytokines and growth factors. 9. A defined cell population
conprising a cell of any of clainms 1-8. 2410. The defined cell popul ation of
cl a| m 9, which is heterogeneous. 11. The defined cell population of claim?9

or C a stemcell selected fromthe group of cells
con3| St nghgfe[rlée% I\(;h%?efr%gcel | s (NSLCf:) hemat opoetic stemcells ﬂ
FeEs
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bl anchoguieioasty: EnF Shufe dBUbaRREMARRbSRee PO L T 29R T o dor ved
|l attice obnpriBienglladiappsfclaimsire, @htchas:bwmm ar matrix matter
substantiglly ﬂfevc%ndof%@%eftﬂaﬁns 18, wia i baendani Medstat ti ce of claim 17,

conprising a human prot eogl ycan, ein, roni n

fi br onectf.n rmTh;fc@IlléJf app opglampb3, ‘E’Blchélas ?ﬁ%l'ﬁ‘ﬂ"g% %@PP@@HC glb\ﬂ%%glg}ma ai m
17 or 18, gigg,prl sing a coll agen selected fromthe group of coll agens

consi sting of type 1, typ pe I e pe V, type VI collagen.
20. The 171-po- dEﬁQFé‘cPfIE’&VP Vhﬁi’sﬁ?rﬁglgr@hﬁml conprising a hornone.
21. The Ig po OEfd aefichfl cidifni mvmemummene istveleeted ftonetHeq@roumef ismeetect ed

fromthe Vﬁ]ﬁ&l ng of cytokines and growmh factors. 22.

ou [,
The 1i po- ﬁ%oﬁt%@?lﬁ%ﬁ &% ns 17-21, which is substantially
anhydrous9. 23A defired cer}bpaimﬁatmeatomnsmg@ cefl oﬁnyy @ﬁcl@mlnﬁ 17-22, which is

| yophiliz 5 %%J%ed Cgﬁpgﬁlm\f(ﬁﬂ&‘?&{ﬂgﬁg@.&{éﬁ*‘ enk&igms 17- 21 which is

hydr at ed. |ce of a%% cl alegis
17- 24 andibne Bhe dafined cebppmﬁ@mrsofgémgt? i, rf@fﬁl?ecrl*?@m@%ﬁl‘ﬁgéf“ bRt
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medi a, antl bi ot or mnes 6. conposition conprising a
cell and &HPeC)Lmpbr}@ém}@mF%ﬁt&ESQaeﬁﬁaﬁW%ftﬁifP ‘ms 17-24.  27. A

conposi tipn coppe a&m&a e @opsibliondf ddivh Dfwldtiatemsisls @saniillg off callsogendinigy
conpatible |att
to any of ¢ zums 1-8.
13.  The defined cell population of claim 9 or 12, which is substantially homogenous.
14.  The defined cell population of claim 13, which is clonal.
15. A defined cell population consisting essentially of mesodermal stem cells (MHCQ),
connective tissue stem cell (CTSC), or mixtures thereof, wherein the population is clonal.
16.  The population of claim 15, wherein the stem cells have two or more developmental
phenotypes selected from the group of developmental phenotypes consisting of adipogenic,
chondrogenic, cardiogenic, dermatogenic, hematopoetic, hemangiogenic, myogenic,
nephrogenic, neurogenic, neuralgiagenic, urogenitogenic, osteogenic, pericardiogenic,
peritoneogenic, pleurogenic, splanchogenic, and stromal developmental phenotypes.
17. A lipo-derived lattice comprising adipose tissue extracellular matrix matter
substantially devoid of cells.
18.  The lipo-derived lattice of claim 17, comprising a human protein, proteoglycan,

glycoprotein, hyaluronin, or fibronectin molecule.



28. A conposition conprising the popul ation of any of clains 9-16 andlg DEC 2003
biologically conpatible lattice. 29. The conposition of claim27 or ,
wherein the lattice conprises polynmeric material. 30. The conposition of
claim 29, wherein the polyneric materiak>is formed of polynmer fibers as a
mesh or sponge. 31. The conposition of claim?29 or 30, wherein the
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i s an adi pogeni ¢, chondrogenic, cardi ogeni c, gernatogenl , enbryonic,
fetal, héRat opdstcompopidnnririgerd cvhergis m@ymeﬂ%ﬁﬁk@@bﬁifemﬁ%‘eﬁmgﬁﬂ?fc,
neur al gi IORAI 4.2 HEPARRpEMRENI C, osteogenic, pericardiogenic,
O SR R AT URAARL S L OTRCIL S e, 41, The
nedi um amgorichtre sdldctédsfromnhé gioap of mohdgartsichysistitignfgdytotic deitlf lacensdidt i on.
chondr og RS B AR RES 42 ot 8RBl biE st GBI GAERACOR MR T
di f f er ent32at i dfhe c4BipoTitien ok amoelfl Ad4ims|28i Th, 3dersin the polymearisimatend cepmBEgeni ¢
medi um i $, 388 TR1YABHariEs, polyhydroxy acids, polyorthoesters, polyanhydrides,
polyphosphazenes, synthetic polymers or combinations thereof.
33.  The composition of any of claims 29-32, wherein the polymeric material is a hydrogel
formed by crosslinking of a polymer suspension having the cells dispersed therein.
34.  The composition of any of claims 29-33, wherein the lattice further comprises a
hormone selected from the group of hormones consisting of cytokines and growth factors.
35.  The composition of any of claims 29-34, wherein the lattice is the lipo-derived lattice
of any of claims 17-24.
36. A method of obtaining a genetically-modified cell comprising exposing in vitro the
cell of any of claims 1-8 to a gene transfer vector comprising a nucleic acid incjuding a
transgene, whereby the nucleic acid is introduced into the cell under conditions whereby the
transgene is expressed within the cell.
37.  The method of claim 36, wherein the transgene encodes a protein conferring

resistance to a toxin.
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is a nyogenic nediumand the cell is nonitored to identify myogenic
differentiation. 45. The nethod of clai?0 39 or 40, wherein the norphogenic
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according to claimb51, wherein thé tissue js I n an ani nal 537 The use
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48.  Use of a cell produced by the method of any of claims 39-47 in the manufacture of a
medicament for delivering that cell to an animal, such that the cell differentiates in vivo.
49,  Use of a cell of claim 7 or 8 to produce hormones, comprising (a) culturing the cell of
claim 7 or 8 within a medium under conditions sufficient for the cell to secrete the hormone
into the medium and (b} isolating the hormone from the medium.
50.  Use of a cell of claim 7 or § in the manufacture of a medicament for promoting the
closure of a wound, such that the cell produces the hormone in the vicinity of said wound,
whereby the presence of the hormone promotes closure of the wound.
51.  Use ofacell of claim 7 or § in the manufacture of a medicament for promoting
neovascularization within tissue, such that the cell produces the hormone in the vicinity of
said wound, whereby the presence of the hormone promotes neovascularization within the
tissue.
52.  The use according to claim 51, wherein the tissue is within an animal.
53.  The use according to of claim 51 or 52, wherein the tissue is a graft.



condi tioned medi um of claim58 or 59 under conditions for the stem cqlg pgop3
remain viable. 61. The nethod of claim 60, which further conprises
permtting successive rounds of mtotic division of the stemcell to form
an expanded popul ation of stemcells. 6% The nethod of claim60 or 61,
wherein the mediumis substantially free of the cells of any of clains

1-8. 63. <fh MR
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cell. 6 of t osi.tio a of clains 26-; oduci n
onimal bt or A RO PL AR RENRE S e CR BT P R durl Bl g
suffici end the Qéll bhgnycefl dlamai 1t § unddr kenditomgausidiémn for the exipanebnaitibn the
differentiagte to formthe matter. 67. The use according to claim 66,

wher ei n {5 lu(E'I)'rrposition Is maintained in vitro. 68. Use of the conposition
of any of6cl ailte n2eh@l & daimt $fe wiareif the tmadéurnfs spamttiddaome the cellafteddlhavery of
ani mal qani mal, such that the cells within the conposition to
expand angdéndgontIglrogﬁtlate to formthe matter in vivo. 69. The use accor di ng

to any of7cl ailhse rethaif appef elaims HeSfawheseindlamgslli is @thin ¢ pepulatiangfany of

sel ect edcfiREvirge group of ti ssues consisting of adipose, cartllage heart,
der nal pnective fis bl ood tlssue nuscl ki dne | eur and
spl anchnbt ti dstradinongd cillus meims R upkbiPdsrordinss ""I‘IIEPI’G Bk of CJI‘IIWQ%IO any
of cl ai nmer §&- 69, mhereln the matter conprises nore than one tissue type.
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accordi ngnyt@fcdalalsnh 86-71, wherein the matter conprises at Ieast a portlon
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i npl ant  goNpr irhi REHJN CPARAS, Whth Mfth& Bondised l?drﬂi&uﬁésé’&essWe rofindd df for
I sol ati ng stemc;ellsfromadlf)osetlssuesc ri.sing {aI for isolating

adi pose QLGS vFgRPEthsstsRAell tofarm apexprndedp E‘Islfﬁéﬂna‘f cells from

the remagpder Taé niditerd FHHMSED dri 1S UdereliBthe Tiedioh is smbstah@alm frek, offthi ¢diigrof
conpri si nl%o\ﬁfeﬁqedl uIt for differentiating the stemcells. 79. The kit of
clai m 782 ‘e mediumis selected fromthe group of nedia

consi sti A8 of Thdnptgenfany ofi chino§@n? ovhareindbaogediug catrinnteallyef gy of

embryoni i1 3l .
64. The method of claim 63, wherein a stem cell and a stem cell isolated from adipose
tissue are in contact.
65. The method of any of claims 60-64, wherein a stem cell is a hemopoetic stem cell.
66.  Use of the composition of any of claims 26-35 for producing animal matter
comprising maintaining the composition under conditions sufficient for the cells within the

composition to expand and differentiate to form the matter.

67.  The use according to claim 66, wherein the composition is maintained in vitro.

68.  Use of the composition of any of ¢laims 26-35 in the manufacture of a medicament
for delivery of animal matter to an animal, such that the cells within the composition to
expand and differentiate to form the matter in vivo.

69. The use according to any of claims 66-68, wherein the matter comprises a tissue type
selected from the group of tissues consisting of adipose, cartilage, heart, dermal connective
tissue, blood tissue, muscle, kidney, bone, pleural, and splanchnic tissues, and combinations
thereof.

70.  The use according to any of claims 66-69, wherein the matter comprises more than

one tissue type.




hemat opoeti ¢, hemangi ogeni c, nyogeni c, nephrogenic, neurogenic, 10 DEC 2003
neur al gi ageni ¢, urogenitogenic, osteogenic, pericardiogenic,

peritoneogenic, pleurogenic, splanchogenic, and stronpgenic nedia. 80. A
mammal i an stem cel |l isolated from adi pode tissue and which is substantially
free of mature adipocytes, which can be cultured in DVEM + about 10% f et al

bovi ne semqum wiyk rﬁ?é”éccoﬁinflégyr @?{ rHQ!S@Bﬁe\)G%grrglg Bﬂéﬁlta{%g %II; rikB¢ & least a

devel opnent al phenot ypes rom-t oprent a
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der mat ogeni c, Mermé SReRTiIAEI0 NATPEDT PIAREn HARER Bmp ﬂ@&@t@&@f‘d fortion of
neur ogeni c, gi ageni ¢, urogeni’togeni c, oSt eogeni ¢, pericardi ogeni c,

per i tone&ﬁ@ﬂ‘i‘%ﬁﬂﬁi urogeni ¢, splanchogenic, and stromal devel opnent al

phenot ypgs. 8An fﬂ;eamebinpﬁ&mglﬂadcralaﬂany\bfaﬁnﬁsaunsbe cultured in DMEM + about

10% f et al,,bovine serum for. at, | east .15 pass wi thout differentiating
82. The d&ll O Efi?'%‘:%'@pnﬁbﬁgi}hel?"?“i?ﬂﬂﬁ PEYBIUTS "ol T of claim 80, which
i s geneti76al | yknmmlaintedmpﬁdmgﬂiaelimecﬂdriveﬂ Tt ofia@@ of vhimh1hd4. a cel | -surface

bound i nter cel f.£l aim80, which
secretes 8 hof‘r{lgi 13@89,9%&19% t]ﬁ”&gﬁ#;}és uog%f@%hgfvﬁi%blé% e hor none is

sel ect ed 7? r o/t bie fogrisnlggingfstern cotrieem adipnsd tésshespontprisytgokineass fanisolgtiogit h
factors. a&éose’%s‘é@é frﬂﬁlch }?ﬁfeht R4 I s%BQEHﬁh ét@)gl c%llg' &b @F r&h?ihﬂér%(?*thfig

The defin popul ation of claim87,~ whic het er ogeneous
defined @&IPPSEIEHW-ati on of clai m 88, furt her corrpre55| ng a stem cell
sel ect ed 78f r omht k& of A 701 figdkt SongRibsesd inBaiuad fon Qﬁf@éntﬁahﬁ }iéedtélﬁ céINSC) |

henmat opoeti c C HP nic. st ESC xtures
Chereor TP & BhEREB6lEm 78, ggfe*mgb e SeFled St tar%%P Snedh 57

whi ch conemssﬂlmgeﬁ? aehpbgmld yhofidrogdnlics cadmgeniicngarmhmgehla; emBQonidlfetalhe defi ned
cell pop btatlall ho nous.. 92. The
defi ned gé'ﬁ ‘!"g&“ h%l%rgnaogr% niﬁ %ﬁg‘gﬂé ShI gem Prolgallm r&é’gﬁﬁfa %nrlr%om tion
conpri si mpgehigogsaic, ogeogehii perB@rdiegenic, perdbngngcmlcl plevogpt dplanchegeniccend 94,

A conosigts QB Eagl ng t he popul ation of claim87 and a biologically
conpat | bF P%\ m ! The conposition of claim93 or 94, wherein the

lattice §8ﬂpr ﬁs@@nﬁ@ﬂwéﬁenbchlaﬁféaﬂeéfrom giposypigsuecng ydiieh Briubstantiady fregmf
wher ei n yh@urp alipiBtes wikdhedahnde cufure@iBNIENT P00, ffatabséﬁn@&rammﬂ{buer

sponge. Sirctie, SOTROS,LL0n, RSl 2o et sl Une BOLYIREI 6 o i)
gl ycol i c ofidéva]opneental phermityhes pomydyting of adipogenic, champiroganid, easdiogeyiil ur onan,
Tyl o0y AR AR, LR g, RS SSRESLLEE] 1 1 95
neuralglagemc urogenitogenic, osteogenic, pericardiogenic, peritoneogenic, pleurogenic,
splanchogenic, and stromal developmental phenotypes.
81. The cell of claim 80, which can be cultured in DMEM + about 10% fetal bovine
serum for at least 15 passages without differentiating
82. The cell of claim 80, which is human.
83.  The cell of claim 80, which is genetically modified.
84.  The cell of claim 80, which has a cell-surface bound intercellular signaling moiety.
85. The cell of claim 80, which secretes a hormone,
86.  The cell of claim 85, wherein the hormone is selected from the group of hormones
consisting of cytokines and growth factors.
87. A defined cell population comprising a cell of claim 80.
88.  The defined cell population of claim 87, which is heterogeneous.
89.  The defined cell population of claim 88, further compressing a stem cell selected
from the group of cells consisting of neural stem cells (NSC), hematopoetic stem cells
(HPC), embryonic stem cells (ESC) and mixtures thereof.



pol ysacchari des, pol yhydroxy acids, polyorthoesters, polyanhydrides,

pol yphosphazenes, synthetic polyners or conbi nations thereof 99. Thq[]ngcgm3
conposition of claim95, wherein the polynmeric nmaterial is a hydrogel

formed by crosslinking of a polynmer su¥pension having the cells dispersed
therein. 100. The conposition of claim95, wherein the lattice further
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cyt oki nes“and g taining a
genet i caltd ylammaﬂfl ed cell conprising exposing in vitro the cell of claim

80 to a ggne hfh@raéﬁﬁéd é’e@lcﬁd%:’hla@lgméfbﬁlnﬁlm avlﬁiﬁﬁﬁsedu%staﬁﬂlail)d shdpdhags. a
tr ansgene wher e

%( he nucleic acid.i ‘gélé ed.into the cell under
condi t i o3 whdbelsiingrheelkpapairtiqn o §la~“’é§ﬂ)’r 8 ‘aﬁ% n the cell. 102. The
nmet hod ofgzcl a'%drﬂﬁo&t\ﬂ&%(ﬂlﬁhsﬁﬁ'gethé celhsheaen mml bloi?ogwahllyelompanbiﬁémmmg )
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a transgeésndcd o an ani mal , such that the transgene is expressed in vivo.
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the cell I'h a under conditions su i1ent for the cell
to diffeldénti dthe. com@snwnef nbmaa wheremahw%merlmféx 15 ARENGARS RAWTE an

adi pogenigge CRANMHEQASH Rhénge. cardi ogeni ¢, dernat ogenl c, enbryonic, fetal,
hemat opoetic, hemangi ogeni en| C rBiguro en C

neur al gi a?é’em & he&PH@é’ hpg@% Rlagn %g hg&gﬁﬁ%go e gRlg rises ronomers
perit oneqgRftes frofl BidPEG dmosirhes Chaiting of gl@tolsd scodydgaivi amdrpd:nplyln 106. The

met hod of, cl ai m 104, wherein the ho enl pogeni c
medi um arfBmeREe G%I?IPIalc?"ﬁDWapﬂ Fgalﬁli. kﬁ)o%gmledrtlli%(r:lg ?Eg’lgr entiation. 10
DEC 2003 930 10he cBhfpomm)h@cﬂ ctaim@ﬁawhwriﬁmhe mlmrm mdﬁ@&lmembgférw@e%du umis
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di f f er ent"&tro im 10 erein the m)rphogenlc
medi um i ssyametecrmlymmxor@pmbﬂléﬂlansﬂ)étﬁo mand the cell is nonitored to

i dentify ggmbr qu{é'c% osithdf cRRER8! WRGeinkRO poiRriwidierthl & a kydrogel Terhed by
Wnerelnthe nor p ?nlc medi um i.s n%g]%ﬁ (l:(ﬁedlu thandthe cell is

noni tore@rQSélliﬂﬁEﬁP # polysy EPPENTPY R SEHOHSPESE PSR net hod of claim
104, V\hermon TR JFRRRARANTladiswheginahe m@dgahemomacmhemmehe cel |
IS rmnltor tq id nt|f eogeni c differ i nmet hod of
claim 104‘:‘e 3 %b?‘é‘?%‘gﬁifs COr?éla{lrfﬁﬁF@A n&ll J&Thd{g él}ﬁ’l{s and the cell
i s noni t doed tmﬂr&dmd dﬁobwnmgmgemnchlémodpfweitqeﬂ CQHM@W@@P‘P@RW&W vige she The

ﬁghoﬂs gf Oﬁ%\f‘ cﬁ)ﬁ '0% %9‘19 ﬁa%&ér velfRe E&h@rﬁlﬂ?a ﬁﬁ&lblc%fdf iAERAin %ttﬂﬁlsgéhew tro.

manuf act uw]@,ercb)f tha nﬁélélccﬂ&réelﬁtmtf QS’(UC%FEMTQ/@F iCRlg “P&HFOE@PB“?‘IHE%H -] er}ﬁﬂnséeg‘ﬁtéﬂe
that the geldssdi fhgnhenttates in vivo. 114. Use of a cell of claim85 or 86
to pr Oducleozhor niphgeniethoc? ¢ Iaisnlq rllg 1, szaRereCnlf ltl}eut;altnggene encodes a protein conferring
resistance to a toxin.
103.  Use of a genetically-modified cell produced by the method of claim 101 in the
manufacture of a medicament for delivering a transgene to an animal, such that the transgene
is expressed in vivo.
104. A method of differentiating the cell of claim 80, comprising culturing the cell in a
morphogenic medium under conditions sufficient for the cell to differentiate.
105. The method of claim 104, wherein the medium is an adipogenic, chondrogenic,
cardiogenic, dermatogenic, embryonic, fetal, hematopoetic, hemangiogenic, myogenic,
nephrogenic, neurogenic, neuralgiagenic, urogenitogenic, osteogenic, pericardiogenic,
peritoneogenic, pleurogenic, splanchogenic, or stromogenic medium.
106.  The method of claim 104, wherein the morphogenic medium is an adipogenic

medium and the cell is monitored to identify adipogenic differentiation.
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within the tissue.

117.  The use according to of claim 116, wherein the tissue is within an animal.

118.  The use according to claim 116, wherein the tissue is a graft.

119.  The use according to any of claims 113-118, wherein the hormone is a growth factor

selected from the group of growth factor consisting of human growth factor, nerve growth

factor, vascular and endothelial cell growth factor, and members of the TGFp superfamily.

120. A method of conditioning culture medium comprising exposing a cell culture

medium to the cell of claim 80 under conditions sufficient for the cell to condition the

medium.

121.  The method of claim 120, wherein the medium is separated from the cell after it has

been conditioned.
122. A conditioned culture medium produced in accordance with the method of claim

120.
123, The conditioned culture medium of claim 122, which is substantially free of stem

cells isolated from adipose tissue.



134. The nethod of claim 133, wherein the stemcells are differentiated

into one or nore precursor cell types. 135. The nethod of claim 1341[%[15[; 003
wherein one or nore precursor cell types is selected from the group o
precursor cell types consisting of preabl pocytes, prenyocytes, and
preosteocytes. 136. The method of claim 133, wherei n the stemcells are
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127.  The method of claim 124, wherein the medium contains lipo-derived cells.

128.  The method of claim 127, wherein a stem cell and a lipo-derived cell are in contact.
129.  The method of claim 124, wherein a stem cell is a hemopoetic stem cell.

130.  An implant comprising the cell of claim 80.

131.  Animplant comprising the population of claim 87.

132. A method of isolating stem cells from adipose tissues comprising isolating adipose
tissue from a patient and separating stem cells from the remainder of the adipose tissue.

133. The method of claim 132, further comprising differentiating the stem ceils.

134, The method of claim 133, wherein the stem cells are differentiated into one or more
precursor cell types.

135. The method of claim 134, wherein one or more precursor cell types is selected from
the group of precursor cell types consisting of preadipocytes, premyocytes, and
preosteocytes.

136. The method of claim 133, wherein the stem cells are differentiated into one or more
mature cel] types.

137.  The method of claim 134, wherein one or more cell types is selected from the group
of cell types selected from the group of cell types consisting of adipocytes, chondrocytes,
dermal connective tissue cells, hemangial cells tissues, myocytes, osteocytes, neurons,
neralglia, urogenital cells, pleural and peritoneal cells, visceral cells, mesodermal glandular
cells, and stromal cells.

138.  The method of claim 132, wherein the adipose tissue is liposuction effluent.



