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Description

RELATED APPLICATIONS

[0001] This application claims priority to US Provision-
al applications 61/906,087 and 61/813,771 which were
filed on November 19, 2013 and April 19, 2013, respec-
tively;

FIELD OF THE INVENTION

[0002] The invention relates generally to the field of
cell culture and more specifically to the field of determin-
ing cell type, and in particular to implantable constructs
comprising a scaffold and a human neonatal brown ad-
ipose tissue differentiated cell derived from an isolated
human neonatal brown adipose tissue stem cell or an
isolated human neonatal brown adipose tissue stem cell
cultured on the scaffold.

BACKGROUND OF THE INVENTION

[0003] Brown adipose tissue (BAT) plays a key role in
the evolutionarily conserved mechanisms underlying en-
ergy homeostasis in mammals. It is characterized by fat
vacuoles 5-10 microns in diameter and expression of un-
coupling protein 1 (UCP1), central to the regulation of
thermogenesis. In the human newborn, depots of BAT
are typically grouped around the vasculature and solid
organs. These depots maintain body temperature during
cold exposure by warming the blood before its distribution
to the periphery. They also ensure an optimal tempera-
ture for biochemical reactions within solid organs. BAT
had been thought to involute throughout childhood and
adolescence. Recent studies, however, have confirmed
the presence of active brown adipose tissue in adult hu-
mans, with depots residing in cervical, supraclavicular,
mediastinal, paravertebral and/or suprarenal regions, for
example. Also, it has also been reported that BAT, alter-
natively called beige fat can be found within white adipose
tissue (WAT).

PATEL AMIT N ET AL, "Putative Population of Adipose-
Derived Stem cells Isolated From Mediastinal Tissue
During Cardiac Surgery", CELL TRANSPLANTATION,
vol. 22, no. 3, 2 April 2012 (2012-04-02), pages 507-511,
describes a population of adipose derived stem cell lines
isolated from mediastinal brown adipose tissue and
shows that these cells express CD44, CD105, CD166
and CD90 and are negative for CD34, CD45 and HLA-
DR. Cell lines are also derived by single cell plating in 96
well plates. The cells are shown to be capable of under-
going adipogenesis, osteogenesis and chondrogenesis.
ARTURO HERNANDEZ ET AL, "Dexamethasone Inhib-
its Growth Factor-Induced Type 3 Deiodinase Activity
and mRNA Expression in a Cultured Cell Line Derived
from Rat Neonatal Brown Fat Vascular-Stromal Celly",
ENDOCRINOLOGY, vol. 143, no. 7, 1 July 2002
(2002-07-01), pages 2652-2658, ISSN 0013-7227, DOI
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10.1210/endo. 143.7.8923", discloses a cell line derived
from vascular stromal precursor cells of brown fat.

WO 2009/156413 A1 describes a population of adipose
tissue derived stem cells that are able to differentiate into
different lineages such as adipocytes, osteoblasts and
myocytes and that can also be induced to differentiate
into brown adipocytes.

M. CIGOLINI ET AL, "Human brown adipose cells in cul-
ture", EXPERIMENTAL CELL RESEARCH, vol. 159, no.
1, 1 July 1985 (1985-07-01), pages 261-266, ISSN
0014-4827, DOI 10.1016/S0014-4827(85)80056-2, de-
scribes the isolation of a brown adipose tissue cell pop-
ulation from human neonates.

TIM J SCHULZ ET AL, "ldentification of inducible brown
adipocyte progenitors residing in skeletal muscle and
white fat", vol. 108, no. 1, 4 January 2011 (2011-01-04),
pages 143-148, DOI 10.1073/PNAS.1010929108, de-
scribes the isolation of a population of inducible brown
adipocyte progenitor cells.

KLEIN J ET AL, "Novel adipocyte lines from brown fat:
a model system, for the study of differentiation, energy
metabolism, and insulin action", BIOESSAYS, JOHN WiI-
LEY & SONS LTD, GB, vol. 24, 1 January 2002
(2002-01-01), pages 382-388, ISSN 0265-9247, DOI
10.1002/BIES.10058, describes an immortalized brown
adipose tissue cell line derived from brown adipose tissue
from neonate mice.

PONTUSBOSTROMETAL, "APGC1-a-dependent my-
okine that drives brown-fat-like development of white fat
and thermogenesis", NATURE, vol. 481, no. 7382, 1 Jan-
uary 2012 (2012-01-01), pages 463-468, XP055052526,
ISSN 0028-0836, DOI 10.103 8/nature.10777, teaches
that FNDC5 induces a brown fat gene program and re-
sultsinincreased expression of fat brown specific genes,
suchas UCP-1, and teaches adult fat tissue derived cells.

SUMMARY

[0004] The invention relates to implantable constructs
as claimed in claims 1 and 5. Further embodiments are
described in the following description and dependent
claims. In one embodiment an isolated human brown ad-
ipose tissue stem cell line is isolated from a one day old
male neonate. In one embodiment, the isolated human
brown adipose tissue stem cell line expresses markers
such as CREB1, DIO2, IRS1, MAPK14, NRF1, FOXC2,
PPARD, PGC1-A, PGC1-B, PRDM16, SRC, UCP1, and
WNTS5A. In another embodiment, the cells also express
higher levels of anti-white adipose tissue genes, such as
GATA2, KLF2, and KLF3. In still another embodiment,
the isolated human brown adipose tissue stem cell line
is capable of differentiating into osteoblasts, chondro-
cytes, and adipocytes. In still yet another embodiment,
the line is derived from a one day old male neonate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The patent or application file contains at least
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one drawing executed in color. Copies of this patent or
patent application publication with color drawing(s) will
be provided by the Office upon request and payment of
the necessary fee. The present teachings described
herein will be more fully understood from the following
description of various illustrative embodiments, when
read together with the accompanying drawings. It should
be understood that the drawings described below are for
illustration purposes only and are not intended to limit
the scope of the present teachings in anyway.

Fig. 1is a PET scan of 18F-FDG uptake in an adult;

Fig. 2(a) is a photograph of mediastinal adipose tis-
sue from a neonate;

Fig. 2(b) is a photograph of mediastinal adipose tis-
sue from a 56 year old;

Fig. 2(c) is a photograph of mediastinal adipose tis-
sue from an 80 year old;

Fig. 2(d) is a photomicrograph of a section of the
tissue of Fig. 2(a);

Fig. 2(e) is a photomicrograph of a section of the
tissue of Fig. 2(b);

Fig. 2(f) is a photomicrograph of a section of the tis-
sue of Fig. 2(c);

Fig. 3(a) is a series of flowcytometry and immuno-
cytochemistry graphs for cell surface markers on ne-
onatal brown adipose derived stem cells;

Fig. 3(b) is a table of comparisons of expression lev-
els for various markers for neonatal brown adipose
derived stem cells and white adipose derived stem
cells;

Fig. 3(c) is a gene expression profile for neonatal
brown adipose derived stem cells (BADSC) and
white adipose derived stem cells (WADSC);

Fig. 4(a) is a scanning electron microscopy (SEM)
of brown adipose derived stem cells cultured on po-
rous extracellular matrix scaffolds;

Fig. 4(b) is an SEM of directionally differentiated
brown adipocytes on scaffolds;

Fig. 5(a) is a map of a first transformation construct
used to immortalize neonatal brown adipose derived
stem cells;

Fig. 5(b) is a map of a second transformation con-
struct used to immortalize neonatal brown adipose
derived stem cells;
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Fig. 5(c) is a map of a third transformation construct
used to immortalize neonatal brown adipose derived
stem cells;

Fig. 5(d) is a map of a fourth transformation construct
used to immortalize neonatal brown adipose derived
stem cells;
Fig. 5(e) is a map of a fifth transformation construct
used to immortalize neonatal brown adipose derived
stem cells;

Fig. 6 is a graph of cell growth rate by passage;

Fig. 7 is a graph of telomerase activity for transfected
and control cells;

Fig. 8 is a photomicrograph of transfected BADSC
showing normal cell morphology;

Fig. 9 is a photomicrograph of BADSC having un-
dergone white, brown adipogenesis;

Fig. 10 is a photomicrograph of BADSC having un-
dergone osteogenesis;

Fig. 11 is a photomicrograph of BADSC having un-
dergone chondrogenesis;

Fig. 12(a) is a graph of glucose levels of mice trans-
planted with BADSC/scaffolds and controls;

Fig. 12(b) is a graph of the weights of mice trans-
planted with BADSC/scaffolds and controls; and

Fig. 13 is a depiction of the steps for high through-
put analysis of compounds.

DETAILED DESCRIPTION

[0006] A population of metabolically active brown ad-
ipose tissue stem cells has been isolated from a one day
old male new born. The stem cell population, termed "ne-
onate brown adipose derived stem cells" (neonate BAD-
SCs) demonstrated the potential to: (1) be expanded in
vitro; (2) exhibit multi-lineage potential; and (3) function-
ally differentiate into metabolically active brown adi-
pocytes. Such a stem cell population could offer new cell-
based means to restore and enhance energy homeos-
tasis in vivo for the treatment of obesity and related met-
abolic disorders. These stem cells also are a useful tool
for studying adipose tissue biology.

[0007] In order to identify a stem cell population within
newborn mediastinal brown adipose depots, explants
were generated and plated into tissue culture plates. Ad-
herent cells were successfully derived from the brown
adipose tissue explants, these primary cell cultures were
fed every 3 daysin media comprising DMEM low glucose,
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1X Glutamax, 1X NEAA, and 10% platelet lysate. In or-
der to define a clonal population of cells, cell lines were
derived by single-cell plating in 96 well plates. Confluency
was reached at 6 days and the cells exhibited Mesen-
chymal Stem Cell (MSC)-like morphology, as depicted
in Fig. 8. Mediastinal brown adipose tissue from a 56
year old and an 80 year old are shown in Figs. 2b and
2c, respectively, for comparison with the newborn medi-
astinal brown adipose tissue, as depicted in Fig. 2a. The
decrease in the brown adipose tissue is evident. Figs.
2d-2f are photomicrographs of H/E sections taken of the
biopsied tissues of Figs. 2a-2c, respectively.

[0008] Growth kinetics of the clonal cell population
demonstrated that the population could be propagated
for greater than 90 passages. Karyotyping of the clonal
cell population at passage 7 demonstrated normal diploid
cells without chromosomal aberrations.

[0009] Referring to Figs. 3(a) and (3b), to further char-
acterize these neonate BADSC, flow cytometry, and im-
munocytochemistry were used. The neonate BADSC
were found to exhibit characteristics that are similar to
other MSCs but are not identical. For instance, the ne-
onate BADSC were positive for CD9, SSEA4, CD44,
CD90, CD166, and CD73, but were negative for hemat-
opoietic markers CD14, CD34, and CD45. Furthermore,
the neonate BADSC did not express STRO-1, which has
been previously found to be expressed in mesenchymal
stem cells derived from various tissues.

[0010] An analysis of the gene expression profiles of
passage 2 neonate BADSC demonstrate that the ne-
onate BADSC have a distinct gene expression profile,
as depicted in Fig. 3(c), in comparison with white adipose
derived stem cells. The genes whose expression is en-
riched in BADSC include pro-brown adipose selective
genes such as, for example, CREB1, DIO2, IRS1,
MAPK14, NRF1, FOXC2, PPARD, PGC1-A, PGC1-B,
PRDM16, SRC, UCP1, and WNT5A. The cells also ex-
press higher levels of anti-white adipose tissue genes,
such as GATA2, KLF2, and KLF3. Importantly, expres-
sion of these pro-brown selective genes can distinguish
brown adipose derived stem cells from stem cells derived
from white adipose depots.

[0011] Passage 2 neonate BADSC were induced to
differentiate into osteo, chondro, white, and brown adi-
pogenic cell lineages to determine multi-lineage poten-
tial. After three weeks of induction the cells demonstrated
the ability to differentiate into osteoblasts, chondrocytes,
and adipocytes. When induced to differentiate under os-
teogenic promoting conditions, the cells formed a miner-
alized matrix, which was confirmed by alizarin red stain-
ing; immunocytochemistry staining of osteocalcin, and
RT-PCR analysis for osteopontin, osteonectin, and alka-
line-phosphatase, further confirmed differentiation.
Chondrogenic differentiation was confirmed by alcian
blue staining for sulfated proteoglycans on induced cell
pellets. RT-PCR confirmed expression of collagen 2A,
biglycan, and A6, which are markers of chondrogenic
differentiation. White adipogenic differentiation was con-
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firmed by Oil Red O staining of lipid droplets. Immuno-
cytochemistry confirmed expression of FABP4, and RT
PCR confirmed expression of FABP4, LPL, and PPARYy,
which are markers of adipogenic differentiation.

[0012] Real-time gPCR of neonatal brown adipose-dif-
ferentiated cells demonstrated upregulation of UCP1,
elongation of very long chain fatty acids like-3 (ELOVL3)
and peroxisome proliferator-activated receptor y 1-a
(PGC1A), a major regulator of mitochondrial biogenesis,
compared to non-FNDCS5 differentiated cells. Converse-
ly, leptin--a gene associated with white fat development--
is down regulated in brown-adipose differentiated cells.
Higher levels of expression of these brown adipocyte
marker genes are consistent with a mature brown adi-
pocyte fate. These findings demonstrate that brown ad-
ipose depots from newborns are a source of stem cells
that have unique properties than stem cells found in adult
brown adipose depots, subcutaneous adipose and vis-
ceral adipose depots, and have the ability to differentiate
into multiple cell types.

[0013] BADSC in general can be grown on scaffolding
as, as depicted in Fig. 4(a), and thereby made more easily
handled for implantation and other experimentation.
[0014] Alsodisclosed, butnot partof the invention, var-
ious BADSC lines were immortalized by transfection. In
one embodiment a BADSC150 line was used.

[0015] Five different plasmid constructs were created,
as depicted in Figs. 5(a)-5(e). These were a 7286 bp
construct termed Blas-T, encoding an EEF1 promoter
driving TERT expression, a 4868 bp construct termed
Blas-B, encoding an EEF1 promoter driving BMI-1 ex-
pression; an 8348 bp construct termed Blas-B-F-T, en-
coding an EEF1 promoter driving both BMI1 and TERT
expression, an 8348 bp construct termed pBlas-BIT en-
coding an EEF1a1 promoter driving both TERT and
BsrS2, and a 16,243 bp construct termed pUCP1-CP-
BfT encoding an EEF1A1 promoter driving expression
of BMI1 and TERT and UCP1 promoter driving expres-
sion of a reporter gene cherry picker.

[0016] Inone embodiment, the transfection used Lipo-
fectamine LTX and PLUS reagent. In a second embod-
iment, the transfection used Fugene HD, Xfect Adult
Stem Cell Transfection Reagent and Lipofectamine LTX
with PLUS reagent according to manufacturers recom-
mended protocol. Each reagent was tested for efficiency.
Fugene HD was the least toxic to the cells and resulted
in the highest transfection efficiency for BADSC150 pri-
mary cells transfected with construct Blas-BF T encoding
EEF1 promoter driving expression of BMI1 and TERT
(BMI1-TERT FMDV2-self processing polypeptide and
TERT-BMI1 FMDV2-self processing polypeptide). Be-
cause the two orientations of the self processing polypep-
tides will function with differing efficiencies depending
upon the cell line, both forms were tested in any given
experiment.

[0017] In other embodiments, which are not part of the
invention the BADSC150 line was transfected with the
following combination of constructs listed below. The
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transfected cells with the blastocidin resistance gene
were selected with a concentration of 6ug/ml. blastocidin.
A stable immortalized brown adipose derived stem cell
line was generated and tested for functional differentia-
tion potential.

[0018] Under EEF1A1 control, all four resistance op-
tions were available:

pUNO-hpf Hygromycin;
pUNO-pur Puromycin;
pUNO-zeo Zeocin; and
pUNO-bla Blasticidin

[0019]
used:

The following single reporter systems were

*mCherry alone;
*NanoLuc (NL) alone; and
*Secreted NanoLuc (sNL) alone.

[0020] The following combination Reporter systems
were also used:

CP1-NL FMDV2-self processing polypeptide;
CP1-sNL FMDV2-self processing polypeptide;
NL-CP1 FMDV2-self processing polypeptide; and
sNL-CP1 FMDV2-self processing polypeptide.

[0021] In other experiments, the EEF1 promoter was
also replaced with pro-brown (i.e. PRDM16, PGC-1q,
C/EBP, Plac8 and UCP-1) and pro-white specific genes
(i.e. PPARy, C/EBPa, and AKT-1) used with different
combinations of the reporter systems. All of these con-
structs contain EEF1 promoter driving expression of
BMI1 and TERT.

[0022] Once the BDSC150 cell line was transfected
and selected, it was tested to determine the effects of
extended passages. BADSC150 BMI1-TERT FMDV2-
self processing polypeptide (Fig. 5(d)) and TERT-BMI1
FMDV2-self processing polypeptide were passaged to
p20 (Fig. 6). Cells expressed telomerase activity (Fig. 7)
which was not present in the control (non-transfected
BADSC150) and retained normal cell morphology (Fig.
8).

[0023] Also disclosed but not part of the invention, Im-
mortalized BADSC150 cells were also tested to deter-
mine their ability to functionally differentiate. Cells were
induced to undergo white, brown adipogenesis (Fig. 9),
osteogenesis (Fig. 10) and chondrogenesis (Fig. 11).
This cell line with the different combinations of these con-
structs can be used to screen libraries of small molecules
and brown adipose inducers (i.e. FNDC5, BMP7, retinoic
acid).

[0024] In one combination, where the construct is
UCP1-CherryPicker BfT, (Fig. 5(e)), EEF1A1 is driving
the expression of Bmi1 and Tert1. This construct is used
to immortalize the cells. UCP1 is driving the expression
of CherryPicker, chimeric membrane-anchored Cher-
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ryPicker fluorescent protein, which can be monitored via
fluorescence microscopy and be captured on magnetic
beads using a specific antibody. In this embodiment,
BADSC150 cells with this construct are immortal and
CherryPicker is only activated when UCP1 is induced.
The induction of UCP1 can be accomplished by exposing
this cell population to either naturally occurring or syn-
thetic small molecules that up-regulate brown adipose
tissue specific genes.

[0025] In another embodiment, CherryPicker is re-
placed with secreted nanoluc (sNL). In this construct, sSNL
is synthesized only when the promoter is turned "ON". In
one embodiment, the promoter is UCP1. Since sNL is
secreted from the cell and into the cell culture media, one
is able to assay the media for levels of sNL for a quanti-
tative analysis of how efficacious the compound is for
inducing UCP1 to turn "on" and in turn produce sNL. This
system allows for high throughput screening of thou-
sands of small molecules at different concentrations at
one time.

[0026] Also disclosed, but not part of the invention, all
combinations of constructs also have been transfected
into white adipose stem cells for the purpose of identifying
molecules that convert white fat into brown or increase
metabolic activity. This cell line, in tandem with its report-
er systems, permits for the effective study of the kinetics
of brown fat biology; specifically, the mechanism under-
lying UCP1 up-regulation and increased metabolic activ-
ity. This human brown fat stem cell line is valuable due
to the fact that the amino acid composition of mouse and
human UCP1 is less than 80%, thereby rendering mouse
brown fat cell lines inadequate for identifying compounds
that activate brown fat specific genes

[0027] Inaddition, apopulation ofimmortalimplantable
BADSC would provide a population of brown adipose
tissue that can help regulate metabolism in humans. Re-
ferring to Figs. 12(a) and 12(b), the two graphs show the
effects of BADSC on scaffolds implanted in mice. Fig.
12(a) shows that in the weeks after implantation, the ba-
sal blood glucose levels for control mice fed with a high
calorie diet are significantly higher (about 66% ) than mice
fed with the same diet but implanted with BADSC. Sim-
ilarly, in Fig. 12(b) the body weight for the control mice
is about 40% higher than the body weight of the mice
with an implant. This indicates that BADSC may be useful
in treating metabolic disorders such as diabetes and
obesity.

[0028] A cell culture plate comprises human neonatal
brown adipose derived cells. The plate can be, for exam-
ple, amultiwell plate. One or more wells of the cell culture
plate can be seeded with human neonatal brown adipose
derived cells. The cells can be differentiated brown fat
cells. The cells also can be immortalized. The cell culture
plates are useful for screening drug compounds by con-
tacting the cells with a candidate drug compound and
observing the effect of the drug compound on the human
neonatal brown adipose derived cell.

[0029] Referring to Fig. 13, such a screening method
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for various potential drugs begins by plating wells with
either  transfected BADSC cells (such as
BADSC150FS.UCP1-sNL-BfT ) or white adipose stem
cells (such as WADSCFS.UCP1-sNL-Bft) (Step 1). Then
the compounds of interest are added to the well (Step 2)
and the wells are read in a plate reader and the media
assayed for secreted nanoluc (Step 3), for example. The
presence of nanoluc indicates that the drug has activated
the stem cells.

[0030] It is to be understood that the figures and de-
scriptions of the invention have been simplified to illus-
trate elements that are relevant for a clear understanding
of the invention, while eliminating, for purposes of clarity,
other elements. Those of ordinary skill in the art will rec-
ognize, however, that these and other elements may be
desirable. However, because such elements are well
known in the art, and because they do not facilitate a
better understanding of the invention, a discussion of
such elements is not provided herein. It should be ap-
preciated that the figures are presented for illustrative
purposes and not as construction drawings. Omitted de-
tails and modifications or alternative embodiments are
within the purview of persons of ordinary skill in the art.
[0031] The invention may be embodied in other spe-
cific forms. The foregoing embodiments are therefore to
be considered in all respects illustrative rather than lim-
iting on the invention described herein. Scope of the in-
vention is thus indicated by the appended claims rather
than by the foregoing description, and all changes which
come within the meaning and range of equivalency of
the claims are intended to be embraced therein.

Claims
1. Animplantable construct characterized by:

a scaffold; and

a human neonatal brown adipose tissue differ-
entiated cell derived from an isolated human ne-
onatal brown adipose tissue stem cell;
wherein the isolated human neonatal brown ad-
ipose tissue stem cell is grown in a culture me-
dium comprising fibronectin type Il domain-con-
taining protein 5 (FNDC5) and differentiates into
the human neonatal brown adipose differentiat-
ed cell; and

wherein UCP-1, ELOVL3, and PGC1A gene ex-
pression is upregulated in the human neonatal
brown adipose tissue differentiated cell com-
pared to non-FNDCS5 differentiated cells.

2. The implantable construct of claim 1, wherein the
scaffold comprises a porous extracellular matrix.

3. The implantable construct of claim 1, wherein the
human neonatal brown adipose tissue differentiated
cell is a human brown adipocyte.
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4. The implantable construct of any of the preceding
claims, for use in treating a metabolic disorder, for
example obesity and/or diabetes, in a patient, where-
in the implantable construct is implanted in the pa-
tient.

5. Animplantable construct characterized by:

a scaffold; and

an isolated human neonatal brown adipose tis-
sue stem cell cultured on the scaffold;

wherein the isolated human neonatal brown ad-
ipose tissue stem cellis cultured in a culture me-
dium comprising fibronectin type 11l domain-con-
taining protein 5 (FNDC5) and differentiates into
a human neonatal brown adipose tissue differ-
entiated cell;

wherein UCP-1, ELOVL3, and PGC1A gene ex-
pression is upregulated in the human neonatal
brown adipose tissue differentiated cell com-
pared to non-FNDCS5 differentiated cells.

6. Theimplantable construct of claim 5, for use in treat-
ing a metabolic disorder, for example obesity and/or
diabetes, in a patient, wherein the implantable con-
struct is implanted in the patient.

Patentanspriiche
1. Implantierbares Konstrukt, gekennzeichnet durch:

ein GerUst; und

eine differenzierte Zelle des menschlichen ne-
onatalen braunen Fettgewebes, die von einer
isolierten Stammzelle des menschlichen neona-
talen braunen Fettgewebes abgeleitet ist;
wobei die isolierte Stammzelle des menschli-
chen neonatalen braunen Fettgewebes in ei-
nem Kulturmedium geziichtet wird, das Fib-
ronectin Type Illl Domain-Containing Protein 5
(FNDC5) umfasst, und in die differenzierte
menschliche neonatale braune Fettzelle diffe-
renziert; und

wobei eine UCP-1-, ELOVL3- und PGC1A-Ge-
nexpression in der differenzierten Zelle des
menschlichen neonatalen braunen Fettgewe-
bes im Vergleich zu nicht-FNDC5-differenzier-
ten Zellen hochreguliert ist.

2. Implantierbares Konstrukt nach Anspruch I, wobei
das Gerlst eine pordse extrazellulare Matrix um-
fasst.

3. Implantierbares Konstrukt nach Anspruch I, wobei
die differenzierte Zelle des menschlichen neonata-
len braunen Fettgewebes ein menschlicher brauner
Adipozyt ist.
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Implantierbares Konstrukt nach einem der vorher-
gehenden Anspriiche zur Verwendung bei der Be-
handlung einer Stoffwechselstérung, beispielsweise
Fettleibigkeitund/oder Diabetes, in einem Patienten,
wobei das implantierbare Konstruktin den Patienten
implantiert wird.

Implantierbares Konstrukt, gekennzeichnet durch:

ein GerUst; und

eine isolierte Stammzelle des menschlichen ne-
onatalen braunen Fettgewebes, die auf dem
Gerust geziichtet wird;

wobei die isolierte Stammzelle des menschli-
chen neonatalen braunen Fettgewebes in ei-
nem Kulturmedium gezichtet wird, das Fib-
ronectin Type Ill Domain-Containing Protein 5
(FNDC5) umfasst, und in eine differenzierte Zel-
le des menschlichen neonatalen braunen Fett-
gewebes differenziert;

wobei eine UCP-1-, ELOVL3- und PGC1A-Ge-
nexpression in der differenzierten Zelle des
menschlichen neonatalen braunen Fettgewe-
bes im Vergleich zu nicht-FNDC5-differenzier-
ten Zellen hochreguliert ist.

Implantierbares Konstrukt nach Anspruch 5 zur Ver-
wendung bei der Behandlung einer Stoffwechselsto-
rung, beispielsweise Fettleibigkeit und/oder Diabe-
tes, in einem Patienten, wobei das implantierbare
Konstrukt in den Patienten implantiert wird.

Revendications

Construction implantable caractérisée par :

un échafaudage ; et

une cellule différenciée de tissu adipeux brun
néonatale humaine dérivée d’'une cellule sou-
che de tissu adipeux brun néonatale humaine ;
dans laquelle la cellule souche de tissu adipeux
brun néonatale humaineisolée est mise a croitre
dans un milieu de culture comprenant de la pro-
téine 5 contenant le domaine de fibronectine ty-
pe lll (FNDC5) et se différencie en la cellule dif-
férenciée adipeuse brune néonatale humaine ;
et

dans laquelle une expression de géne UCP-1,
ELOVL3etPGC1Aestrégulée alahausse dans
la cellule différenciée de tissu adipeux brun néo-
natale humaine en comparaison a des cellules
différenciées non-FNDC5.

2. Construction implantable selon la revendication 1,

dans laquelle I'échafaudage comprend une matrice
extracellulaire poreuse.
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3.

Construction implantable selon la revendication 1,
dans laquelle la cellule différenciée de tissu adipeux
brun néonatale humaine est un adipocyte brun hu-
main.

Construction implantable selon I'une quelconque
des revendications précédentes, pour utilisation
dans le traitement d’'un trouble métabolique, par
exemple I'obésité et/ou le diabéte, chez un patient,
dans laquelle la construction implantable estimplan-
tée chez le patient.

Construction implantable caractérisée par :

un échafaudage ; et

une cellule souche de tissu adipeux brun néo-
natale  humaine isolée cultivée  sur
I'’échafaudage ;

dans laquelle la cellule souche de tissu adipeux
brun néonatale humaine isolée est cultivée dans
un milieu de culture comprenant de la protéine
5 contenant le domaine de fibronectine type Ill
(FNDCY5) et se différencie en une cellule diffé-
renciée de tissu adipeux brun néonatale
humaine ;

dans laquelle I'expression de géne UCP-1,
ELOVL3 etPGC1Aestrégulée alahausse dans
la cellule différenciée de tissu adipeux brun néo-
natale humaine en comparaison a des cellules
différenciées non-FNDC5.

Construction implantable selon la revendication 5,
pour utilisation dans le traitement d’'un trouble mé-
tabolique, par exemple I'obésité et/ou le diabéte,
chez un patient, dans laquelle la construction im-
plantable est implantée chez le patient.
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FIG. 4B
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