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Abstract

Introduction: Mesenchymal stem cells (MSCs) possess endogenous reparative properties and
may serve as an exogenous therapeutic intervention in patients with chronic kidney disease.
Cardiovascular risk factors clustering in the metabolic syndrome (MetS) might adversely affect
cellular properties. To test the hypothesis that Mets interferes with MSC characteristics, we
performed comprehensive comparison of the mRNA, microRNA, and protein content of MSCs
isolated from Lean and MetS pigs.

Methods: Domestic pigs were fed a 16-week Lean or MetS diet (n=4 each). Expression profiles
of co-existing microRNAs, mRNAs, and proteins were obtained by high-throughput sequencing
and liquid chromatography-mass spectrometry. TargetScan and ComiR were used to predict target
genes of differentially expressed microRNAs, and DAVID 6.7 for functional annotation analysis to
rank primary gene ontology categories for the microRNA target genes, mRNAs, and proteins.

Results: Differential expression analysis revealed 12 microRNAs upregulated in MetS-MSCs
compared to Lean-MSCs (fold change>1.4, p<0.05), which target 7,728 genes, whereas 33
MRNAs and 78 proteins were downregulated (fold change<0.7, p<0.05). Integrated analysis
showed that targets of those microRNAs upregulated in MetS-MSCs overlap with at least half of
MRNAs and proteins dysregulated in those cells. Functional analysis of overlapping mRNAs and
proteins suggest that they are primarily involved in mitochondria, inflammation and transcription.
MetS-MSCs also exhibited increased nuclear translocation of nuclear factor kappa-B, associated
with increased SA-p-Galactosidase and decreased cytochrome-c oxidase-1V activity.

Conclusion: MetS alters the transcriptome and proteome of swine adipose tissue-derived MSCs
particularly genes involved in mitochondria, inflammation and transcription regulation. These
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alterations might limit the reparative function of endogenous MSC and their use as an exogenous
regenerative therapy.
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Introduction

Chronic kidney disease (CKD) encompasses a group of disorders characterized by the
gradual loss of kidney function. The overall prevalence of CKD worldwide is estimated to be
200 million people (1), and it is associated with substantial economic and social burden (2).
Importantly, as CKD progresses to end-stage renal disease (ESRD), rates of morbidity and
mortality increase significantly. Therefore, there is a pressing need for more effective
strategies to attenuate its progression to ESRD.

Mesenchymal stem cells (MSCs) are mesoderm-derived multipotent stromal cells that have
high self-renewal and multi-lineage differentiation potential, as well as immunomodulatory
and anti-inflammatory capacity to repair damaged tissues. MSC exist in most organs and
represent an important source of resident stem cells that can be recruited for local tissue
repair. Furthermore, they can be harvested and delivered exogenously to augment tissue
repair. They can be obtained from several sources, including hematopoietic bone marrow
(3), adipose tissue (4), and placenta (5, 6). Importantly, MSCs can differentiate into many
kidney cell types, constituting an attractive therapeutic option for repairing damaged kidneys
(6, 7).

We have previously shown in swine reno-vascular disease that intra-renal delivery of MSCs
with or without renal revascularization improves renal hemodynamics and function, and
decreased inflammation, apoptosis, oxidative stress, microvascular loss, and fibrosis in the
post-stenotic kidney (8, 9). Furthermore, we have recently shown that intra-renal delivery of
MSCs in patients with renovascular disease improved blood flow, cortical and medullary
perfusion, glomerular filtration rate, and tissue oxygenation in the post-stenotic kidney (10),
underscoring the safety and efficacy of this intervention to ameliorate renal injury and
dysfunction in human subjects.

Patients with renal disease are often exposed to cardiovascular risk factors (11-13),
including the metabolic syndrome (MetS), a constellation of obesity, hypertension,
hyperlipidemia, and insulin resistance that frequently coexists with renal disease (14, 15).
We have previously probed in pigs with MetS alterations in specific pathways, involving
either mRNA or microRNA regulating insulin signaling, mitochondrial function, or
inflammation (16-19), in adipose tissue-derived MSC. However, how the overall
transcriptome and proteome of adipose tissue-derived MSCs in MetS compares to that in
Lean-MSCs and which pathways are primarily affected remains unknown. We hypothesized
that MetS induces a congruent alteration in the gene, protein, and microRNA profile of these
MSCs. To test this, we took advantage of our established swine model of MetS. In addition,
we took advantage of high-throughput mMRNA and microRNA sequencing and liquid
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chromatography-mass spectrometry (LC-MS) to compare the gene, protein, and microRNA
profile between Lean- and MetS- MSCs.

Materials and Methods

Animals and Protocol

The Mayo Clinic Animal Care and Use Committee approved our study. Three-month-old
female domestic pigs were randomized into Lean and MetS groups (n=4 each) for 16 weeks.
MetS pigs were fed a high-cholesterol/carbohydrate diet (15) (5B4L, protein 16.1%, ether
extract fat 43.0%, and carbohydrates 40.8%, Purina Test Diet, Richmond, IN) and Lean pigs
a standard chow (13% protein, 2% fat, 6% fiber, Purina Animal Nutrition LLC, MN) for the
duration of the study.

Systemic Measurements

Body weight and blood pressure were recorded after 16 weeks of diet. Total cholesterol,
low-density lipoprotein (LDL), and triglyceride levels were measured by enzymatic methods
and insulin resistance by homeostasis model-assessment of insulin resistance (HOMA-IR)
(20). Animals were then euthanized with a lethal intravenous dose of sodium pentobarbital
(100 mg/kg 1V, Fatal Plus®, Vortech Pharmaceuticals, Dearborn, MI), and subcutaneous
abdominal adipose tissue collected for MSC isolation.

MSC isolation, characterization, and culture

MSCs are plastic-adherent when maintained in standard culture conditions, express classic
MSC surface markers, and differentiate into osteoblasts, adipocytes, and chondroblasts in
vitro (21). Isolation of primary MSCs from abdominal fat (5-10g) was performed using
collagenase-H. Cells were cultured for 3 weeks in advanced MEM medium (Gibco/
Invitrogen, Carlsbad CA) supplemented with platelet lysate (PLTmax, Mill Creek Life
Sciences, Rochester, MN), and used at the third passage, as previously shown (8, 22, 23).
Characterization of MSCs was confirmed in vitro by positive immuno-fluorescent staining
and flow cytometry for CD44, CD73, CD90, and CD105 (24), in accordance with our
observations in human MSCs (21, 22).

mRNA-sequencing analysis

RNA sequencing was analyzed as described previously (22). Sequencing RNA libraries were
prepared according to the manufacturer’s protocol (TruSeq RNA Sample Prep Kit v2,
Illumina, San Diego, USA) and loaded onto flow cells (8—-10pM) to generate cluster
densities of 700,000/mm? following the standard protocol for the lllumina cBot and cBot
Paired-end cluster kit version-3. Cells were sequenced on an Illumina HiSeq 2000 using
TruSeq SBS kit version 3 and HCS v2.0.12 data collection software, and data analyzed using
the MAPRSeq v.1.2.1 system and the Bioinformatics Core standard tool, which includes
alignment with TopHat 2.0.6 (25, 26) and gene counts with the feature Counts software (25—
27). mRNA-Seq data were analyzed using CAP-miRSeq v1.1 (28) and normalization and
differential expression analysis performed using edgeR 2.6.2 (29). Gene expression was
normalized to 1 million reads and corrected for gene length (reads per kilobasepair per
million mapped reads, RPKM). mRNAs with fold-change >1.4 and p values<0.05 were
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considered to be upregulated in MetS- compared to Lean-MSCs, whereas those with fold-
change <0.7 and p<0.05 were considered downregulated. Functional annotation clustering
analysis was performed using DAVID6.7 database (http://david.abcc.ncifcrf.gov/) to obtain a
ranking of primary gene ontology categories for the upregulated and downregulated
MRNAs.

Proteome analysis

For LC-MS proteomic analysis, MSCs were solubilized and lysed, and protein samples
denatured by incubation at 85°C for 10min (30, 31). Aliquots were resolubilized in reducing
sample buffer and samples electrophoresed in 4-20% TGX Ready gels at 200V for 30min.
Gel sections were digested with trypsin (31) and peptides extracted and transferred onto a
35cmx100um PicoFrit column 9 (NewObjective), self-packed with Agilent Poroshell 120S
2.7um EC-C18 stationary phase, using a Dionex UltiMate 3000 RSLC LC system (Thermo-
Fisher Scientific, Waltham, MA). Peptides were separated and eluting peptides analyzed
using a QExactive mass spectrometer (Thermo-Fisher Scientific, Waltham, MA). We then
used label-free peptide MS1 intensity-based methods to identify differentially expressed
proteins between MSCs and MaxQuant 1.5.1 software to assess Data quality, and reversed
protein sequences were appended to the database for estimating protein identification false
discovery rates (FDRs). Protein group intensities of each sample were log, transformed (31),
normalized, and modeled using a Gaussian-linked generalized linear model. Data was
normalized by protein loading, and differential p-values FDR-corrected (32) . Proteins with
fold change >1.4 and p<0.05 were considered upregulated in MetS- vs. Lean-MSCs,
whereas those with fold-change <0.7 and p<0.05 were considered downregulated. Proteins
dysregulated in MetS- compared to Lean- MSCs were classified by their molecular function
and cellular localization (33). Functional annotation analysis was performed using
DAVID6.7 database to identify ontology categories for differentially expressed proteins.

microRNA-sequencing analysis

High-throughput microRNA sequencing and functional analysis was performed (23)
utilizing CAP-miRSeg-v1.1 workflow (26, 28). FASTQs and aligned BAMS were generated,
and raw and normalized mature microRNA expression counts transferred to a excel file. We
utilized EdgeR 2.62 to identify differential expressed of microRNAs between Lean- and
MetS-MSCs (29, 34) microRNAs with fold-change >2 and p<0.05 were considered
upregulated in MetS-MSCs, and those with fold-change <2 and p<0.05 downregulated. We
used TargetScan 7.1 (http://www.targetscan.org/vert_71) and ComiR (http://
lagavulin.ccbh.pitt.edu/comir/index.php) to predict target genes of microRNAs upregulated
and downregulated in MetS-MSCs versus Lean-MSCs. Functional annotation clustering
analysis of microRNA target genes was performed using DAVID6.7.

Integrated analysis

To visualize mRNAs and proteins downregulated corresponding to target genes of
microRNA upregulated in MetS-MSCs, three-way Venn diagrams were constructed using
VENNY 2.1, (http://bioinfogp.cnb.csic.es/tools/venny/). Conversely, three-way Venn
diagrams were used to visualize microRNA target genes downregulated in MetS-MSCs and
corresponding mRNASs and proteins upregulated in MetS-MSCs. Individual gene
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information of overlapping genes was obtained using Gene cards (http://
www.genecards.org/).

MSC functional studies

Results

To explore the functional implications of these findings, we compared representative
elements of inflammation, senescence, and mitochondrial function between Lean- and
MetS-MSCs. Nuclear translocation of the pro-inflammatory transcription factor nuclear
factor (NF)-kB was evaluated by immunofluorescent staining (abcam, 1:200, Cambridge,
MA, USA). Nuclear DNA was stained with 4’,6’-diamino-2-phenylindole (DAPI), Thermo
Fisher Scientific, Waltham, MA. Double positive (NFKB/DAPI) areas were quantified using
a computer-aided image analysis program (ZEN® 2012 blue edition; Carl Zeiss SMT,
Oberkochen, Germany), and the results from all fields were averaged. MSCs senescence was
evaluated by SA-B-Galactosidase (SA-R-GAL) activity using a Cellular Senescence Activity
Assay kit (Enzo Life Sciences, Farmingdale, NY, USA) following the vendor’s protocol
(35). The percentage of the positively stained area was quantified using ZEN®. In addition,
mitochondria were isolated from MSCs using the MITO-ISO kit (Catalog #8268, ScienCell,
Carlsbad, California) (36), and cytochrome-c oxidase (COX)-1V activity assessed by
fluorometric methods (Abnova Cat#KA3950, Caltag Med system, UK).

Systemic characteristics

MRNASs

Proteins

Systemic characteristics of all animals at 16 weeks are shown in Table 1. MetS pigs
compared to Lean pigs had higher body weight and blood pressure. Comparable fasting
glucose levels were noted in MetS and Lean pigs, however insulin and HOMA-IR were
higher in MetS versus Lean pigs. Total cholesterol, LDL, and triglyceride levels were higher
in MetS compared to Lean pigs.

Of all annotated genes (n=10,413), mapping of RNA reads revealed 511 (4.9%) mRNAs that
were upregulated in MetS-MSCs compared to Lean-MSCs (Figure 1A). Functional
annotation clustering analysis showed that those genes are involved in calcium-dependent
membrane targeting, regulation of inflammatory response, ribonucleotide biosynthetic
process, and cell activation during immune response, and activation and adhesion.
Contrarily, only 33 genes (0.31%) were downregulated in MetS-MSCs compared to Lean-
MSCs (Figure 1B). The genes encode proteins involved in regulation of transcription,
transmembrane region, glycoprotein, plasma membrane, and organelle lumen, zinc ion
binding, and extracellular region.

Of the 4,933 proteins identified in Lean- and MetS-MSCs, 36 (0.72%) were upregulated in
MetS-MSCs compared to Lean-MSCs (Figure 2A), which were intra-cellular proteins with
binding and catalytic activity, primarily involved in calcium signaling (Figure 2B). They
showed diverse biological roles, with highest enrichment scores ascribed to regulation of
protein transport and calcium ion binding, with the remaining categories, like ATP binding/
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protein kinase activity, cytoskeleton, and transmembrane proteins, evenly distributed (Figure
2C).

Of 78 (1.58%) proteins downregulated in MetS-MSCs, most constituted intracellular and
membrane proteins with binding, catalytic, ligase, and nucleic acid binding activities (Figure
3A-B). As per functional analysis, they primarily regulate mitochondrial function, cell
development, apoptosis, blood vessel development, cation binding, as well as cytoplasmic
vesicle and cell morphogenesis (Figure 3C).

MicroRNAs and integrated analysis

Analysis identified a total of 414 microRNAs, among which 12 (2.9%) were upregulated in
MetS-MSCs (Figure 4A). Venn diagrams identified 11 mRNAs and 35 proteins
downregulated in MetS-MSCs, which were targeted by microRNAs upregulated in MetS-
MSCs (Figure 4B). Among them are proteins that participate in mitochondrial regulation
(e.9.SLC25A36, PDHB, FDX1, SFXN4, MTFR1), Transcription (MITF, TLX1)
Transmembrane proteins (LAPTMS5), Apoptosis (CASP9, LGALS8), Angiogenesis (FGF1,
PTGIS, and NOSIP) and Insulin signaling (GEM, XPNPEP2)

We found 5 downregulated microRNAs in MetS-MSCs compared to Lean-MSCs (Figure
5A). Moreover, 42 mRNAs and 16 proteins upregulated in MetS-MSCs were targeted by
microRNAs downregulated in MetS-MSCs (Figure 5B), and primarily involved in calcium
signaling (TMEM63C, ADORA2A, CAMK2N2), Inflammation (CIITA, PCGF5A), and
Senescence (SCMH1, EP400, CDK4).

MSC functional studies

NFkB was localized predominantly in the cytoplasm of Lean-MSCs, but in the nucleus of
MetS-MSCs, suggesting NFKB nuclear translocation (Figure 6A), an index of inflammatory
activation. SA-R-GAL activity was higher and COX-IV activity was lower in MetS-MSCs
compared to Lean-MSCs (Figure 6B—C), suggesting increased cellular senescence and
decreased mitochondrial activity, respectively.

Discussion

Our study demonstrates that metabolic syndrome alters the content of genes, proteins, and
microRNAs of swine adipose tissue-derived MSCs, and our three-pronged analysis shed
light on these effects. MetS upregulated in MSCs genes involved in regulation of
inflammation, cellular activation, and adhesion, but downregulated transcription,
transmembrane, and extracellular regulation. MetS also upregulated in MetS-MSCs proteins
with intra-cellular binding and catalytic activity, and microRNAS that target genes and
proteins implicated in multiple cellular processes, including mitochondrial function,
transcription, apoptosis, differentiation, insulin signaling, and angiogenesis. Functionally, we
found that MetS-MSCs have increased inflammation and senescence, but impaired
mitochondrial respiratory function. Therefore, MetS induces upregulation of genes, and to a
lower extent proteins and microRNAs, that overall regulate cellular activation and adaptive
responses. These observations suggest that MetS modulates MSC content to adapt to the
harsh milieu that it introduces, but might in turn interfere with their functionality.
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Cardiovascular risk factors frequently coexist with CKD, and may impact endogenous
reparative mechanisms, including cellular repair systems. Alterations in MSC might have
functional consequences for both tissue healing and for the choice of cell-based treatment
for subjects with CKD and MetS. While stem cell therapy is emerging as a promising
therapy for patients with kidney injury, autologous MSCs isolated from a MetS milieu might
have aberrant protein and gene expression, associated with impaired proliferative and
immunomodulatory potential.

This study shows that of all identified genes, 5% were upregulated in MetS-MSCs compared
to Lean-MSCs, and were chiefly involved in regulation of inflammation, cell activation, and
adhesion. Only 0.3% of the genes was downregulated in MetS-MSCs, and was involved in
cellular processes like transcription, transmembrane, and extracellular regulation. We also
found that the 0.7% of total proteins that were upregulated in MetS-MSCs had intra-cellular
binding and catalytic activity, whereas many of the 1.6% downregulated proteins were
enzyme regulators and cytoskeletal proteins. Of microRNA, ~3% were upregulated in MetS-
MSCs, with target genes and proteins implicated in multiple cellular processes, including
mitochondrial function, transcription, apoptosis, differentiation, insulin signaling, and
angiogenesis. A fraction (0.01%) of all microRNAs was downregulated, with targets
implicated in calcium signaling, inflammation, and cellular senescence. Therefore, MetS
induces primarily upregulation of genes, and to a lesser extent of proteins and microRNAS,
that regulate cellular activation and adaptive responses. Modest modulation is also exerted
by downregulation of genes, proteins and microRNA. Interestingly, almost half of the
changes in gene and protein expression in MetS-MSCs can be accounted for by orchestrated
changes in the expression of microRNA that target them, underscoring the significance of
these particular pathways. These observations suggest that MetS regulates MSC content to
adapt to the harsh milieu that it introduces.

The cellular processes affected by MetS appear to be fundamental for cellular function, such
as those modulated by mitochondria. Several mitochondrial genes were downregulated in
MetS-MSC, including SLCA2536 (Solute Carrier Family-25 Member-36), PDHB (Pyruvate
dehydrogenase E1-Beta Subunit), FDX1 (Ferredoxin), SFXN4 (Sideroflexin) and MTFR1
(Mitochondrial Fission Regulator-1). SLC25A36 is involved in mitochondrial cytosolic and
matrix function, specifically import/export of pyrimidine nucleotides into and from
mitochondria, and helps in transport steps essential for mitochondrial DNA, RNA synthesis,
and breakdown (4, 37). We also observed downregulation of genes coding for proteins such
as MTFR1, which regulates mitochondrial fission and apoptosis. Mtfrl is a direct target of
miR-324-5p, which attenuates mitochondrial fission (38). Marycz et al (39) have shown
previously that stem cells in equine MetS have increased number of impaired mitochondria
due to ruptured membranes, disarrayed cristae, and vacuole formation. They also showed
that toxic compounds accumulating in the mitochondria under oxidative stress lead to
alterations in morphology and may be responsible for senescent phenotype and decreased
proliferation potential (34). This suggests that MetS may affect cellular function by
impacting on mitochondrial function.

An additional important cellular category affected by MetS is transcription, reflected in
suppression of MITF and TLX1 genes, which affect specific differentiation pathways.
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Transcription activity is an indicator of stem cell pluripotency, which also contributes to
their plasticity and lineage specification, and is driven by the actively transcribed portion of
the genome. TLX1 (HOX11) regulates differentiation of hematopoietic stem/progenitor cells
and is critical for the development of splenic extramedullary hematopoiesis (40).
Transmembrane proteins have several important functions, including serving as cell surface
markers, responsiveness to growth factors, reuse of developmental signaling cascade,
interaction with molecules of extracellular matrix, and protection against cellular stress (41).
LAPTMS5 is responsible for encoding a receptor associated with lysosomes, GEM may play
a role in signal transduction, and XPNPEP?2 is associated with protein metabolism.
Therefore, downregulation of these genes in MetS-MSC might have far reaching
ramification for their functionality.

Cell differentiation was targeted by upregulated microRNAs with the associated suppressed
genes CNN1 (CCN family member-1) and PPP2CB. CNNL1 participates in cell migration,
adhesion, proliferation, differentiation, survival and apoptosis (42), as well as in vessel
development (43, 44). Alteration of apoptosis in MetS-MSC was suggested by
downregulation of LGALS8 and CASP-9; Caspases are a family of cysteine proteases that
are activated during apoptosis, and CASP-9 suppression may be linked to MSC senescence.
We also observed suppression of genes involved in insulin signaling, including XPNPEP2,
L2HGDH, GEM, ACSS1, and, PTPN1, extending our previous observations (17). Blunted
angiogenic capability was suggested by downregulation of FGF1, PTGIS, and NOSIP.
NOSIP expression interferes with endogenous nitric oxide that is critical to cell cycle-related
actions such as apoptosis and proliferation (45), while FGF1 promotes angiogenic
proliferation (46).

The expression of genes and proteins is often regulated by microRNAs. We therefore
performed an additional integrated analysis to explore the impact of downregulated
microRNA in concert with their target mMRNA and proteins in the same cells. Major
categories impacted by downregulated microRNA were calcium signaling, inflammation,
protein transport, and cellular senescence. Genes like TMEM63C, ADORA2A, CAPNS5,
CPNE4, and CAMK2N?2 are involved in calcium signaling, which is important for
promoting stem cell development and differentiation (47). The effect of MetS on
inflammation was denoted by upregulation of CIITA, a MHC-II trans-activator, and PCGFb5.
Therefore, MetS might interfere with the immunomodulatory and anti-inflammatory
properties of MSC (48).

KCNJ11, IMMP2L, SLC22A15 and SEC14L 2 that were upregulated in MetS are involved
in protein transport. The KCNJ11 gene encodes for proteins in ATP-sensitive potassium
channels, including glucose-stimulated insulin secretion from beta cells, and mutation in this
gene may cause neonatal diabetes (49). IMMP2L (subunit of mitochondrial inner membrane
peptidase) is involved in encoding a protein that directs proteins to mitochondria, and its loss
results in overproduction of mitochondrial reactive oxygen species and early aging (50). We
have also shown before that MetS-MSC have increased propensity for senescence (4). Genes
involved in senescence that were found in this study to be upregulated in MetS-MSC
included SCMH1, EP400, and CDK4. Studies have shown that CDK (Cyclin dependent
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kinase) in a complex with corresponding cyclins have a role in cell differentiation and
senescence. Hence, their upregulation might lead MSC towards early senescence.

To determine if alterations in the protein cargo of MetS-MSCs affects the function of the
cells, we compared NFkB activation, senescence, and mitochondrial energy production
between Lean- and MetS- MSCs. We found that NFkB was localized predominantly in the
nucleus of MetS-MSCs, suggesting activation of pro-inflammatory transcription. This was
associated with increased SA-p-Galactosidase and decreased cytochrome-c oxidase-1V
activity, suggesting that MetS-MSCs also have increased senescence, but impaired
mitochondrial respiratory function. Hence, these changes observed in transcriptome and
proteome in MetS-MSCs translates into aberrant functionality.

We acknowledge several limitations to this study, including a modest number of samples and
inability to identify MSC post-translational/epigenetic changes. MSC at the 3rd passage
possess a phenotype comparable to their parent cells (51), and we have previously validated
trends observed in RNAseq using PCR and Western Blots (17, 51-55). Future studies will
also need to define the functional limitations that MetS impose on MSC, and the
mechanisms by which it modifies genetic and protein cellular information. Despite these
caveats, this study has a number of strengths, and used cutting-edge techniques to highlight
the comprehensive regulation of the mMRNA, miRNA, and proteomic cargo of adipose tissue-
derived MSCs.

In summary, we found that MetS modifies the cargo of porcine MSC, which might in turn
modulate several important cellular functions and cell fate. Genetic message and proteins
related to mitochondrial function, transcription, apoptosis, differentiation, insulin signaling,
and angiogenesis were all downregulated in Mets-MSCs, whereas inflammatory pathways
were activated. Therefore, MetS might decrease MSC survival and sternness. Further studies
are needed to determine whether these changes adversely impact MSC reparative function.
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Seventy-eight proteins downregulated in MetS-MSCs compared to Lean-MSCs. A. Heat
Map. B. Panther analysis of cellular component, molecular function, and protein class. C.

Functional annotation clustering (DAVID 6.7).
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Figure 6.
A. Nuclear factor kappa-B (NFkB) was localized predominantly in the nucleus of MetS-

MSCs, associated with increased SA-B-Galactosidase (SA-B-GAL) and decreased
cytochrome-c oxidase (COX)-1V activity. *p < 0.05 vs. Lean-MSCs.
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Table 1.

Systemic characteristic of Lean and metabolic syndrome (MetS) pigs (n=4 each)

Parameter Lean MetS

Body Weight (Kg) 745+111  91.7+2.27

Mean blood pressure (mmHg)  99.2+11.9 125.3¢7.9™

Total cholesterol (mg/dl) 84.2+6.8 4253+84.7%
LDL cholesterol (mg/dl) 32.8+6.7  359.3+156.3
Triglycerides (mg/dl) 8.1+1.3 18.545.4 "
Fasting glucose (mg/dl) 128.5+14.9 118.0+19.6
Fasting insulin (U/mI) 0.440.1 0.7+0.17
HOMA-IR score 0.7£0.1 1.7+04°

*
p<0.05 vs. Lean. LDL: Low-density lipoprotein, HOMA-IR: Homeostasis model assessment of insulin resistance.
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