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SUMMARY

PPAR-gammaz2 is a critical gene in the development of fat cells where it acts as transcription
factor that regulates the expression of fat specific genes such as FABP4. How PPAR-gammaz2 is
regulated in fat tissue development or in other tissues in which it is found is not known. To understand
how this gene is regulated we sequenced the promoter region of PPAR-gammaz2 in the pig and identified
response elements that could bind transcription factors. These elements were compared to elements
found in mouse and human sequences to determine which response elements are conserved between
species.

INTRODUCTION

Obesity as a health issue continues to grow in the United States claiming a greater
percentage of our adults and children every year. In the area of animal production we are
concerned the development of products with greater health benefit where partitioning for lean
meat with low fat content is important. We have approached the problem of obesity and lean
meat production by investigating fat cell development. Fat cell development is driven by
sequences in DNA called promoters that regulate gene expression. Transcription factors are
proteins that bind specifically to the DNA sequences in the promoter areas of a gene and regulate
its expression.

PPAR gamma 2 is a transcription factor which is critical in fat cell development and is
induced when fat cell development is initiated ( Tontonoz, et al., 1994). We are interested in how
PPAR gamma 2 is activated. To do this we have looked for transcription factors that bind to
specific sequences in the PPAR gamma 2 gene promoter so that we may determine how this gene
is regulated in the development of fat tissues. Putative enhancer or regulatory sequences can be
identified with several programs that match unknown sequences to known consensus sequences
for response elements. These matches based on consensus sequences often give many elements
that are not functional. Thus, additional criteria are necessary to identify sequences that have a
high probability of functional significance. We searched for promoter sequences that were
conserved between species, and showed coupling with other conserved response elements. In
addition, we tried to relate our findings to known responses of adipocytes and preadipocytes to
signaling molecules

We found conserved sequences in the promoter region between all three species. Further
analysis using Microsoft Excel identified three closely grouped conserved response elements
representing two SMAD sites and one AP1 site. Conserved response elements would indicate
highly important functions.

MATERIALS AND METHODS



Human and mouse sequences for PPAR-gamma2 were obtained from GenBank. Promoter

RESULTS

response elements were identified based on sequence matching to known consensus promoter
elements using the Matlnspector Pro program. Sequences from pig, human and mouse were
aligned using the Jellyfish alignment program to find sequences conserved in all three species.
Putative response elements were aligned using Microsoft Excel.

The alignment between the proximal promoter (400 bp) of the mouse, human and pig PPAR

gamma 2 sequence is shown in figure 1.
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Figure 1. Sequence Alignment for mouse PPAR (Mus mus), human PPAR (HS ppar g2 p)
and pig PPAR (ppar seq 2 i). Sequences that are shaded are conserved across all species.
The ATG start codon begins at base pair 1405.

Several regions of homology can be observed in the alignment shown in figure 1. Further
analysis of these homologous sequences identified SMAD core elements (GTCT) at 1142-1146
and (AGAC) at 1105-1109. Matrix similarity determined by the Matlnspector program was at
These sequences are conserved between the three species. Other sequences that



have been reported in the PPAR gamma 2 promoter did not show conservation between the
species.  In addition an AP1 site was found to be conserved at 1095-1099. These sites are all
within 50 bp of each other and could work together to provide gene regulation.

DISCUSSION

The PPAR gamma 2 gene is important in fat development. The transcription factors
responsible for directing the expression of this gene can be identified by examining the
sequences in the promoter region of this gene. We have found two tandem SMAD response
elements which are conserved in mouse, pig and human. In addition we have found a conserved
AP1 transcription factor binding site in very close proximity to the conserved SMAD sites which
further indicates that the conserved SMAD sites actively participate in the regulation of PPAR-
gamma 2

If the PPAR-gamma2 responds to SMAD transcription factors then it is likely that it is being
regulated by TGF-beta. TGF beta is known to activate SMAD transcription factors and in
enhance cell proliferation and prevent fat cell differentiation in pig stromal-vascular cells
(Frederick et al., 2006; Norwitz et al., 2002). This suggest that the SMAD response elements in
the PPAR-gamma2 promoter may act to inhibit the expression of PPAR-gamma 2. If this is the
case then these sites may be manipulated to enhance the inhibition of fat cell development.
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