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Abstract

Peroxisome proliferator-activated receptors (PPARs) are ligand-inducible transcription factors
and belong to the nuclear hormone receptor superfamily. They form heterodimers with retinoid X
receptor (RXR) and bind to specific PPAR-response elements. To identify novel PPAR target
genes, we developed an affinity method to isolate human genomic fragments containing binding
sites for PPARs. For this, an antibody raised against all PPAR subtypes was used.

Immunoselected fragments were amplified and sequenced. One of them, ISF1029, was mapped



by BLAT and BLAST searches on different human chromosomes, downstream of several POTE
genes. ISF1029 contained three hexamers strongly related to the AGGTCA motif organized
according to a DRO/3 motif. The latter was found to bind to PPARa in gel mobility shift and
supershift assays and to exhibit a downregulation potentiality in transfection experiments under
clofibrate treatment. POTE genes were shown to be highly expressed in human Caco-2 colorectal
adenocarcinoma cells and downregulated by fenofibrate and 9-cis-retinoic acid, as attested by
RT-PCR assays. Microarray analysis confirmed and extended to the human T98-G glioblastoma
cells, the downregulation of several POTE genes expression by Wy-14,643, a potent

PPAR« activator. Our data provide new insights about the pleiotropic action of PPARs.

Keywords: Peroxisome proliferator-activated receptors; PPARs; PPAR target genes; POTE

genes.

Abbreviations: CPTla, carnitine palmitoyltransferase lo; DR, Direct repeat; FCS, fetal calf
serum; GAPDH, glyceraldehyde 3 phosphate dehydrogenase; ISF, immunoselected fragment;
PPAR, peroxisome proliferator-activated receptor; PPRE, peroxisome proliferator responsive

element; RE, response element; RXR, retinoid X receptor.

1. Introduction

The peroxisome proliferator-activated receptors (PPARs) are ligand-activated transcription

factors belonging to the nuclear hormone receptor superfamily [1]. Three PPAR isotypes have

been characterized: PPARa, PPARPB/6 and PPARYy. Depending on the tissues in which they are



expressed, these isotypes are invoved in different cellular functions including fatty acid cellular
metabolism as well as the regulation of the balance between cell proliferation, survival and
differentiation [2]. PPAR transcriptional activity depends on the binding of synthetic or
endogenous ligands and requires heterodimerization with the retinoid X receptor for binding to
DNA at specific sites, defined as direct repeats of hormone response elements, separated by one
base (DR-1).

To discover novel target genes for these receptors, we used an immunoselection approach. A
DNA library of high-affinity binding sites for PPARs was prepared from human genomic DNA.
DNA fragments bound to PPAR were immunoprecipitated using an anti-PPAR antiserum
produced in our laboratory and characterized as recognizing all PPAR subtypes [3] in order to
obtain an overall collection of putative PPREs. The immunoselected fragments (ISFs) were
cloned and sequenced. By BLAST analysis, one of the PPARs binding sites was found located on
different human chromosomes downstream of the coding sequences of several POTE genes. The
primate-specific POTE gene family, which is selectively expressed in placenta, prostate, ovary,
and testicular, as well as in prostate cancer, consists of at least 13 closely related paralogs located
on human chromosomes 2, 8, 13, 14, 15, 18, 21 and 22 [4-6]. The POTE genes encode a highly
homologous group of proteins that all contain an NH,-terminal cysteine-rich domain followed by
a series of ankyrin repeats and spectrin-like helices. Because the POTE proteins are mainly
expressed in testis and many cancers but only in a few normal tissues, it has been suggested that
they are new members of the cancer-testis antigen family [7]. Until now, no information has been
provided concerning the regulation of POTE genes. On the other hand, ligand activation of
PPARY induces growth inhibition in prostate cell lines and a prolonged stabilization of prostate-

specific antigen in patients [8].



In the current study, we reveal that a conserved sequence located downstream of several POTE
genes binds PPAR in shift and supershift assays, and downregulates the expression of a reporter
gene in cotransfection experiments under the action of a PPARa agonist. The downregulation

was confirmed by RT-PCR and microarray analyses with different human cell lines.

2. Materials and methods

2.1. Plasmids

Plasmids used for in vitro protein synthesis for PPARs and RXRs were kind gifts from Pr W.
Wahli (University of Lausanne, Switzerland) and Dr A. Pujol (IGBMC, Illlkirch, France),
respectively. Reporter pGL3 plasmids used for transfection experiments were constructed by
cloning the potential PPAR binding site (RE1029) of ISF1029 upstream from the luciferase

reporter gene.

2.2. Immunoprecipitation of PPAR binding human genomic DNA fragments

The immunoselection protocol used (Fig.1) was derived from the method established by Rudert
and Gronemeyer [9] with adaptations [10]. Since PPAR target genes were first shown to be
expressed in the liver, we decided to use genomic DNA and nuclear proteins from the human
hepatoblastoma HepG2 cell line [11] for immunoprecipitation of PPRE sequences. Prepared total
DNA was incubated with 15 pg of HepG2 cell nuclear proteins (providing PPARs and RXRs)

extracted as described [12]. Previously characterized polyclonal antibodies that are raised against



all PPAR isotypes [3] were added at a 1: 2500 final dilution and incubation was carried out for
1 h at 37°C. Then, protein A-Sepharose CL-4b beads were added (10 pl of a 50% w/v slurry in
10 mM Tris-HCI pH 7.5, 1| mM EDTA, 0.1% Triton X-100) and the incubation was continued for
1 h at 37°C with constant and gentle agitation. The protein A-Sepharose beads with the adsorbed
DNA were pelleted by centrifugation (10,000 g, 10 min, 4°C). The supernatant was discarded and
the beads were washed twice in 150 mM KCI, 10 mM Tris-HCI pH 7.5, I mM EDTA and 0.1%
Triton X-100. The recovered DNA was eluted by incubating the beads for 15 min at 45°C in
200 mM sodium acetate, 50 mM Tris-HCI pH 8.0, 0.5% SDS and 5 mM EDTA. Then, it was
extracted with phenol/chloroform, precipitated with ethanol in the presence of 40 ug glycogen as
a carrier and resuspended in 20 pl H,O. The immunoselected DNA fragments were amplified and
cloned as described [10]. Sequencing was achieved by Genomexpress. To map ISF1029 in the
human genome, BLAST searches were performed at the National Center for Biotechnology

Information (NCBI) (http://www.ncbi.nlm.nih.gov/BLAST). BLAT searches were carried out

using the UCSC Genome Browser Database web server at the University of California, Santa

Cruz (http://genome.ucsc.edu) [13].

2.3. Southwestern blotting

The ISF clones were spotted in an ordered array onto a nylon membrane and grown for 4 h. The
DNAs of the clones were released through alkaline lysis and tested for their affinity to PPARs.
Binding was carried out at 4°C for 30 min with 12.5 pg of HepG2 nuclear proteins (containing
RXRs) and 10 pl of both [*’S]methionine-labeled PPAR isotype. The latter were synthesized
from pSG5 expression vectors using [ S]methionine (Amersham) and the TNT7 rabbit

reticulocytes in vitro transcription and translation system (Promega). Thereafter, the filters were



washed twice for 10 min with the binding buffer under gentle agitation at 37°C, then dried and

exposed overnight at room temperature to X-ray films.

2.4. Gel mobility shift and supershift assays

Gel retardation assays were performed with RE1029 (Fig.1) corresponding to the putative PPAR
binding site found in the sequence of ISF1029. After preincubation for 15 min with the reaction
mixture, the labeled RE1029 probe (1pmol) was added to 12.5 pg of HepG2 nuclear proteins in
the binding buffer containing 10% glycerol, 10 mM HEPES pH 7.9, 10 mM KCI, 0.5 mM DTT,
1.25 mM MgCl2 and 1 pg poly dI-dC. The reaction was carried out at 37°C for 15 min. In
supershift assays, the anti-panPPAR [3] (diluted 1/40) or the anti-PPARa [14] antibodies (diluted
1:40 or 1:1000) were added and another incubation was carried out for 15 min. The resulting

complexes were resolved on 4% native polyacrylamide gels in 1x Tris-borate/EDTA buffer.

2.5. Transfection assays

COS-7 cells were seeded in 6-well dishes at 10° cells per well and grown in DMEM
supplemented with 10% fetal calf serum (FCS). After an initial 8-hours adhesion step, each well
received equal quantities of polyethylenimine/DNA complexes containing 1 pug of the pGL3-
SV40 promoter-luc reporter plasmid (harboring RE1029) together with 0.5 pg DNA of pSG5 j3-
galactosidase vector alone to check the transfection efficiency. Cotransfection was performed
with 0.5 pg of pSG5-mPPARa and pSG5-mRXRa expression vectors for assays. Cells were

transfected for 12 h, and the medium was replaced with fresh medium containing either vehicle



alone (0.1% DMSO) or 500 uM clofibrate in 0.1% DMSO. After a 24-h treatment, cells were
harvested in 150 pl of 0.25 M Tris-HCI, pH 8.0, and lysed by three freeze-thaw cycles. After
centrifugation at 10,000 g for 10 min at 4°C, the supernatant was used for f—galactosidase and
luciferase activity assays as previously described [10]. The experimental values from at least
three independent transfection assays were normalized using 3-galactosidase values as an internal

standard.

2.6. Semiquantitative RT/PCR analysis

As a first step, expression of POTE genes was assessed in seven different human cell lines in
order to select the cell line expressing POTE genes at the highest level. T98-G [15] glioblastoma
cells, SH-SYS5Y [16] neuroblastoma cells, HepG2 hepatoblastoma cells [11], Caco-2 [17] and
HCT 116 [18] colorectal carcinoma cells, MCF-7 breast adenocarcinoma cells [19] and PC3
prostate carcinoma cells [20] were grown as previously reported for each cell line. The selected
cell line was treated for 24 h either with vehicle (0.1% DMSO) alone or with 500 uM fenofibrate
simultaneously or not with 1 uM 9-cis retinoic acid.

Total RNA was prepared using the guanidium isothiocyanate-phenol-chloroform method [21]
and submitted to electrophoresis on 1% agarose gels containing ethidium bromide to verify the
absence of genomic DNA contamination. Semiquantitative RT/PCR analysis was carried out as
previously reported [22]. PCR primers for POTEs were selected in a common open reading frame
of the different human genes [7] (Table 1). Primers for glyceraldehyde 3 phosphate

dehydrogenase (GAPDH) and carnitine palmitoyltransferase 1o (CPT1a) genes were chosen

from published nucleotide sequences [23, 24] (Table 1). GAPDH and CPTla were used as



internal standard and positive control [25], respectively. Each primer was added at a final
concentration of 0.2 uM in a 50 pl reaction mixture, containing 200 ng cDNA, 0.2 mM of each
dNTP, 1.5 mM MgCl,, 1 x PCR reaction buffer, and 2.5 U Taq polymerase. An initial
denaturation step was carried out for 3 min at 94°C. The following PCR program was performed
in an automated thermal cycler (BioRad): denaturation at 94°C for 40 s, annealing for 40 s at
54°C, then elongation at 72°C for 40 s. This program was completed with a final extension for 10
min at 72°C. Amplified DNA fragments were separated on a 2% agarose gel and visualized by
UV transillumination after ethidium bromide staining. Fluorescence intensity was quantified
using a Gel Doc 2000 system (Bio-Rad). The PCR products amounts for POTE and GAPDH
were all within the linear phase of the reaction using 25 PCR cycles for POTE, 18 cycles for

GAPDH and 28 cycles for CPT1a under these experimental conditions.

2.7. Microarray analysis

A 25K human oligonucleotide microarray covering most of the human known transcripts has
been used for this transcriptome analysis. This oligonucleotide collection is a public resource
(Réseau National des Génopoles, France and MRC, UK). Information about these
oligonucleotides (~51 bases oligonucleotides), designed by the Institut de Pharmacologie
Moléculaire et Cellulaire (Valbonne Sophia-Antipolis, France), 1is available at

http://medcal.ipmc.cnrs.fr:8080/mediante. The oligonucleotides (synthesized by Proligo) were

diluted to 50 uM in 50% DMSO, 100mM phosphate buffer and spotted using a pGridIl arrayer
(BioRobotics) onto slides coated with an Hydrogel layer (H slides, Schott).

Total RNA (200 ng/sample) from T98-G cells, treated or not with Wy-14,643 for 24 h, were



amplified by linear PCR and the amplification products were labeled with dUTP-Cy3 or dUTP-
Cy5 by random priming (Bioprime, InVitrogen) and purified using Nucleospin Extract II
columns (Macherey Nagel). Labeled cDNAs were hybridized in a Discovery station using
ChipHybe 80 hybridization buffer at 42°C for 12 h without any final stringent washes (Ventana
Medical System hybridization automate, reagents and microarray hybridization procedure). All

the protocols used are available at http://www-microarrays.u-strasbg.fr/Chips/index.html. After

slides scanning (ScanArray4000, Perkin-Elmer), the obtained TIFs images were quantified using
Imagene 6 (BioDiscovery) and the raw data were normalized using the Quantile method (home-
made program). For each different RNA sample a flip-flop experiment was performed using a
reference RNA. The normalized ratio RNA sample/reference RNA (log,) was calculated and this

ratio was directly used for the comparison of different samples.

2.8. Statistical analysis

The statistical significances of differences between data from transfection and RT/PCR assays
were assessed by Student's t-test (P < 0.05). The data represent the mean + SD of at least three

independent experiments.

3. Results

A PPAR binding site in a DNA fragment is likely to be biologically relevant if it satisfies the
following criteria: (i) binding of PPAR should be of high affinity as determined by filter binding,
gel mobility shift and supershift assays; (ii) the PPAR binding site should confer PPAR ligand-

dependent expression or suppression of expression.



3.1. Immunoselection of PPAR binding sites from the human genome

The different steps of the immunoselection/PCR protocol used to isolate, amplify, and clone
human genomic DNA fragments able to bind to PPARs are shown in Figure 1. Binding capacities
of the different ISF clones were tested by Southwestern blotting using in vitro translated,
radiolabeled PPARs. Proteins were hybridized to the baked nylon bearing the spotted ISFs. The
positive (canonical PPRE sequence) and negative (empty plasmid) controls ensured specificity of
the signals obtained (Fig.1). Forty positive clones were obtained, 11 clones were sequenced and
one of them (ISF5148) was published [10].

If the PPAR-binding fragments are specifically immunoprecipitated with the anti-PPAR
antiserum, indicating that DNA-PPAR-protein complexes have been formed, they should then
exhibit a high homology with TG(A/T)CCT motifs from already known DRI sequences.
Sequence conservation of the TG(A/T)CCT motif in the ISF library was evaluated by insert
sequencing. Several DR1 motifs were found (data not shown), confirming that our

immunoselection experiment was able to retrieve canonical PPREs from the human genome.

3.2. ISF1029 is located within different POTE genes

Our further investigations were focused on ISF1029 for the following reasons. A BLAT
homology-based search performed on the last version of the human genome assembly revealed
that the ISF1029 sequence (Fig.1) was found completely identical to sequences located
downstream of POTE-22 and POTE-14, genes which were recently discovered. In addition,
numerous less similar sequences were also found downstream of POTE-14, POTE-2, POTE-22,

POTE-15, POTE-18 and POTE-21 genes coding regions suggesting an association of these

10



sequences with the POTE genes during their evolution. Finally, as the function of the POTE
genes is unknown, the connection of PPARs to POTEs could open up the possibility of
determining the function of the POTE genes and at the same time of understanding an additional
mechanism of PPARs action.

The 3’-end of ISF1029 (called RE1029 throughout the text) contains three hexamers strongly
related to the AGGTCA motif and spaced by 0 and 3 nucleotides, respectively, creating a DRO/3
sequence (Fig. 1). A BLAT search identified numerous sequences containing the 21 nucleotides
of the DR0/3 motif, dispersed on chromosomes 2, 14, 15, 18, 21 and 22 within POTE genes
(Table 2). Most interestingly, the RE1029 sequence is located downstream of all POTE genes
except POTE-8, POTE-2p, -23' and -26 which do not exhibit this sequence in their neighbouring.

It is also systematically located upstream of the prostate-specific P775P gene [26].

3.3. PPAR binds to RE1029

Gel mobility shift and supershift DNA binding experiments were performed. A retarded band
was observed when the radiolabeled RE1029 probe representing the DRO/3 putative PPAR
binding site was incubated with HepG2 cell nuclear proteins (Fig. 2, lane 1). Moreover, the
retarded complex was supershifted with polyclonal antibodies (diluted 1:40) directed against
either all PPAR isotypes (Fig. 2, lane 2) or against PPARa (Fig. 2, lane 3). It is likely that the
antibody was in excess because when the anti-PPARa antibody was used at a 1:1000 final
dilution the return of the shift band was observed (data not shown). No reproducible results were
obtained with anti-PPARP or anti-PPARYy antibodies (data not shown) leading us to focus our

investigations on the action of PPARa..

11



3.4. RE1029 exhibits a transregulation potentiality

We investigated whether RE1029 could confer PPAR-dependent regulation to a reporter gene.
Cotransfection experiments were carried out with RE1029 sequence cloned upstream of the SV40
promoter coupled to the luciferase reporter gene, with pSGS5-mPPARa and pSGS5-
mRXRa expression vectors. Transfected cells were treated or not with 500uM clofibrate, a
potent PPARo agonist, for 24 h. When cells were cotransfected with the RE1029-SV40
promoter-luc construction and with expression vectors, then treated with clofibrate, a 5.4-fold
decrease in the relative luciferase/B-galactosidase activity was observed as compared to untreated

cells (10.8 versus 1.99).

3.5. PPARa and RXR o agonists downregulate POTE expression in Caco-2 cells

Seven well-characterized human cell lines were examined for POTE expression. Three
independent cell cultures were carried out for total RNA extraction and semiquantitative RT/PCR
analysis with specific primers. The relative POTE mRNA level was measured and compared to
that of GAPDH used as an internal control. The human cell lines exhibited very different levels
of POTE mRNA (Fig. 3). The highest level was expressed by Caco-2 colorectal adenocarcinoma
cells. POTE genes displayed average expression in MCF-7 breast adenocarcinoma cells and
HepG2 hepatoblastoma cells. The lowest levels of POTE mRNA were found in HCT 116
colorectal carcinoma cells, T98G glioblastoma cells and SH-SY5Y neuroblastoma cells. No

expression of POTE genes was detected in the PC3 human prostate cells confirming previous

12



data [6]. On the basis of these data, the Caco-2 cell line was selected for the following studies as
it expresses POTEs at a high level.

Fenofibrate, a potent PPARa agonist, was chosen instead of clofibrate in order to verify that the
downregulation obtained in transfection experiments was not due to the nature of the PPAR
activator. To verify that Caco-2 cells were sensitive to the PPARa activator, the CPT1a mRNA
level was determined after fenofibrate treatment. As expected, it was found increased in
fenofibrate-treated Caco-2 cells indicating that the treatment was efficient (data not shown).

As PPARs heterodimerize with RXRs before binding to response elements of target genes, we
investigated by semiquantitative RT/PCR the alone and combined effects of their agonists on the
POTE mRNA level of Caco-2 cells treated for 24 h with 500 uM fenofibrate and/or 1 pM 9-cis
retinoic acid. As shown in Figure 4, a significant decrease was noted when the cells were treated
with fenofibrate or 9-cis-retinoic acid alone. The decrease was more important when Caco-2 cells

were simultaneously treated with fenofibrate and 9-cis-retinoic acid (Fig. 4).

3.6. Expression of several POTEs is downregulated by a PPAR « activator

As RT-PCR experiments were carried out with primers selected in a common open reading frame
of the POTE paralogs, it was not possible to attribute the downregulation observed to a particular
POTE gene. In order to define more precisely the action of the PPAR«a agonist, we performed a
microarray cDNA analysis. The glioblastoma T98-G cell line was chosen as its origin is different
from that of the Caco-2 cell line. T98-G cells were treated for 24 h with Wy-14,643, another
potent PPARa activator. The 25K human oligonucleotide microarray was used since it contains

probes for POTE-15, POTE-18, POTE-21 as well as for ANKRD26 and ANKRD30A (two

13



POTE-related genes). As shown in Table 3, a general decrease in the contents of the mRNAs

encoded by these genes was observed in Wy-14,643—treated T98-G cells.

4. Discussion

In this study, we have immunoselected, amplified and sequenced a PPAR-binding human
genomic DNA fragment (ISF1029) present in several completely identical copies located in
downstream regions of POTE-22 and POTE-14. Less similar sequences were also found
downstream of the coding sequences of POTE-2, POTE-15, POTE-18 and POTE-21. This
finding led us to focus our investigations on this PPAR-binding DNA fragment and particularly
on its putative PPAR-binding RE1029 site.

The RE1029 sequence contains three hexamers strongly related to the AGGTCA motif and
disposed according to a DRO followed by a DR3 sequence. Our data are in good agreement with
a previous study concerning the PPAR binding preferences [27]. Using an immunoaffinity
method with antibodies directed to the N-terminus myc epitope tag of PPARa, Castelein et al
have reported that one half of the recovered sequences contained two hexamers related to the
consensus half-site organized as DR1, DRO, PALO (palindromic elements without interspacing)
or as DR3, in diminishing order of frequency [27]. When the RE1029 sequence was used as a
probe and incubated with HepG2 cell nuclear extracts, a retarded complex was obtained. The
presence of PPARa in the retarded complex was attested by supershift experiments with anti-
panPPAR and anti-PPARo antibodies.

POTE family genes have emerged from an ANKRD26-like ancestor by duplication and spreading

across eight human chromosomes. These genes can be sorted into 3 groups based on sequence

14



similarity [6]. POTE-8 belongs to group 1. This gene does not harbour any RE1029 sequence as
it is the cases for ANKRD26 and ANKRD30A, two genes which are the most evolutionarily
related to POTE-8 (Table 2). Group 2 comprises POTE-15, POTE-18 and POTE-21. Each gene
contains two relatively well conserved RE1029 sequences in their downstream regions. Group 3
contains two sets of POTE genes. In the first set, POTE-14 and POTE-22 exhibit in their
downstream regions the highest number of sequences completely identical to RE1029, with 7 and
4 sequences for POTE-14 and POTE-22, respectively (Table 2). In addition, RE1029 sequences
were only found for POTE-2a (3 sequences) and -2y (1 sequence) which emerged from the same
root of the phylogenetic tree [6], meanwhile no RE1029 sequences were found for POTE-
2B, —2p" and -26 (Table 2). It is noteworthy that no transcript is deposited in the data banks for
POTE-2p, —2B' and -28, whereas there are present for POTE-2a and -2y which both contain
RE1029 sequences.

We have further characterized the RE1029 potentialities by testing its ability to mediate PPAR
and RXR agonists responses in cotransfection experiments. When cells were cotransfected with
plasmids containing RE1029, PPARa and RXRa and then treated with clofibrate (a potent
PPARa activator), a decrease was observed in luciferase activity. These data suggest that the
RE1029 binding is able to transregulate the reporter gene expression. Our results extend those of
Bardot et al who showed that PPARa can bind to an oligonucleotide with two TGACCT motifs
spaced by more than one nucleotide [28]. It has been emphasized that an intact canonical DR1
element is not required for PPAR binding. In fact, the 5’-flanking region of the CPT II gene that
binds PPARa in vivo in a chromatin immunoprecipitation assay does not contain a DR1 motif
but only one half-site which is a perfect consensus sequence (TGACCT) without any clearly

recognizable second half-site (CAGCAC). The latter contains only one match to the consensus,

15



which seems to be irrelevant for the binding of PPARa and suggest that the definition of a PPRE
for PPAR may need to be expanded [29].

Using the Caco-2 cell line which expresses POTE genes at a high level, we found that fenofibrate
and 9-cis-retinoic acid induced a decrease in the POTE mRNA content. This result has been
generalized and precised by cDNA microarray experiments with a microarray containing probes
for different POTEs. A decrease was observed in the transcript levels of POTE-15, POTE-18 and
POTE-21 in T98-G cells treated with Wy-14,643. The role(s) of the POTE proteins is (are) not
well defined. The POTE-21 protein localizes in the inner side of the cell membrane and might
facilitate or intercept signaling across the plasma membrane and play a role in intercellular
communication [30]. We have recently reported that PPARa regulates the expression of the gene
encoding the semaphorin 6B, a protein which is also involved in intercellular communication
[22]. PPARo—dependent downregulation of genes has already been reported in other major
pathways including amino metabolism (transamination, deamination, urea cycle, oxidation of
alpha keto acids and synthesis of amino acid derived-products), steroid metabolism, acute phase
response and inflammation [31]. The precise(s) molecular mechanism(s) behind these
downregulations is (are) still unknown and require(s) further investigation.

In summary, we have isolated and characterized a PPAR binding sequence located within POTE
genes which is involved in the regulation of their expressions. The biological significance and

importance of this control exerted by PPARs deserve further investigation.
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Table 1

Sequences of primers used in RT/PCR analyses

Genes Sequences (5’-3’) sense Sequences (5’-3’) antisense
POTE | CAATGCCAGGAAGATGAATGTGCG | TCTCTGGCCGTCTGTCCAGATAGAT
GAPDH GGTGAAGGTCGGTGTCAACG GGGATCGCGCTCCTGGAAGG
CPTla TGCTTTACAGGCGCAAACTG TGGAATCGTGGATCCCAAA
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Table 2

BLAT Search of DR0/3 motives of RE1029 in human genome

Distance
QSIZE | SCORE | IDENTITY @ CHRO : STRAND Position SPAN Gene from the Accession Group
Gene
21 / / 10 / / / ANKRD30A / NM 052997 /
21 / / 10 / / /| ANKRD26 / NM 014915 /
21/ / 8 L/ / ./ POTES / - AY462869 1
21 21 100.0% 15 - 19293710-19293730 21 POTE15 #10kb NM 207355
21 21 100.0% - 19294994-19295014 21 POTE15 #10kb NM 207355
21 21 100.0% 18 - 14490820-14490840 21 BX649118 (POTE18) #5kb BX649118 5
21 19 95.3% - 14492101-14492121 21 BX649118 (POTE18) #5kb BX649118
21 21 100.0% 21 + 13945397-13945417 21 ANKRD21 (POTE21) #10kb NM 174981
21 19 95.3% + 13946037-13946057 21 ANKRD21 (POTE21) #10kb NM 174981
21 21 100.0% - 18664711-18664731 21 POTEl4a #10kb NM 001005356
21 21 100.0% - 18667648-18667668 21 POTEl4a #10kb NM 001005356
21 21 100.0% - 18671398-18671418 21 POTEl4a #10kb NM 001005356
21 21 100.0% 14 - 19042356-19042376 21 POTE14pB #10kb NM 207513
21 21 100.0% + 18673035-18673055 21 POTEl4a #10kDb NM 001005356
21 21 100.0% + 19043994-19044014 21 POTE14pB #10kb NM 207513
21 21 100.0% + 19048908-19048928 21 POTE14p #10kb NM 207513 3
21 21 100.0% - 14620001-14620021 21 ACTBL1 (POTE22) #10kb NM 144590
21 21 100.0% 22 + 14621639-14621659 21 ACTBL1 (POTE22) #10kb NM 144590
21 21 100.0% + 14626553-14626573 21 ACTBL1 (POTE22) #10kb NM:144590
21 21 100.0% - 131748437-131748457 21 POTE2y #10kb NM 001004054
21 21 100.0% 5 + 130536994-130537014 21 POTE2a #10kb AY462868
21 21 100.0% + 130538981-130539001 21 POTE2a #10kb AY462868
21 19 95.3% + 130534651-130534671 21 POTE2a #10kb AY462868

The size of the DR0O/3 motif in RE1029 is 21 nucleotides; Score, number of homologous nucleotides; CHRO,
chromosome. The groups of POTE genes are defined in reference [5]
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Table 3

Microarray data from T98-G cells treated with Wy-14,643 for 24 hours
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Accession Fold Gene Chromosome
Number Change  Description Mapping
NM 207355 -1.4 POTE-15 15
BX649118 -1.9 POTE-18 18
NM 174981 -1.2 POTE-21 21
NM 014915 -1.2 ANKRD26 10
NM_ 052997 -1.6 ANKRR30A 10
FIGURE LEGENDS




Fig.1. Immunoselection and PCR amplification

The immunoselection/PCR protocol used to isolate human genomic fragments containing binding
sites for PPARs is represented. Clones harboring ISFs were spotted onto nylon membranes and
tested for their capacity to bind PPARs in Southwestern blotting using in vitro translated,
radiolabeled PPARs. A clone harboring the rat acyl CoA oxidase gene promoter sequence, which
contains a canonical DR1, was used as a positive control (+). The negative control (-) was a clone
with an empty plasmid. A signal was obtained with ISF1029. Its full-length sequence is presented
in the inset and the DR0/3 motif (RE1029) is indicated.

Fig.2. Gel mobility shift and supershift assays

HepG2 nuclear proteins (12.5 pg) were incubated in the binding buffer with 1 pg of dIdC before
adding the labeled RE1029 probe (lane 1). Evidence for the presence of PPARs and particularly
of PPARa subtype (lane 3) in the DNA-proteins complexes was obtained with panPPAR
antibodies (lane 2) and anti-PPARa antibodies (lane 3), used at a dilution of 1/40.

Fig.3. POTE genes expression in various human cell lines

Total RNA was extracted from cells and submitted to semiquantitative RT-PCR using specific
primers for POTE and GAPDH genes. The expected sizes of the PCR products for POTE and

GAPDH are 386 bp and 231 bp, respectively.

Fig. 4. Effect of PPAR and RXR agonists on POTE genes expression

Caco-2 cells were treated for 24 h with 500 uM fenofibrate alone or with 1 uM 9-cis retinoic
acid. RT-PCR analyses were carried out for POTE and GAPDH. The ratios between the
intensities of the POTE and GAPDH signals were determined. The bar graphs represent the mean
+ SD of 3 independent experiments. *, P<0.05; ** P<0.01 versus control; 9-cis-RA, 9-cis-

retinoic acid; FF, fenofibrate.
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