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Overexpression of the ped/pea-15 gene in mice impairs glu-
cose tolerance and leads to diabetes in conjunction with high fat
diet treatment. PED/PEA-15 is also overexpressed in type 2 dia-
betics as well as in euglycemic offspring from these subjects. The
cause(s) of this abnormality remains unclear. In the present
work we have cloned and localized the promoter region of the
human PED/PEA-15 gene within the first 230 bp of the 5'-flank-
ing region. A cis-acting regulatory element located between
—320 and —335 bps upstream the PED/PEA-15 gene transcrip-
tional start site (+1) is recognized by both the hepatocyte
nuclear factor 4a (HNF-4a) and the chicken ovalbumin
upstream promoter transcription factor II (COUP-TFII), two
members of the steroid/thyroid superfamily of transcription
factors, both of which are involved in the control of lipid and
glucose homeostasis. HNF-4« represses PED/PEA-15 expres-
sion in HeLa cells, whereas COUP-TFII activates its expression.
In hepatocytes, the activation of PED/PEA-15 gene transcrip-
tion is paralleled by the establishment of a partially dedifferen-
tiated phenotype accompanied by a reduction in mRNA levels
encoded by genes normally expressed during liver development.
Cotransfection of HeLa cells with a reporter construct contain-
ing the PED/PEA-15 response element and various combina-
tions of HNF-4a and COUP-TFII expression vectors indicated
that COUP-TFII antagonizes the repression of the PED/PEA-15
gene by HNF-4«. Thus, at least in part, transcription of the PED/
PEA-15 gene invivo is dependent upon the intracellular balance
of these positive and negative regulatory factors. Abnormalities
in HNF-4a and COUP-TFII balance might have important con-
sequences on glucose tolerance in humans.
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Phosphoprotein enriched in diabetes/phosphoprotein
enriched in astrocytes (PED/PEA-15)* is a cytosolic phospho-
protein widely expressed in different tissues and highly con-
served in mammals (1-4). It binds to and modulates the func-
tion of a number of signaling proteins and effectors. PED/
PEA-15 binds several pro- and anti-apoptotic proteins thereby
exerting a broad anti-apoptotic function (5-9). It also controls
mitogenic signaling by binding extracellular-regulated kinases
(ERKs) and anchoring ERKs to the cytoplasm (10). Indeed,
changes in PED/PEA-15 expression play an important role in
tumor development and sensitivity to anti-neoplastic agents
(11, 12). PED/PEA-15 binds to phospholipase D, enhancing its
stability and increasing intracellular diacylglycerol levels (13,
14). This effect, in turn, activates classical protein kinase C iso-
forms and generates resistance to insulin action on glucose
metabolism in peripheral tissues. Protein kinase C dysregula-
tion by PED/PEA-15 also impairs glucose-stimulated insulin
secretion in B cells in mice (14, 15).

PED/PEA-15 gene maps on human chromosome 1q21-22
(4) and is overexpressed in type 2 diabetics as well as in the
euglycemic offspring from these individuals. Interestingly, in
these same subjects, PED/PEA-15 levels correlate with insulin
resistance (4, 16). PED/PEA-15 cellular levels are regulated by
ubiquitinylation and proteasomal degradation (17). However,
run-on experiments in cultured cells from type 2 diabetic sub-
jects demonstrated that, at least in part, the overexpression
observed in these subjects is caused by transcriptional abnor-
malities (4). The molecular details responsible for these abnor-
malities and the mechanisms responsible for PED/PEA-15 gene
regulation are still unclear.

Hepatocyte nuclear factor-4a (HNF-4«) and the chicken
ovalbumin upstream promoter transcription factor II (COUP-
TFII) are two members of the steroid/thyroid superfamily of
transcription factors involved in the control of glucose homeo-
stasis (18 —20). Studies in mice in which the early lethal pheno-
type is circumvented have revealed that HNF-4« is essential for

3 The abbreviations used are: PED/PEA-15, phosphoprotein enriched in dia-
betes/phosphoprotein enriched in astrocytes; HNF-4a, hepatocyte
nuclear factor 4«; COUP-TFII, chicken ovalbumin upstream promoter tran-
scription factor II; RT, reverse transcription; HRE, HNF-4«a response ele-
ment; shRNA, short hairpin RNA; PIPES, piperazine-N,N’-bis(2-ethanesulfo-
nic acid); ChIP, chromatin immunoprecipitation; RE, response element.
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