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Abstract

Abstract

The PPARs are members of the nuclear receptor superfamily of ligand-inducible
transcription factors. There are three PPAR subtypes: PPARa, PPARS and PPARy.
PPARs can regulate the expression of networks of genes and maintenance of
metabolic homeostasis, and they are hot drug targets for cardiovascular disease,
diabetes and so on. However, there are rare safe and useful medicines available in
clinics.

Based on sufficient study results, we report here that iloprost was a novel
PPARo/PPARS agonist and RU-486 was a novel PPARy agonist. As we know,
iloprost is a homolog of Prostacyclin, a ‘Nobel star compound’, which has been
widely used in clinics. However, we knew little about the mechanisms in
cardiovascular disease treatment. RU-486, which is associated with moral concerns,
has been universally used for abortion, but no one knows that the target gene of
RU-486 and its pathway in reducing the blood glucose level. In order to uncover
these undiscovered mechanisms, we constructed the crystals of PPARa/iloprost,
PPARGS/iloprost and PPARy/RU-486 protein complexes. By analyzing the crystal
data, we revealed that the unique binding models of PPARa/6 with iloprost and
PPARy with RU-486 at the molecular level. And we concluded how the changes in
atom space location of ligand binding pockets of PPARs modulate the functions of
iloprost and RU-486 as agonists of PPARa/6 and PPARY, respectively. At the same
time, we compared the amino acid sequences among PPARs, and revealed that the
differences in specific residues could result in the differential ligand selections,
which underpinned their evolutionary significance. We also studied the downstream
target genes of PPARs and demonstrated their novel signaling routes for these two
drugs, which shed light on the relationship between structure and function of
iloprost and RU-486.

Our findings together indicated that iloprost and RU-486 could be used as new



Abstract

models for drug design, and that their derivatives may be potential compounds
targeting PPARa, PPARS and PPARy in the treatment of cardiovascular disease,

insulin resistance and so forth.
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