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Abstract

Abstract

The PPARs belong to the nuclear receptor superfamily, a kind of transcription
factors which most are ligand-inducible. PPARs are the most important regulators of
the metabolic homeostasis, and they have gained a lot of interest as drug targets for
cardiovascular disease, diabetes and so on.

Type 2 diabetes mellitus (T2DM) is a prevalent metabolic syndrome that is
characterized by insulin resistance, hyperglycemia and dyslipidemia. However, the safe
and useful medicines available in clinics are still rare. As a member of PPARs, PPARy
is a key factor for the glucose and lipid metabolism. Thiazolidinedione (TZD) drugs are
the full agonists of PPARY that elicit antidiabetic effects by targeting PPARy. But lots
of side effects have been reported at the same time, such as weight gain, fluid retention
and cardiovascular risk, which are associated with the transcriptional agonism potency.
It’s necessary for us to develop more effective and safer drugs for diabetes.

Based on sufficient study results, we report here that a natural product
chelerythrine is a unique ligand of PPARy with a potent PPARY binding activity but
much less classical receptor transcriptional agonism. Structural analysis reveals a
unique binding model of PPARy/chelerythrine complex. Unlike TZDs, chelerythrine
destabilizes helix 12 of PPARY, especially residue tyrosine 473, resulting in a loose
configuration of AF-2. The differences in structure lead to a selective cofactor profile
distinct from TZDs, as well as a differential target gene expression in adipogenesis in
db/db diabetic mice. In addition to the less transcriptional agonism, chelerythrine
exhibits more potency to block the phosphorylation at Ser273 of PPARy by CDKS5
compared to TZDs. What’s more, it also improves insulin sensitivity and hyperglycemia.
Our results establish the mechanism by which chelerythrine retains the benefits of
improving insulin sensitivity while reducing the adverse effects of TZDs. It also
indicates that the natural product chelerythrine is a promising pharmacological temple

by selectively targeting PPARy for further development in the clinical treatment of
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insulin resistance.

Key words: PPARY; Chelerythrine; Type 2 diabetes mellitus
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9 AR, E T IR R S BT S B R 4 7 AR R, PPARy
MRNA T L7328 y1. y2. y3 Al y4 DUFREAL, X DUFPASFEIR) mRNA £ 49w 05 W
TR PPARy & A i:  PPARyl A1 PPARy2MBL, 41[& 1.1 frri4, PPARyl
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(ERTENUAR A R A 2 HEA P AR e A I 2 IA T e . Bt i o P S 05. 260, 78
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1.2 PPARy B%5#

%2R ALEA ) ERA SRR, b 7T E BTN, I
AR EEA D AN, JEHH SR A-F #EATFRC. PPARy HIEEH 45 AN
RIBIIZZARGE AN, ] 1.2 fos, FZEB A ThRRAE A %, e
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DNA binding domain Ligand binding domain
N-terminal region (DBD) Hinge (LBD)
NH,+ A/B [ C | D | E/F - COOH

&l 1.2 PPARy —Zi45H
Fig. 1.2 PPARSs primary structures

121 &E&E4W (AB) Gt
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B8, AT R SR AF-1 4542 52 A MBI S 1515, 40 PPARy 1)
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