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Updated research progress of selective PPARy modulators
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Abstract: Thiazolidinediones (TZDs) are currently the only recognized insulin sensitizers available for the
clinical treatment of type 2 diabetes. Although their advantages are recognized, the profiles of numerous adverse
effects hinder the continued use of these drugs. Peroxisome proliferator-activated receptor y (PPARy) is known as a
receptor for TZDs, and its underlying mechanisms of pharmacological actions and adverse effects have been deeply
explored. To maximally preserve the PPARy-mediated insulin sensitizing effects and reduce the occurrence of
related adverse effects, the concept of "selective PPARy modulators (SPPARMS)" has been proposed and developed,
guiding the development of new drugs. In this review, we summarize the recent research progress in the definition
of SPPARMSs, the candidate classification and the molecular underpinnings, as well as present the discovery of the
YR series compounds as an example, and discuss the potential application prospects of SPPARMs.
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Figure 1  The dose response relationship of treat effect and side
effect of selective PPARy modulators (SPPARMs)!®4., Compared to
full agonist, the linear regression of treat effect and side effect of
SPPARMSs were separated
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Table 1
diabetes mellitus; NAFLD: Nonalcoholic fatty liver disease

Classification of peroxisome proliferator-activated receptor y (PPARy) modulators. TZD: Thiazolidinediones; T2DM: Type 2

Phase of research

Class Compound Structure Description
P & development P
Partial agonists INT131 and ol 00 Phase 11 Insulin sensitizer (phase II), reported few
analogues /©/ TNH side effects; multiple sclerosis (phase II)
Cl
CI/©\CI
Y°
7
GW1929 D Preclinical Insulin sensitizer, reported few side effects;
N TNO\@&OH hyperlipoproteinaemia
NH O
MBX-102 cl Phase II/11T Diabetes; gout (phase II)
(arhalofenate) @
] o
FFiK@LO/\go\AHJ\
PPARy SR1664 o Preclinical PPARy non-agonists/antagonists, without
phosphorylation (ML-24) /@AH/L&@\& weight-gain and osteoporosis; Alzheimer's
inhibitors N N disease
O COH
GQ-16 Br o Preclinical Without weight-gain, with hypolipidemic
MN activities
=
/O o b
MRL-24 O Candidates Weak agonist, inhibits PPARy
F4CO. O { Oicom phosphorylation
N
0)\©\OCH3
Amorfrutin 1 CHy CHy oH o Candidates Amorpha extract, with antidiabetic,

He

s
HyCO

TZDs derivatives MSDC-0160 o o o
HN X
AL
MSDC-0602,
MSDC-0602K

o
e g el
HsCO o 5=
it o

anti-inflammation and anticancer properties

TZD analogue, targeted on mitochondria;
Alzheimer's disease (phase 2); movement
disorders; polycystic kidney (preclinical)
Targeted on mitochondria; T2DM (phase 2);
NAFLD (phase 2)

Phase II/preclinical

Phase II
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IR NEYSIVN

PPARYy I8 28 J5 A2 1 ¥ T BN R AL « LR AL A2
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W R N2 —, W AR CDK5. 4
24 J5 3% AL 2 B BE (mitogen-activated protein kinase,
MAPK) %, X} PPARy [ Ser273 {7 55 (1) fif 2 At v] B
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Figure 2 PPARy activation and targeted gene transcription regulation in adipose tissuel®. FGF: Fibroblast growth factor; TNF-a: Tumor

necrosis factor-a

i PPARy BIE P . AF H T Ser273 £z £ 1¥] PPARy
Tk T2 A 410 1) 1) 0F I iy 2 s %) 265 IR 95 5 BB 0 B R B
EAT LLiF5 54 T adiponectin 25 8 3 fi 1 2% 0B (1 3
[R12224, Bk Ser273 fir s Ab, A I 1 Ser112 ) fif B2 1kt
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Figure 3  Post-translational modification of PPARy and related
effects on activity”!. AF1: N-terminal transactivation domain;
DBD: DNA binding domain; LBD: Ligand binding domain; NH,:
N-terminal; COOH: C-terminal; MAPK: Mitogen-activated protein
kinase; CDK5: Cell cycle dependent kinase 5; SUMO: Small ubig-
uitin-like modification; AC: Acetylation; P: Phosphorylation
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Figure 4 YR4-42 is a novel SPPARMP . A: According to quantitative structure activity relationship of rosiglitazone and pioglitazone,

YR4-42 was designed and synthesized by linking the aromatic carboxylic acid structure (head) and tetrahydroisoquinoline core structure

(tail); B: Determined by PPARy transactivation assay, the concentration activity curve of YR4-42 significantly shifts right and separates from

the rosiglitazone's; C: The treat effect is expressed by the level of glucose uptake in adipocytes while the side effect is expressed by the

degree of lipid accumulation in adipocytes. The efficacy of side effect induced by YR4-42 is much less than the efficacy of the treat effect
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