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Obesity is associated with various severe diseases including diabetes, hypertension, and cancer. Lipid 

droplet is a cellular organelle that plays an important role in storage of energy. Formation of lipid droplets is 
strictly regulated in adipocytes. There is a strong requirement to develop an efficient inhibitor for reducing lipid 
droplets with a divergent target/pathway. Ser/Thr protein phosphatase PPM1D is involved in cellular metabolic 
processes and is a promising target for anti-obesity treatment. We have previously developed a potent and 
specific PPM1D inhibitor, SL-176. In this study, we demonstrated that significant reduction of adipocyte 
differentiation and lipid droplet formation by SL-176. We revealed that SL-176 significantly suppressed lipid 
droplet formation both in amount and in size by repressing PPARγ and C/EBPα expression at nontoxic 
conditions. SL-176 has a completely different and unique molecular structure as an anti-obesity compound. 
This provides insights into SL-176 as a lead compound for novel anti-obesity drugs. 
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２．脂肪細胞における PPM1D の機能解明 
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図 １．PPM1D  
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 Obesity is associated with various severe diseases including diabetes, hypertension, and cancer. Lipid 
droplet is a cellular organelle that plays an important role in storage of energy. Formation of lipid droplets 
is strictly regulated in adipocytes. There is a strong requirement to develop an efficient inhibitor for reducing 
lipid droplets with a divergent target/pathway. Ser/Thr protein phosphatase PPM1D is involved in cellular 
metabolic processes and is a promising target for anti-obesity treatment. We have previously developed a 
potent and specific PPM1D inhibitor, SL-176. In this study, we demonstrated that significant reduction of 
adipocyte differentiation and lipid droplet formation by SL-176. We revealed that SL-176 significantly 
suppressed lipid droplet formation both in amount and in size by repressing PPARγ  and C/EBPα  expression 
at nontoxic conditions. SL-176 has a completely different and unique molecular structure as an anti-obesity 
compound. This provides insights into SL-176 as a lead compound for novel anti-obesity drugs.
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３．細胞分化・脂肪滴を可視化する蛍光プローブの開発 
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４．今後の展望 
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図 ２．PPM1D 阻害剤 SL-176 

図 ３．SL-176 存在下、非存在下で脂肪細胞へと

分化させ、脂肪滴を Oilred O により染色（A）お

よび mRNA 発現量（B）を定量した。 

図 ４．TAP-2CY4E1 




