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Therapeutic Targets identified by human genetics
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What is the role of PNPLA3 in MASH? 



PNPLA3 gene associates with increased liver fat content

Romeo  S et al,  Nature Genetics  2009
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PNPLA3 rs738409 Frequency in the General Population
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The spectrum of NAFLD
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Is PNPLA3 upregulated in MASH?

YES! 



PNPLA3 is upregulated by SREBP1C and CHREBP

Dubuquoy et al J Hep 2011

PNPLA3

rs738409

PNPLA3



PNPLA3 mRNA expression increases 
with hepatic steatosis grades

rs738409

Unpublished data

P<0.001



PNPLA3 is highly expressed in 2 liver cell 
types

Hepatocyte Hepatic Stellate Cells



Triglyceride

Glycerol fatty acids

PNPLA3 has a triglyceride hydrolase activity
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Huang Y et al JBC 2010;     Pirazzi, J Hep 2012, Pingitore et al Bioch Bioph Acta 2014 
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siPNPLA2/CGI58 abolish the beneficial 
siPNPLA3 effect in 3D HEPG2/LX2

Unpublished



PNPLA3 is highly expressed in 2 liver cell 
types

Hepatocyte Hepatic Stellate Cells



Liver fibrosis is mediated by Hepatic Stellate Cells (HSC)

Hepatocyte 
damage

HSC activation (alpha sma)

ECM production (Collagen) 

ECM Remodeling (MMPs, TIMPs)

ECM: extra cellular matrix
MMP: metallo-protease
TIMP: tissue inhibitors of MMP

Fibrosis 



Role of PNPLA3 in Hepatic Stellate Cells



PNPLA3 Knock In mouse I148M

Linden Mol Met 2019



- NASH-inducing* diet 26 weeks

- Pnpla3 inhibition with ASO

- Effect on liver Steatosis, Inflammation and Fibrosis

Study design

* 40% fat (18% transfat), 40% Carbs (20% fructose), 2% cholesterol
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Linden 
Mol Met 2019

Effect of ASO-PNPLA3 on liver histology 



Overall effect on MASLD component
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Clinical trials on PNPLA3 downregulation

Linden and Romeo J Hep 2023



Targeting I148M Hetero- or M148M homozygotes?



Risk conferred by PNPLA3 variant on MASLD related cirrhosis in Swedes 

Holmer et al Liver Int 2023



Risk conferred by PNPLA3 variant on liver related events in Japan

P<0.05

612

668

270

Tanaka et al Liver Intern 2023



Targeting I148M Hetero- or M148M homozygotes?



Summary

- PNPLA3 148M reduces lipid droplet remodelling in hepatocyte and 
hepatic stellate cells

- Downregulating  PNPLA3 M148M protein is efficacious in treating 
MASLD in mice 
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