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Genetics influences the development 
and progression of NASH

Biochimicaet BiophysicaActa1812 (2011) 
1557ς1566



PNPLA3 is associated with steatohepatitis

Sookoianand Pirola, Hepatology 2011 Jun;53(6):1883-94. 



The impact of genetic risk variants on liver damage is proportional to that on 
hepatic fat accumulation

Standardized coefficients are adjusted for age, 

sex, BMI, enrolment criteria or ethnicity
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ÅHSD17B13rs72613567:TA is a common splice variant (AF ~26%).

ÅThe rs72613567:TA variant is associated with:

ÅDecreased Liver Transaminases

ÅReduced risk of alcoholic and non-alcoholic liver disease and cirrhosis.

ÅProtection from NASH in individuals with fatty liver.

N. S. Abul-Husn et al. NEJM 2018;378(12)

HSD17B13: A Novel Genomics-Driven Drug Target
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Silencing PNPLA3 reduces lipid accumulation

Linden et al, Mol Metab. 2019 Apr; 22: 49ς61.

https://www-ncbi-nlm-nih-gov.proxy.library.vcu.edu/pmc/articles/PMC6437635/


So how does PNPLA3 cause 
steatohepatitis?



Study design for overexpression of PNPLA3 wildtype (WT) 
or PNPLA3 I148M in DIAMOND Model 
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Endpoints measured:
ÅWeight, Insulin resistance, markers of liver injury
Å Gross appearance of liver
Å Histology: H&E, Sirius red
Å Assessment of pathways known to be relevant in human NASH:
Å Lipid metabolism (FAS, ACC); Oxidative stress (nrf2); ER stress (eif2a, CHOP, 

GRP78); Apoptosis (C3, PARP cleavage); Inflammation (JNK, NFkB, p38 
MAPkinase, ERK); Fibrosis (Collagen 1 and III, MMP13)



Confirmation of liver-specific PNPLA3 
expression
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I148M mutant PNPLA3 induced hepatomegaly but 
did not worsen insulin resistance
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Mutant PNPLA3 increased steatohepatitcactivity
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Mutant PNPLA3 accelerated fibrosis
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Defining the impact of mutant 
PNPLA3 on metabolome and 
transcriptome in high fat-refined 
sugar diet (AAV-lucvs mt PNPLA3)



I148M PNPLA3 induces multiple metabolomics changes under 
Western diet conditions (vs AAV-luc)
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Å Depletion of FFA
Å Increased oxidized FFA
Å Increased AMP
Å Increased acylcarnitines
Å Decreased glutathione
Å Increased ceramides
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Metabolic class

Oxidized FA

Arachidonic acid-derived 

oxidized FA
4.98E-02 0.638

Glycerolipids

Diacylglycerols 1.29E-02 0.864

Saturated Diacylglycerols 1.10E-02 0.919

Ratio

PUFA/SFA 1.93E-02 -0.377

SM/PC 6.57E-03 -0.389

Cer/SM 2.16E-02 0.459

TG/DG 1.26E-02 -0.391

PNPLA3 I148M vs. AAV-LUC on WDSW


