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Genetics Influences the development
and progression of NASH

NORMAL \ / Genetic Modifiers of Fatty Acid Flux & Triglyceride Levels
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PNPLAS3 Is associated with steatohepatitis

Model Group by Study name Popul Outcome Statistics for each study Odds ratio and 95% ClI
o Odds Lower Upper
ratio  limit limit p-Value
0-20 ValentiLetal, 2010 HB  NASH 88.504 10.397 404.639 0.00000
Fixed 0-20 88.594 19.397 404.639 0.00000
Random 0-20 88.594 19.397 404.639 0.00000
41-80 Hotta K et al. 2010 HB  NASH 3.000 1381 6515 0.00549 -
41-80 Rotman Y etal, 2010 HB  NASH 0885 0505 1.920 0.96449 B
41-80 Sookolan S etal, 2009 HB  NASH 3438 1099 10.754 0.03385 —
41-80 Speliotes E etal, 2010 HB  NASH 3260 2760  3.850 0.00000 7]
41-80 Valenti Letal, 2010-b HB  NASH 2775 1598  4.817 0.00029 =B
Fixed 41-60 3024 2601 3515 0.00000 4
Random 41-80 2488 1611 3843 0.00004 L3
Fixed Overall 3125 2690 3.630 0.00000 ]
Random Owveral 3261 2147 4.953 0.00000 £ 3
001 01 1 10 100

CC (Neullleu) GG (Met/Met)

SookoianandPirola Hepatology 2011 Jun;53(6):1883.



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

hepatic fat accumulation
Linearrelationshipbetweenliver steatosis anfibrosis
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Dongiovanni, Mancina, Stender J Int Med 2017



HSD17B13A Novel Genomidsriven Drug Target
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A Protein-Truncating HSD17B13 Variant . = PNPLAS
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and Protection from Chronic Liver Disease @ =< * <
g 0 smvmso - B o0
N.S. Abul-Husn, X. Cheng, A.H. Li, Y. Xin, C. Schurmann, P. Stevis, Y. Liu, n n GOTL SAMMS0
J. Kozlitina, S. Stender, G.C. Wood, A.N. Stepanchick, M.D. Still, S. McCarthy, ERUN1 SERPINAL " SRPINAL -
C. O'Dushlaine, J.S. Packer, S. Balasubramanian, N. Gosalia, D. Esopi, S.Y. Kim, 20 : 207 : ’
S. Mukherjee, A.E. Lopez, E.D. Fuller, J. Penn, X. Chu, J.Z. Luo, U.L. Mirshahi, H831_7813 : . ™62 HD17B13  SLC39A12
D.). Carey, C.D. Still, M.D. Feldman, A. Small, S.M. Damrauer, D.J. Rader, 10 7 cal . 107 . :_:..
B. Zambrowicz, W. Olson, A.J. Murphy, |.B. Borecki, A.R. Shuldiner, J.G. Reid, 0 0
J.D. Overton, G.D. Yancopoulos, H.H. Hobbs, J.C. Cohen, O. Gottesman, 1 23 5 7 8 11 14 18 1 23 5§ 7 9 11 14 18
T.M. Teslovich, A. Baras, T. Mirshahi, J. Gromada, and F.E. Dewey Chromosome Chromosome

A HSD17B1872613567:TA is a common splice variant (AF ~26%).

A The rs72613567:TA variant is associated with:
A Decreased Liver Transaminases
A Reduced risk of alcoholic and rafcoholic liver disease and cirrhosis.
A Protection from NASH in individuals with fatty liver.

N. S. AbuHusnet al. NEJM2018;378(12)



Silencing PNPLAS3 reduces lipid accumulatio
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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 1148M in DIAMOND Model

C57Bl/6d and 12951/SvimJ
Cross mice

/

Injection AAV Injectioﬁ AAV Injection AAV Human
empty vector Human PNPLA3"t PNPLA3148M
Chow  Western Chow Western Chow Western
\ diet diet diet diet diet diet |
|

8 weeks on diet

Endpoints measured:
A Weight, Insulin resistance, markers of liver injury
A Gross appearance of liver

A Histology: H&E, Sirius red
A Assessment of pathways known to be relevant in human NASH:
A Lipid metabolism (FAS, ACC); Oxidative stress (nrf2); ER stress (eif2a, CHOP,

GRP78); Apoptosis (C3, PARP cleavage); InflammatioNEkB{ 38
MAPkinaseERK); Fibrosis (Collagen 1 and IIl, MMP13)




Confirmation of livespecific PNPLA3
expression

Liverspecific human PNPLA3 expression
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1148M mutant PNPLA3 induced hepatomegaly but
did not worsen insulin resistance
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Mutant PNPLAS3 increasestkatohepatitcactivity

WDSW
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Mutant PNPLA3 accelerated fibrosis
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Defining the impact of mutant
PNPLA3 on metabolome and
transcriptome in high fatefined
sugar diet (AAYUcvsmt PNPLAS3)



1148M PNPLAS3 induces multiple metabolomics changes under
Western diet conditions (vs AAY)

triglycerides
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