> Metabolically induced NASH in obese
LDLr-/-.Leiden mice share common
molecular responses with NASH patients
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Introduction

Mouse models of NAFLD are the cornerstone for
mechanistic studies of disease pathogenesis and
frequently used for the screening of pharmacological
interventions. However, not all models represent
human pathology and etiology to a similar extent.
One way to define predictability of these mouse
models is to compare their molecular response

involved in disease development with those present
in NASH.

Methods
We analyzed the time-resolved molecular responses

in two different diet-induced mouse models of
NAFLD/NASH/fibrosis (High Fat Diet (HFD)-fed LDLr-/-
.Leiden mice and High Fat and Cholesterol (HFC)-fed
ApoE3Leiden*CETP mice). Human gene expression
dataset was used as published by Ahrens M, 2013
and originates from Gene Expression Omnibus
(GSE48452). Differentially expressed genes as
compared to their study-controls were used as input
for comparison between mice and men. Analysis was
performed on single gene and pathway level using
bioinformatics tools.
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HO 12(70) 1 o o o0 0o o 0 0 0 0 O HO
NAFLD 65 (51 ) 7 6 4 4 2 0 2 0 0 15 NAFLD
NASH 177 (123) 9 5 2 4 1 0 3 0 0 24 NASH
HF12 149(126) 0 1 3 3 13 3 13 7 0 0 b5 HF12
HF18 39 (28 ) o 1 2 4 24 2 2 0 12 11 HF18
STZ12 55 (39) 1 1 3 3 3 1 1 0 6 STZ12
STZ18 71(57) o 1 2 2 2 0 12 8 STZ18
MCD4 /03(573) 0 4 10 21 11 1 3 4 MCD4
1098 ( 909
MCDS8 ) 0 4 18 35 572 0 4 3 MCDS8
Pten 91(75) 1 3 3 7 8 9 0 1 Pten
HF30 236 (206) 0 1 6 29 62 91 10 9 HF30
WTD 1256(108) 0 1 3 15 44 44 11 31 WTD

Table 1. the dataset GSE48452 was used recently (Teufel et al, 2016)
and demonstrate very little overlap of genes in human NASH as
compared to mouse models.

Conclusions:

* Analysis of individual genes demonstrate that a
large part of the human regulated genes are
represented in two diet-induced mouse models.

 Enrichment analysis of biological processes
demonstrate overlap between mouse and men
in processes related to LXR-activation,
inflammation and hepatic stellate cell
activation.

66% of the canonical pathways in human are
represented in the mouse models. Among them
lipid metabolism, inflammation and hepatic
fibrosis.
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Results:

NASH patients and mouse models for NASH.

Overlap of pre-selected individual genes (as documented by Teufel et al.) in human
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These data demonstrate that 71 genes with distinct expression pattern (green is

nificant overlap

expressed genes in both human NASH and mouse models

Comparison of top-18 significant pathways after enrichment analysis of differently
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These data demonstrate overlap between human and mouse models in the biological
processes LXR-activation, inflammation and hepatic stellate cell activation.

significance in mouse

The 29 significantly differentially expressed
canonical pathways for human NASH and their

Significant in Mouse = Red: 66%
of Significant Human Pathways
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66% of the human pathways also show significant differential
expression in the mouse models (ApoE3Leiden*CETP and LDLr-/-

.Leiden). Among them are the most important NASH related
biological processes: lipid metabolism, inflammation and hepatic

stellate cell activation (see figure on the right).




