NRF2 activator attenuates the progression of nonalcoholic steato-hepatitis
(NASH) in diet-induced NASH mice
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Background
Nonalcoholic steatohepatitis (NASH) is a complex disease characterized by liver
steatosis with inflammation (hepatitis) and fibrosis and can progress into
cirrhosis or liver cancer. Lipid accumulation, oxidative stress and inflammation
are important pathophysiological mechanisms in NASH. NRF2 activators could
suppress these pathways and could be NASH therapeutic agents. There are
some potent NRF2 activators, such as oltipraz, sulforaphane and bardoxolone
methyl that are electrophilic compounds binding to cysteine residues of KEAP1,
an endogenous inhibitory protein of NRF2. To identify NRF2 activator without
off-target effect, we are trying to discover non-electrophilic KEAP1-NRF2
interaction inhibitor.
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In vitro 2 : The effects of compounds on antioxidant response element (ARE)-mediated
transcriptional activity was evaluated using HEK293T cells stably transfected with nano-luc
ARE reporter plasmid. The cells were incubated with compounds for 6 h.

Compound X prevented the progression of NASH in CDAHFD-induced NASH mice

In vivo :

Two types of NRF2 activators

Results
In vitro profile:
Compound X inhibits KEAP1-NRF2 interaction
Compound X increased ARE- reporter activity
Docking model of compound X with the KEAP1 Kelch domain (2FLU*)
1. We discovered potent protein
protein interaction inhibitor
(Compond X)
2. Analogues of Compound X
binding to Kelch domain was
confirmed by X-ray cocrystal
structure with KEAP1-Kelch
domain.
3. Compound X binding to Kelch
domain is assumed.

Compound X

KEAP1 Kelch domain

 Electrophilic Nrf2 activators
(Irreversible binder type) bind
Cys151 on BTB domain of Keap1.
 BTB and IVR domain is not shown
on this image.

Compound X increased PD marker, Nqo1 mRNA and suppressed oxidative stress
marker, TBARS in the liver in CDAHFD-induced NASH mice

Conclusion

*2FLU = code No. of Crystal Structure of the Kelch-Neh2 Complex (Protein Data Bank)

We discovered a potent KEAP1-NRF2 interaction inhibitor, compound X that strongly activated NRF2 in vivo, and
prevented NASH progression in diet-induced mouse NASH model. Compound X is expected as a NASH treatment.

Methods

Potential mechanism of NRF2 activator as anti-NASH drug

In vitro 1 : The inhibitory activity of NRF2-KEAP1 binding of the compounds
was evaluated using Time-Resolved Fluorescence Resonance Energy Transfer
(TR-FRET) technology.

N=8, mean+SD, ‡p<0.025vs vehicle by Shirley Williams’ test

Contact information
https://www.scohia.com/eng/sys/contact_research_or_pipeline/

N=8, mean+SD, ‡p<0.025vs vehicle by Shirley Williams’ test, † P<0.025 by Williams’ test, § P<0.05, §§ P<0.01 vs vehicle by Steel test

