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Elucidation of epigenetic control and NASH pathogenesis by nitrosative stress.
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The pathogenesis of non-alcoholic steatohepatitis (NASH% involves the
involvement of oxidative stress. In this study, we analyzed the epigenetic regulation by
peroxynitrite (ONOO-) increased in hepatitis and examined its association with hepatitis. As a
result, ONOO- promoted DNA methylation by affecting the expression of DNA-modifying enzymes.
Consequently, the expression of glycosyltransferase was suppressed, leading to alterations in the
glycan structure of the HGF receptor and a decrease in HGF signaling. Since the decrease in HGF
signaling is implicated in the pathogenesis of NASH, such as insulin resistance and fatty liver
development, reactive nitrogen species were suggested to exacerbate NASH through epigenetic

regulation.



NASH

NASH NO
ONOO- NASH
(HGF)
HGF c-Met
c-Met N HGF
N HGF
ONOO- al,6
8 FUT8 FUT8
c-Met FUT8
HGF FUT8
ONOO- DNA HDAC
ONQO~ FUT8 HGF
ONOO-
DNA
NASH
HepG2 ONOO- SIN1 Dijindo
HGF c-Met
SIN1 HepG2 HGF
c-Met
FUT8
HepG2  SIN1 FUT8 HPLC
2- 2 FUT8
mRNA TagMan
PCR
HepG2 c-Met

AAL



FUT8DNA DNMT1

HepG2  DNA HepG2  SIN1
DNMT1
HepG2 RNA CDNA DNA Array plate PCR
RNA
SOD1 RNA EpiQuik m6A RNA Methylation
Quantification Kit RNA
HGF c-Met
SIN1 HepG2
o HGF
= 15 K1 cMet ®V gk c-Met
19)
—_
8
QS 038 c-Met SIN1
S~ -
2 06 1 ONOO
= HGF
$ 04 HGF
2 o i
a
8 o
s 50 100 200 pM SIN1
-HGF
+HGF ONOO- c-Met
FUT8
2 FUT8 mRNA
12 1
900 - 1.2
‘-;_:7800 = 1 1.0 4
g 700 £
%600 g os 2 o8
£ a £
£°0 7 2 o6 £ 06
£ 400 - 2 P
5300 1 0.4 04
% 200 -
éloo | 02 02 A
T oo 0 00 4
control DMNQ  SIN1 OuM  50uM 100uM SIN1 OuM 50uM 100uM SIN1
c-Met
HepG2  SIN1 HPLC FUT8
FUT8 TagMan
PCR FUT8mMRNA
SIN1 2 FUT8
FUT8
mRNA mRNA ONOO~
FUT8
FUT8 DMNQ

FUT8 ONOO"



ONOO~ FUT8 c-Met
c-Met ONOO~
HepG2 c-Met SDS
AAL
3 c-Met 4  HepG2 AAL
1.2
1 200 —-
T 08 1907
= ]
% 0.6 100 4 ‘
S~ \
~§ b4 s0
8 ] “.
- 02 i \
L e T ','*“""TTT“*?
O 10 10 10’ 10° 10
0 100 pM SIN1
control SIN1 AAL
SIN1 c-Met
3 c-Met 11 N
c-Met «a SEMA
SEMA
NO SEMA
ONQO- FUT8 c-Met
HepG2 AAL
4 ONOO~
HGF
DNMT1 FUT8DNA
5 FUT8DNA 6 DNMT1
Methylated Non-Methylated SINL(uM)
Cont. 100 200
—hoFos> ———
DNMT1 - - - -
Control  SIN1 Control  SIN1
ONQO~ FUT8 FUTBDNA
5 DNA DNMT1  SIN1
6 ONOO~ DNA
DNA FUT8
HepG2 RNA CDNA Tagman Array plate PCR



1 DNA 7 HDAC9  mRNA
SIN1 100 zM 200 yM -
CHD4 1. 10 1.27 35
DNMT 34 0.95 0.72
HDAC2 0.87 1. 77 3
HDAC3 1.26 111 25
HDAC4 1.34 3.20 2
HDACS 1.13 1. 69 g 2
HDACH 1. 16 0.72 8 i
HDAC9 4.12 5.42 S
MBD2 111 0. 59 1
MECP2 1. 06 2.27 . I
RBBPT 0.76 2.21 '
SAP30 0. 09 0. 64 "
SIN3A 0.92 1.17 omM 50uM 100uM NOC18
DNMT
DNMT
HDAC ONOO~ HDAC9
HDAC9
NAFLD
ONOO~ HDAC9
HDAC9  mRNA PCR
SIN1 7
RNA
ONOO~ HDAC DNA
8 RNA
026 DNA
] *p<0.05 RNA
* RNA
] Sop1
g 0.15 4 RNA N6-
& (m6A)
S 0.1
FUT8
0.05 4
0 SOD1 RNA RNA
WT12w KO12w m6A
m6A RNA
DNA
RNA
NO
ONOO~ DNA HDAC
HGF

DNA  RNA



Effects of peroxynitrite on the fucosylation and phosphorylation of c-Met in HepG2 cells
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