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New regulation mechanism of Nrf2 (SKN-1) and Effects of these factors on
lifespan elongation.
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Nrf2 is a main regulator of cellular redox homeostasis and is regulated by
Keapl. In this study, we proved that WDR23 as well as Keapl regulated Nrf2 in mammalian cell. BPA
and CGA induced Nrf  in mammalian cell and SKN-1 in C.elegans. CGA but not BPA increased the
lifespan of C. elegans. BPA induced Nrf2 by Keapl inactivation and CGA induced Nrf2 by decrease of
DDB-1, a factor of WDR23 system. Although both BPA and CGA induced SKN-1 which contributes to
elongation of lifespan, differences in elongation of lifespan by both compounds may be due to
difference in the mechanism behind the induction of SKN-1.

A Nrf2 (SKN-1)



Nrf2

NQO-1

Nrf2 Keapl

Nrf2 Siah2

Nrf2

Siah2  SKN-1(Nrf2 )

Keapl WDR23  SKN-1
Siah2 WDR23
Nrf2 Nrf2
Nrf2
(1)WDR23 Nrf2 (ONrf2
©) Nrf2
Nrf2
Nrf2
Hep3B, Hela Western blotting,

Nrf2,WDR23, SKN-1

(1) WDR23 Nrf2
Nuclear factor erythroid 2 (NFE2)-related factor 2 (Nrf2)
Kelch- like- ECH- associated protein 1(Keapl)

Kaepl WDR23  SKN-1(Nrf2
) Hep3B WDR23
Western blotting ( ) WDR23  isoform 1
Keapl
Nrf2 Keapl WDR23
Nrf2 ( )

A B

. Hep3Bifi i
i ik
S WDR23 e
T 2
;. 15 FLAG l
g 1 B-actin [ = ]

2 Mock  wpR23 WDR23

\’.-‘:z = = _ == Isol O.E. Is02 O.E.
p-;u‘tin S " S—— — -] iﬁﬂj%ﬁ

Control Mock Iso10.E. Is02 O.E.
Keapl K.D.

1 NTEMEWDR23 & Z D@FIFKIBHANMR2O KIS IC KT THEE
A) Keapl / v 7 X7 (KD)IZ$|F % WDR23isoform1,2 DNrf2 IR &
ICRITTRZE  B)Flag-WDR23 D@ F| FIB DOHEFR & NTEEWDR23 D% H



) Nrf2

BPA CGA
Nrf2 SKN-1
CGA BPA
Nrf2 BPA IP;

Ca2+

NO Keapl Nrf2

« )
Keapl
Bisphenol A (BPA)
Q\' CH;
«° ‘\ep H0—4!>—+—4!»—0H
) CH;
O /
56 . /
\ NO Ca?t //

N / * /

REL — :". —
o VIP3R =

Ca?* Ca%* /J\H’a% '
2 BPAIC K BANM2ETELD X Hh =X L
CGA Keapl WDR23
DDB-1 WDR23
Nrf2 CGA  DDB-1
« )

HO.
A o HO 2
HO OH
O
HO OH

Chlorogenic acid(CGA)

3CGAIC L BNf2 BELA HZX L

Nrf2

SKN-1

BPA

NOS

CGA



®) SKN-1(Nrf2 )

BPA, CGA Nrf2 SKN-1
BPA  CGA  SKN-1 CGA
BPA « D
100
s -O=-WT
A Bisphenol A(BPA) B 80 |
X e e} g —e—skn-1 mutant
HO/NH\\@ Q?LON E c skn-1 mutan
HO OH i
Chlorogenic acid(CGA) § 40
/ e

* %k

1 5 9 13 17 21 25 29 33
3.0 |
25 |
0 H

w
«n

(@]
Percent Alive(%) -
Y o [+ o
') =] o o

days

=>~=control

~—50uM BPA

N
o

~8-50puM CGA

SKN-1/B-actin protein
[N
o u

o
w

SKN-1 20
B-actin [ — = - ———] o
control BPA CGA
- 1 5 9 13 17 21 25 29 33
K4 SKN-1DREIBELRBOEDICONT days

AFRHRIZH 1F BBPA, CGA IZ & ASKN-135E  B)SKN-1ZEEKIRRDFRICDOWNT
C)BPA,CGAIR 5 DIFHRD FAFIZDWNT

BPA  CGA
BPA CGA
SKN-1 SKN-1 GCS-1(
) BPA  CGA
BPA  Aktl/2 SKN-1
CGA  WDR23 SKN-1
TOR SKN-1 CGA  SKN-1
daf-2 1GF
Bisphenol A (BPA) Chlorogenic acid(CGA)
CHs
Ho—{'l}—+—{"}—0H e o o ©
OF0 e ok
lﬁﬂ%@ l PEE?

| mhBERE | RREEm

8

5 $RARICHITEBPAECGADSKN-1ICRIFTHED X HZX L



5 5 0 3

Oguro, A., Imaoka, S. 9

Thioredoxin-related transmembrane protein 2 (TMX2) regulates the Ran protein gradient and 2019

importin-B -dependent nuclear cargo transport.

Scientific Reports. 15296
DOl

10.1038/s41598-019-51773-x

Oguro, A., Inoue, T., Kudoh, S. N., Imaoka, S. 6

14, 15-epoxyeicosatrienoic acid produced by cytochrome P450s enhances neurite outgrowth of PC12 2018

and rat hippocampal neuronal cells.

Pharmacol. Res. Perspect. 00428
DOl

10.1002/prp2.428

Nakamura, M., Yamanaka, H., Oguro, A., and Imaoka, S. 33

Bisphenol A induces Nrf2-dependent drug-metabolizing enzymes through nitrosylation of Keapl. 2018

Drug Metabol. Pharmacokinet. 194-202
DOl

10.1016/j .dmpk.2018.04.003

Kobayashi, Y., Oguro, A., and Imaoka, S. 41

Bisphenol A and its derivatives induce degradation of HIF-lalpha via the Lysosomal pathway in 2018

human hepatocarcinoma cell line, Hep3B.

Biol. Pharm. Bull. 374-382

DOl
10.1248/bpb.b17-00693.




Siswanto, F.M., Oguro, A., and Imaoka, S.

Chlorogenic acid modulates hypoxia response of Hep3B cells.

2017

Personalized Medicine Universe

12-16

DOl
10.1016/j .pmu.2017.03.001

21 0 2

Bisphenol A(BPA) C.elegans

46

2019

(Hep3B ) HIF-lalpha BPA

92

2019

Erol PDI HIF-l1alpha

92

2019




Ref-1

HIF-1a

17

2019

17

2019

42

2019

A(BPA)

Nrf2/SKN-1

42

2019




42

2019
p62
41
2018
DHA
41
2018
Ferbian Milas Siswanto
BPA CGA SKN-1(Nrf2 )
41

2018




Nrf2

45

2018

A Nrf2

45

2018

Kobayashi Y, Nakamura M, Sugitani A, Oguro A, and Imaoka S.

The mechanism behind the regulation of oxygen-dependent factors, Nrf2 and HIF-lalpha, by BPA.

2018 International Meeting on 22nd MDO and 33rd JSSX

2018

Siswanto F M, Oguro A, and Imaoka S.

Induction of Nrf2 by Chlorogenic Acid in Hep3B Cells and Elongation of Lifespan of Caenorhabditis elegans by Induction of
SKN-1 (Nrf2 Homolog)

40

2017




Siah2

p62 Nrf2

40

2017

P450

40

2017

HIF-1a

1KK PHD

40

2017

A

Nrf2

44

2017




Lestari D A, Kobayashi Y, Oguro A, and Imaoka S.

Bisphenol A is a villain or a hero: it suppresses VEGF expression in Hep3B cells and ERp29 binds to it.

The 23rd International Congress of Personalized Medicine

2017

(EET)

59

2017

https://sci-tech_ksc.kwansei .ac.jp/~imaoka/

(Oguro Ami)

(20634497) (15401)




