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Discovery of Nrf2 as a regulator of ~ s

the antioxidant reponse

BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS £36,:313-322 (1997)
ARTICLE NO. RC976943

An Nrf2/Small Maf Heterodimer }ediates the Induction
of Phase Il Detoxifying. Enzyme Geries through \
Antioxidant Response Elemients Ken Ttoh
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Masayuki Yamamoto,*:* and Yo-ichi Nabeshimat!
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Kodaira 187, Japan; }Precursory Kesgarchi-for-FEmbrvonic Science and Technology, Japan Science and Technology,
Kawaguchi, Saitama 332, Japan, §liépariiment-of Biachaniistry, Tohoku University School of Medicine, Seiryo-machi,
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Discovery of Keap1 as the principal ~ smmmnm Q-0 BenBedPhar

regulator of Nrf2

Keapl represses niuclear activation
of antioxidant responsive elements
by Nrf2 through binding to the
amino-terminal Neh2 domain

Ken Itoh, Nobunao Wakahayashi, Yasutake Katoh, Tetsure Ishii. Kazuhiko Igarashi,
James Douglas Engel :aind:Masayuki Yamamote®

Center for Tsukuba Advancgd:-#esearch Alliance and Insgtiite-or Basic Medical Sciences, University of Tsukuba,
Tsukuba 305-8577, Japan

Ttohret al (1999)-Genes Dev 13 76-86.
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Monitoring the Keap1-Nrf2 interactions Taemee
in single live cells

EGFP-Keapl / Nif2-mCherry ijg

Ncr\%\/tgf COOH
o“ %4~ CDDO
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Baird and Dirikova-Kostova (£913) Biochieni-Biophys Res-tommun-433: 58-65.
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Linear correlation of potencies of structurally C&f EEIEEE ey
diverse Nrf2 activators as NQO1 inducers and
suppressors of iNOS activation by IFNy

103 .
o0 o
Paags
— E 102 HSWCQGHWH
g = Hsﬂr‘%‘l\i‘ﬁ@
o . 0 NaAsO, HgCl,
i As=0 \ /"
ﬁ Ve 100 g A i ﬁh‘a
= O ; B%chsg £1:41)
% g 10 BAL/H : E
7 gCl, (10:1)
wo L) OH O OH
Qi'-: ug 10-2 o .
E NC; Q,Me
103

10-3: 1022107 __.10° 101 102 10° 184
DniInduction of NQG1T (M)
Liti.et al.-{2608) Proc Natl Acad-Sci USA 105:15926-31.
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TBE-31 is a potent Nrf2 activator in mice _ memmm Q-0 BenBedPhar
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Dinkova-Kostova.etal.- (2010) 7.Biol-Chem 285: 33747-55. 11
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sulforaphane and UV irradigtion of human skin
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LPS stimulation promotes mitochondrial fusion, L= ISt

which is enhanced by Nrf2 activation and
inhibited by Nrf2 disrupticn
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Summary (1)

« In unstimulated macrophages, Nrf2 suppresses proteins invoivad in anti-
viral immunity and cytoking groduction, wiiia maintaining:ceitular redox
metabolism

« LPS stimulation promotes n:itgchondrial fusion, which is enhanced by Nrf2
activation and inhibited by N:f2 disruption

- In stimulated #1:acrophages, ¢eietic and.pharmacologic Mef2 activation
suppresses Ifiiz axpression

« Nrf2 activatior: pramotes resaiution of inflammation and is protective in
models of neurodegenearative diseases

32
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Cells at later stages of infection respond by

increasing transcription of Nrf2-target genes,
which could reflect a celfular defense
mechanism against HS\ "'nfection.f

: Strongly infected/.
. high Nrf2 activity
. \ -



anton
Stamp


-
L

CgﬂjgenBedPhar

cost

EUROPEAN COOPERATION

IN SCIENCE & TECHNOLOGY

: *...ﬁ.m— .
R e Mot
ke

L
e

tion o_f Nrf2 with

Ly

e

5uM

2 uM

DL-Sulforaphane

: b,
o : ..m-...m-..-m_:m_.._m.__“.u_.___.._mr._m_. bt . L
S W .

i EEHrY

Bardoxolone

DMSO 0.1uM 0.4 M

.ﬁ?&uﬁ?ﬁ#ﬁ#&pﬁ?& e i
R , i o

i

=

=

L—) L0

S

m_.._.u*_.ﬁ*._.m__*ﬂ i ﬁ%ﬁ.mrﬁ# *.3___.# HHE A, h__._r_ =
G e

e

S ... B L !
> o L :
- f
O X .S
S o — ) =12
= & g e
S L > B
L g W L
SOy I
L c
QO O O 8 3 S ©
Pa.v m m mo-xmm:cm_n_
mm O +
~ T C
S O >
L O O
QA O O


anton
Stamp


(&fBenBedPhar

: $¢$._H_ .
i

S,

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

) N
L ._Nn
e :
b s L . @ .
e .__.m_.#._.m__..ﬁ._ﬂ_..__.,._.,_. AR
| L .
“eiEeh Al e
LA
e

-~
-~

ey _.m. :
5k s
e warl
; g
h.___..r ._mr R R R R R RN R RKRRRR :
ol ﬁﬁﬂmﬁﬁﬁ :
- s &ﬁﬁﬁ;_
T o #
R s e i .
S P | e

._m__ H

i

D .Irq.“_ﬂ-_.-ﬂﬂi_.
& U

w1

sy v
SRS R
i ;
=
=

O

c
) " — : :
— W S
— QU e

-

- S g 85

c £ &8
(@) = Z g6
s £ g ke

g 2 £35
m O I ad
u [ ] [ ] [ ]
e


anton
Stamp


(&fBenBedPhar

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

-~
-~

Acknowledgments

O

s (B off

T

)

Yl
P

Colleagues

Vs
..nﬂ\.._ o
™ ef*.r“___..r

&

n
B
i, e

R

. .m..#,%wﬁ

Medical

Research
Council

iy

it
i

Sharadha Dayalan Nldu

REATA.

000
L 3 4
... PHARMACEUTICALS

st
i

i

Tt

K

TENOVUS SCOTLAND

Oliver Read
Miroslav Novak
Jialin Feng
Louisa Watt

SUPPORTING MEDICAL RESEARCH

Funding a healthier future SCOTLAND

Collaborators



anton
Stamp


