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MR R OBEE (330) : This study aimed at clarifying how metabolic and oxidative stresses
influence the proliferation and differentiation of hematopoietic cells from the viewpoint of
CNC-Maf transcription factors. I found that NF-E2 p45 antagonize with Nrf2 and
promotes the terminal differentiation of megakaryocytes resulting in the increase of
intracellular reactive oxygen species. I also found that NF-E2 p45 directly activates the
genes encoding the factors involved in the platelet function. In tumor-bearing mice,
expression of NF-E2 p45 and its target genes was robustly increased.

AR IERH
(GFHAL - 1)
[ERES ST [ & @t
Rk 2 1A 6, 100, 000 1, 830, 000 7,930, 000
Rk 2 2 A 4, 800, 000 1, 440, 000 6, 240, 000
Rk 2 3 3, 500, 000 1, 050, 000 4,550, 000
FHE
FHE
&l 14, 400, 000 4,320, 000 18, 720, 000

ey . [E5
Bt OSF - B : RREELS:

F—U— b WHERT BB /M #ileofe

1. WFEBASR S H) DT 5

/N Maf FER 13, FEE s+ v-Maf 0 B K]+
T, HEEMEE - a1 Yy X —(0Zip)#
EERAL, TNHHTERE2RAELLT, b
BDUNE, pa5 =2 Nrf2 72 &> CNC #E/ 1 & D
~7 w2 ERE LT, Maf BERE7-RE&E S
(Maf recognition element; MARE)IZAE ST 5,

CHETIZEH A BER LB FRE~Y
ADFENT L0 . Nrf2-/n Maf 2 &R 1T B
e BREA B L AJSEIT, pd5-/) Maf 2 BiR
T/ MRIZEICEZE TH D Z & BB LI
72 7= (Motohashi et al, 1998; Motohashi et al,
2000, Motohashi et al, 2004),

pd5 & Nrf2 (35 G 2 a3 5126 e



BT, AERICBT 2 F ORI KX
<H7e%, pds IFEREROEKRGLICEET
o5 —77 . Nrf2 I35 bW O EAZER D 5 %

RIS 2 Z EMBIE SN Tz, BRZERTIE,

MARE BE2FIZER 7 B8 EIEMEALIR - 0 i#
WS, HERE OHEFEFE & BV & O 72 D
TEEZ LN, T2, TxlZLDERERD
AT TIZ. Nrf2-/)s Maf 23, AIfaPN o ROS %
TS, 2o, HiasEAEEST 2 2 &0
IR ST D, ITH, Nrf2 OFERETLHED %
Nh & BHET 2 2 &3 S, Bilios AABiE
OFFFTTH ., Nrf2 {KA7H972 ROS OKT & #f
N BEFE DIEER R STz, LI LN G,
ROS DX T & flfaE s dE & D EfRIZ DWW
TiE, REHLLTIE2W, 72, BEZED
A B 72 B pd5 DEEOEREE 2O
WTH a7t e S Cnenoiz,

2. WFEO B

AWFZE T, EERICB T AREA L2,
ffl A B L A 73 & 3 s i oD $E 5 3(biT
KT 958 % CNC-Maf 2 BER#i5 5K 7 O
BNLHLNITHZE#ARE L,

3. WFgED ik

(1) ERZERUIME: 2 H\V 7= NF-E2 p4b5
@ ChIP-seq fi#HT

64 13.5 H O VEAFIR & 0 BEEZER 2 K5k
L. 3 HBIZ ChlP-seq fRATHHICY T L%
LU=, i — o —Z2 HWTH
LT A K73 NF-E2 pdb OFEEEAL A RE L,
HURI) 72 Nrf2 ORERVBIE T & Ol %17 -
776

(2) BpAEREREE NF-E2 pdb RE~ T
AHFKOEREKEHAWIEZ N T A7 YT B
— IfEHT

M4 18.5 B OMRIZAFNR XL v BEAZER & Bk
L. 3HHEIZ~AZ a7 LA Ao RNA % 55l
L7z, ~A4 7 a7 LAITICL Y, mEO&E
G777 A VEHE LT,

(3) NF-E2 p45 Z 5431 pASANTR %#3l~
T A DIERR & & O ERZER D fgtT

NF-E2 p45 D7 I/ Kumfdkz K& L=
p45ANTR % ERZERFFRAICHEBIT 5 b7 v
AV x=v 7= A GIHRD-p45ANTR ~
7 2 & AERL L. NF-E2 p45 KR~ 7 & & &SH
L C. NF-E2 p45-/-:G1HRD-p45ANTR #H &

KR~ 2B LT, A~ T 2OM/ M,

EAZERICB T 28I, B2,
IR DTEPEALRE 7R ST DWW THRRIT 21T - 72,

(4) fAfE~ v AR 5 EZERE ML O f#tT
TR IR ARE Iy E M o I/ R A3 B 5%
i, 2WMERERE L OTLENBIER SR
Do ZOX D IREEIC T HEEROD b,

BN, M/ REERE. NF-E2 p45 OREBL L Z D
BB DRBIZOWDTHRN E21T 272,

4. WF7ERk R

(1) BEEERICBWT, NF-E2 p45 1%, il
B72 Nrf2 OBEFBEICHEAE LTS 2k
Nbhot-, £7-. Nrf2 OEAEEFE LT
ERIESN TV RWELGFHICLEALT
WhHZERbholz, &b, /MO
REICBE T 2 BB TRECZ S A NRRD D
niz,

(2) NF-E2 p45 KEERZERIZ IV T, Nrf2
DIEHEALF OB ERMEmICH D Z &
DMBIZZ SUT-, p4b 23 Nrf2 OREREICH BT L T
WHEWH ZNFETORELE T HHEE
Thbd, £, M/ IREREIZEDET 58651
FEIX. NF-E2 p45 KIBEZEKIZBWTHEIZ
W LT Y., ChiP-seq fEHTOfE & &HbH
TR % & . NF-E2 p45 1%, i/ MRESREIC
BET 28R T2 EEEELL TS &
W2z 5,

(3) NF-E2 p45-/-:G1HRD-p45ANTR #4&
BH~ o 2280 TE, IRIEER 2Bk
ERBZ->TNDZ ERMERSNZ, LaL,
JARZERE AR E TR Y | /MO
FEWD DR HivTe, S 61T, /MR ORE
BT LI2 L 2 A, bu e Alx T 5 Kk
PEMETFLTWDZ Elbhote, 2D XD
REEKICBT 2B FRBIEZTA L D
% NF-E2 p45 O EHZDOIENEL T & L CIH
TE S AU i/ RE B R AR - BE O R BN
KFLTWAZ ERbhoTe, 2O END,
FEEERICEBIT D NF-E2 p4s OiEMEX, i/
WEOH BT, ZOMREHLHELTNDHZ
& 2% in vivo DEBR R THER I LT,

(4) i~ A TiE, BDABH% 2 HEH
720D, /MR R Uy Bl A 121354
INMAEN RO N, ZDZ Lk, #H
JE~ T AW TIE, f/MROTEMAL S T
RREIZH D Z ENRRBEINTZ, ZOREICE
W TR MU 36 1T D BB ER & 1 25 T L T
B0, BEMEREREROB N SN,
e B 7% DD ERSER Tl NF-E2 p4b D
2N ENE L, U, EOE
HBE OB L —REIZHEML T\, &5
({2, NF-E2 p45 O & 3B B RGN L T
B, 20 ERKFTHD Gatal DFREHE E
HLTWeZ o, A ML RIZEVE
KERN S LT, Gatal-NF-E2 p45 #l#H5%
PEMHIEENTWAE Z EDRHL NIRRT,

5. TZRFEFmILE
(WFFEAEAE . WHIETHRE R ONEEET7EE 12
ESN )



CMERsamsC) (BE1 6 1F)

Ji 2 3

1. Inoue D, Suzuki T, Mitsuishi Y, Miki Y,
Suzuki S, Sugawara S, Watanabe M, Sakudara A,
Endo C, Uruno A, Sasano H, Nakagawa T, Satoh
K, Tanaka N, Kubo H, Motohashi H*, and
Yamamoto M*.  Accumulation of p62/SQSTM1
is associated with poor prognosis in patients with
lung adenocarcinoma. Cancer Sci 103,760-766,
2012. (* corresponding authors)

2. Yamsazaki H, Katsuoka F, Motohashi H,
Engel JD and Yamamoto M. Embryonic
lethality and fetal liver apoptosis in mice lacking
all three small maf proteins. Mol Cell Biol 32,
808-816, 2012.

3. Inoue D, Kubo H, Taguchi K, Suzuki T,
Komatsu M, Motohashi H*, and Yamamoto M*.
Inducible disruption of autophagy in the lung
causes airway hyper-responsiveness. Biochem
Biophys Res Commun 405, 13-18, 2011 (*
corresponding authors)

4. Motohashi_H*, Fujita R, Takayama M,
Inoue A, Katsuoka F, Bresnick EH and
Yamamoto M.  Molecular determinants for
small Maf protein control of platelet production.
Mol Cell Biol 31, 151-162, 2011.
(*corresponding author)

5. Fujii S, Sawa T, lhara H, Tong KI, Ida T,
Okamoto T, Ahtesham AK, Ishima Y,
Motohashi H, Yamamoto M and Akaike T.
The critical role of nitric oxide signalling, via
protein S-guanylation and nitrated cyclic GMP, in
the antioxidant adaptive response. J Biol Chem
285, 23970-23984, 2010.

6. Taguchi K, Maher JM, Suzuki T, Kawatani
Y, Motohashi H, and Yamamoto M. Genetic
analysis of cytoprotective functions supported by
graded expression of Keapl. Mol Cell Biol 30,
3016-3026, 2010.

7. Takayama M, Fujita R, Suzuki M, Okuyama
R, Aiba S, Motohashi H*, and Yamamoto M.
Genetic analysis of hierarchical regulation for
Gatal and NF-E2 p45 gene expression in
megakaryopoiesis. Mol Cell Biol 30,
2668-2680, 2010.  (* co-corresponding author)

8. Komatsu M, Kurokawa H, Waguri S,
Taguchi K, Kobayashi A, Ichimura Y, Sou Y.-S.,
Ueno |, Sakamoto A, Tong KI, Kim M, Nishito
Y, lemura S.-i., Natsume T, Ueno T, Kominami

E, Motohashi H, Tanaka K and Yamamoto M.
The selective autophagy substrate p62 activates
the stress response transcription factor Nrf2
through inactivation of Keapl. Nat Cell Biol
12, 213-223, 2010.

9. Motohashi H*, Kimura M, Fujita R, Inoue
A, Pan X, Takayama M, Katsuoka F, Aburatani
H, Bresnick EH and Yamamoto M. NF-E2
domination over Nrf2  promotes ROS
accumulation and megakaryocytic maturation.
Blood 115, 677-686, 2010. (* corresponding
author)

10. Kurokawa H, Motohashi H, Sueno S,
Kimura M, Takagawa H, Kanno Y, Yamamoto
M, and Tanaka T. Structural basis of alternative
DNA recognition by Maf transcription factors.
Mol Cell Biol 29, 6232-6244, 20009.

TR L

1. Uruno A and Motohashi H. The
Keapl-Nrf2 system as an in vivo sensor for
electrophiles.  Nitric Oxide 25, 153-160, 2011.

2. Taguchi K, Motohashi H and Yamamoto M.
Molecular mechanisms of the Keapl-Nrf2
pathway in stress response and cancer evolution.
Genes Cells 16, 123-140, 2011.

3. Motohashi H and Igarashi K. MafB as a
type I interferon rheostat. Nature Immunol 11,
695-696, 2010.

4. T EBEY, RBIFDOH. M{LA LAY
7 F L & Keapl-Nrf2 o 25 5 4| #iia T
% 31, 144-149, 2012.

5. FEKEH, XBIFDH. LA, Bk
A LA L MPRERIR R, Ay RERE 14 (1),
6-7, 2010

6. AMEEFOH. FEREKDBRERICET DA
N LRI & ORI, (L 81 (6),
511-519, 2009.

(3R] GH3 714F)

(RS T AL

1.  Hozumi_Motohashi, MafG C-terminal
region contains a nuclear matrix targeting signal
and confers competence for transcriptional




regulation in megakaryocytes. The 27th
RBC-NIRS International symposium “Chromatin
dynamics and epigenetic memory in DNA
damage response”, Co-op Inn Kyoto, Kyoto,
December 9-10, 2011

2. BEBIZSH. DA T 5EEA K
VARELERGY T u o007 & 12 [FH
WAKO 2L X7+ —7 & BEELHD 7
o2 h—7 RS, e C—0EREN K
WFDEAR—L ©<IE 2011411 A 29 H

3. ABIESAH, BREINE DT L 2D
e lC X D RIEVERETER H AR %%
PR AP R SRR o N
arvery— HEET 20114117 26H

4, ABFESH., MEEEEICIS T D LA R
VA INEREBORE TRIA 7V A=y
Z2tEIF— TR RLVRISEDDS A D =X
Al TFEIA Az ABUHZ—EL
KBx 2011411 A 14 H

5. ABIFEOH, HEEHIEIZEBIT A A N LA
I ERETIEO 7 v R h—2 MR EAX;
AT A FIFTI—=T 4T KFE
Wy r A 729 FHul 20114210 4 19 H

6. Hozumi_Motohashi, Nrf2 activates the
pentose phosphate pathway and glutamine
consumption in proliferating cells. 5 11
[ AARNO FaFES v orRv o a i
FsERLR, BTH, 201145 H 13-14 H

7. Hozumi__Motohashi, Electrophiles as
potential  anti-platelet  reagents  through
modulation of gene expression in

megakaryocytes. The 6th International
Conference on the Biology, Chemistry, and
Therapeutic Applications of Nitric Oxide. Kyoto
International Conference Center (ICC Kyoto).
Junel4 (Mon.) — 18 (Fri.), 2010.

8. Hozumi__Motohashi, Stress response
mechanisms by Keapl-Nrf2 regulatory system.
Institut de Radiobiologie  Cellulaire et
Moléculaire, ~ Commissariate &  I'Energie
Atomique (CEA), Fontenay-aux-Roses, France,
February 9, 2010.

9. Hozumi__Motohashi, Modulation of
megakaryocytic gene expression by electrophiles
as a potential anti-platelet therapy. INSERM,
Institut Gustave Roussy, Villejuif, France,
February 8, 2010.

10. Hozumi Motohashi, Modulation of

megakaryocytic gene expression by electrophiles
as a potential anti-platelet therapy. NAPA 2009.
Jeju, Korea, Dec. 12-15, 2009.

11. ABIESH, BRSO E kA R LR
i 2B WK B il ar st & o &
— TS ) I AEIF— B, 2009
11 H 20 H

U—rvavyl, VRV A

12. Hozumi_Motohashi, Rie Fujita, Hironori
Satoh, Hiroyuki Aburatani, Masayuki Yamamoto.
Stress response of megakaryocytes alters inherent
reactivity of platelets. BMB2010 5 33 [l H A&
DFEMSFRFES - 5 83 BIAALFRKR
A ARFR— N7 A 72 K, 2010 4 12 A 7-10
H (AT 4 454-5)

13. ARBIFESH., HEEHEE, SARMKEL, KitT.
Tong., ST, [UAMEZ. EEIZBIT5
Keapl/Nrf2 il 181 5% O B 8E 5 ik & It 2 B
%62 [0 HARER L A b L ARNES. U
IR FE AR A, 2009 4F 6 H 11-12 H

— T

14. Nanako Fujikawa, Keiko Taguchi, Hozumi
Motohashi and Masayuki Yamamoto. Keapl
degradation by autophagy for the maintenance of
redox homeostasis. 16th World Congress on
Advances in Oncology and 14th International
Symposium on Molecular Medicine.  Hotel
Rodos Palace, Rhodes Island, Greece. October
6-8, 2011.

15. Yoichiro Mitsuishi, Keiko Taguchi,
Masayuki Yamamoto, and Hozumi_Motohashi.
Nrf2 activates the pentose phosphate pathway
and glutamine consumption in proliferating cells.
16th World Congress on Advances in Oncology
and 14th International Symposium on Molecular
Medicine. Hotel Rodos Palace, Rhodes Island,
Greece. October 6-8, 2011. (oral presentation)

16. FRHPLE, ARBHE 7 WA=, X8
FS&, AN HREK T NF-E2 p45 (2 &
B I/ MRS RERI B A ) = X N OfRI 5 84
B H AR PR, ESL O E RS,
2011 49 A 21-24 B (—fi%G#kTE 2T14p-6, -~
2 Z—2P-0461)

17. JeaB—BR, W OB, WaiEE, B
s, RBIESH, (LAKESZ 55K T Nrf2
TR F—R U R & TV F I AR
ZHIE L CRnsEE I CE#kd S 5 84 [mIH
AAALFEE RS, ENL A ERERR A, 2011 48
9 1 21-24 A (—fiG#H 2T16p-12, AR AKX —
2P-0542)



18. Rie Fujita, Mariko Takayama, Hozumi
Motohashi, Masayuki Yamamoto. Regulation
of platelet function by NF-E2 p45. Gordon
Research Conference on Cell Bioligy of
Megakaryocytes & Platelets. Galveston, Texas.
21-25 March, 2011.

19. Yamamoto M, Kurokawa H, Suzuki T,
Taguchi K, and Motohashi H. The Nrf2-Keapl
stress response pathway: Moleculear basis of
adaptive responses and pathogenesis.
Anniversary annual meeting & ToxExpo.
Washington, DC. March 6-10, 2011.

20. REMEUE, SUEH T, AMEESH, I

KMz Regulation of platelet reactivity by

transcription factor NF-E2 p45 in

megakaryocytes. BMB2010 F 33 [5] H A4+

EWFRFE - 5 83 I H AL FERE,

MER—FT7 A7 K, 2010412 A 7-10 H
(AR = % —2P-0549)

21, HREPENL fEx REGR, BBIESH, H
(UFEE+  Geminin (& M s AMAE O#ERF & B
BRI b &2 W#E9 % BMB2010 % 33 [AlH
Aoy TAEWMTFRES - 5 83 [AlH R4 by
K&, WA R— K74 Z > K, 2010 4F 12 A
7-10 B (—#%:# 5 3T5-11, 7~ & % —3P-0899)

22, FEJREDOC, EEW. EBIRF. Kitl Tong,
HHBEZE, MAES. Ahmed Khandaker
Ahtesham, BBIESAH. ILIARE 2, RthFEE
= bR X 7 VAF NIk D H 7
' S-TT =k E N T HEL A B L A
IWEDAS S BMB2010 45 33 [5] A A4y
S S 5 83 [0 A A LA KA,

MER—KT7 A7 K, 2010412 H 7-10 H

(— M58 2T9-9, 78 R % —2P-0156)

23.  Shohei Murakami, Hozumi_ Motohashi,
Masayuki Yamamoto. Analysis of the Role of
Nrf2-Keapl System in Hematopoietic Stem Cell.
9th Japanese Biochemical Society (IBS)
Bio-Frontier Symposium 2010/ 5th International
Symposium on GATA factors. Gonryo-Hall,
Sendai, November 17-19, 2010

24. Rie Fujita, Mariko Takayama-Tsujimoto,
Hozumi__Motohashi, Masayuki Yamamoto.
Functional Roles of NF-E2 p45 in the Regulation
of Platelet Activity. 9th Japanese Biochemical
Saociety (JBS) Bio-Frontier Symposium 2010/ 5th
International Symposium on GATA factors.
Gonryo-Hall, Sendai, November 17-19, 2010

25. Fumiki Katsuoka, Hiromi Yamazaki,

Hozumi__Motohashi, James Douglas Engel,
Masayuki Yamamoto. Embryonic lethality and
fetal liver hypoplasia in mice lacking all three
small Maf proteins. 9th Japanese Biochemical
Society (JBS) Bio-Frontier Symposium 2010/ 5th
International Symposium on GATA factors.
Gonryo-Hall, Sendai, November 17-19, 2010

26. Mikiko Suzuki, Harumi Y. Mukai, Hozumi
Motohashi, James Douglas Engel, Masayuki
Yamamoto.  Hereditary persistence of fetal
hemoglobin and the HBS1L-MYB locus. 9th
Japanese Biochemical Society (JBS) Bio-Frontier
Symposium 2010/ 5th International Symposium
on GATA factors. Gonryo-Hall, Sendai,
November 17-19, 2010

27. JtAB RS, AEIESH, EfEiE, L
Kz, GRS Nrf2 (b e A i ek
A549 T osteopontin DFEIAIEINIE5. 26 69
B i AEEaks., KIREBRS®ES-V—n
AXNVRT IV, KBk 2010.9.22-24.

28. JEHEE, AMEIEOH, MATEE, LA
Hit =2 . ldentification of the target genes of
transcription factor NF-E2 p45 in
megakaryocytes. 25 32 |5 H ARy 1-AEW)FS4F
& VT 4 Ak 2009. 12.9-12,

29. PPHRSAEHE, IBEHZ gaAmz, JHR
i, A@IESH, LHEZ, ILAHZ, N
f . P%. TGF-beta suppresses transcription of
Heme Oxigenase-1 through induction of MafK
and Bachl. %5 32 [FIH A AW TFFE.
/XY 7 ¢ AR 2009. 12.9-12.

30. M sad, iR, ARIESHR, 1A
Fez. Nrf2 is degraded by Keapl-independent
proteasome pathway in the absende of small Maf
proteins. &5 32 [l A Ay AW FRFER. N
7 4 i 2009, 12.9-12.

31. Mariko Takayama, Rie Fujita, Hozumi
Motohashi, Masayuki Yamamoto. NF-E2 p45
N-terminal Region Is Essential for
Transactivation  Mediating  Thrombogenesis.
Tohoku University Global COE for Conquest of
Signal Transduction Diseases with ‘“Network
Medicine”, Sendai, December 7-8, 2009

32.  Fumiki Katsuoka, Hozumi Motohashi,
Hiromi Nakayama, Masayuki Yamamoto. Nrf2
is degraded by Keapl-independent degradation
pathway in the absence of small Maf proteins.
21st Century Advances in the Molecular
Toxicology of Environmental Chemicals and
Pathogenesis of Disease, Tokyo, October 26-27,




2009

33. FRILFEAR, WS, AIESL, LA
ez, ~ o ARAEINCISIT /) Maf BER 70
PERE. 5 82 [l B AR L P R, MFAR—
7 A 7> F.2009.10.21-24,

4. @mILBHET, H EdbV, RHIEE, XiE
F5%, ANz, I/ MOERKRICE T 5885
[Kl-F- NF-E2 p45 N AR aelod 2L, 5 82 [A]
AARENFERE. HER— T AT R,
2009. 10.21-24

35.  Masayuki Yamamoto, Tatsuhiro Shibata,
Ohta Tsutomu, Kit Tong, Hirofumi Kurokawa,
Takafumi Suzuki, Keiko Taguchi, and Hozumi
Motohashi. Double-edged Sword of the
Nrf2-Keapl Stress Response System;
Carcinogenesis and Cancer Chemoprevention.
568 [Hl H AR FRFIHRE Y VAR T A
X7 ¢ i 2009410 H 1 H~3 H

36. Hozumi_Motohashi, Mariko Takayama,
Rie Fujita, Ai Inoue, Fumiki Katsuoka, and
Masayuki Yamamoto. MafG C-terminal region
contains a nuclear matrix targeting signal and

confers competence for transcriptional regulation.

The 24th NAITO Conference on Nuclear
Dynamics and RNA[II] . Sapporo, Japan. June
23-26, 2009

37. BBFESAH, FEHBPLE, SRS, KitT.
Tong., BT, (WA S, ARIZET 5
Keapl/Nrf2 il 18 5% O H& BE H ik & i 2 A& 4.
%62 [l AL A b L AZRFIRES. T
MRFEEFE. 200946 H 11-12 A

(E] GF14p)

1. Morita M and Motohashi H. Survival
Strategy and Disease Pathogenesis According to
the Nrf2-Small Maf Heterodimer. Oxidative
Stress in  Vertebrates and Invertebrates.
Wiley-Blackwell. Edited by Farooqui T and
Farooqui AA. 2011.

(PEZEY PEHE)
OiIRP (B0 )

Py
FHE
MEFIIF -
FHA
i
HFEHEH B -
ENS DR

OBfFREL GO )

L FE
FEEAF
HERIF -
TEEH
iR
BASFHFHH :
E N5

(Z Dfh)
R B U

6. WFZEkAE

(D) WrgeREE

AKEG 137 (MOTOHASHI HOZUMI)
HALKSY: « REFBEE 7 RAFSER: - HEHR
e %s: 00282351

(2) WFgeor s
L

MRERE

(3) HAEMTIEH
L



