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Regulation of Oncogene c-maf Expression in the Kidney under Oxidative Stress

Tetsuya OISHI, Takumi YOSHIDA, Hidekazu SUGIURA,
Ken TSUCHIY A and Kosaku NITTA

Department of Medicine IV, Tokyo Women'’s Medical University, School of Medicine

Maf is a family of oncogenes that encode a transcription factors containing a typical bZip structure—a motif
for protein dimerization and DNA binding—and have been speculated to possess various potentials in mediating
development, cellular differentiation and biological activities in several organs. Previously, we reported that c-
maf modulates the antioxidative pathway via plasma glutathione peroxidase-3 in the proximal tubules of the
mouse kidney. Therefore, we suggested that c-maf might play an important role in the presence of oxidative
stress in the kidney. Here, we investigated c-maf expression in a rat model for renal ischemia reperfusion injury
and cultured cells derived from human kidney proximal tubular cells (HK-2) treated with several oxidative com-
pounds. The in vivo and in vitro experiments demonstrated that the expression of c-maf mRNA was relatively
low during the early stage of oxidative stress but increased at a later stage. An immunohistochemical study
showed a reduction in c-maf protein over a similar time course. Tunel staining in HK-2 cells that were overex-
pressing c-maf showed a tendency toward a protective effect against H.O,, and the expression of the c-maf gene
was related to a decrease in p2l and p53. These data indicate that c-maf depletion may trigger apoptotic cell
death under stressful conditions, suggesting that the c-maf gene may be related to anti-stress related genes.
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maf 2PRRILRERG (C B E g AT ReME 2 iy L72°. L
L, BREA L ALEBHTIZBT % cmaf EE T3
B2, PIERLARRER AT & O BRI D W TIIARE
7 5753‘5’ W, F 2T, BIICBIT S c-maf Bz TR
E A, WA LERIEA N L ADOEBRETF IV TH S

b, BRBERSLHEZICES LWL Z LGS ﬁ[ﬁ[ﬂlﬁig?/ﬁ%% (IR) #HwWTHE L7 IRI
TWwWapYY &4 bi large maf family ® mafB & c- 1T, BBIEBYA B LRI & o THEOBE & ik
maf 2WBBRICHEB LY, c-maf IXF }?ﬂﬁﬁﬂ“ﬁ HE WHELLZEDTRBENTVBE™, 25 DIREEIC

BB L TwWAL I 2HE LY. /2, cmaf &, EERE LIS G L TH 0, Mo

BETFREY7ZAZHCEEROBREFRIAT 2
77 A NMIZBWT, i1 #E £ T glutathione
peroxidase-3 (GPx3) OREBAMET A I & MR
L7z, &5, invitro DBET T c-maf & GPx3 2%
TFVRZED LR THROBBRICH L Z 2R L,
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WXL TRIN—VRAZEBLESNTWBEYY, 207
», ZOB/BIZBIT S c-maf BT ORBELIZO
WTHRE R ITo 72, 72, ¢ N ERE AR
f9 (human kidney proximal tubular cell - HK-2) %
BwT, BILHZEBELLBTICBIT S cmaf &



R FRBEEZRET Lz, 5613, FMBaARIC—#E% c

maf BIZFEAZ AL, FERICEBILHZRE L1245

BFICBITFAEBLA b L AEEBEFRBEZOZEA

EHIBEREE, SRICT AR P =Y A E OBEE BRE L7
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1. ¥R

200~250g (7~8 &N D Wistar 25 v M %
A7z i 25C O&HTICEHER, ke L.
ETOEYERIIEHE L FERREBY ERGHEE
BEROARREFTNo 03-7), NIH O EERENY) O
HARTA ZERLTHRIT L. 2 TOEWIE
pentbarbital % F\> THREE T 12 F4 2 fifr L7z,

2. &

D BeET IV

Ty M, KD 20DF N — T IEMERIGEL
7z.

(1) BRI EERESE (IRD B (6 B, 12 KR,
1H, 3H, 10HE ; &% n=5~6)

FRoBmBERT TV, BREAEOTIET
YEBLL 72", FRREE T C, REERIE A4 B L C T 0 B P 5
DOEER L Bk EHN S, RV v T2 HN
THHEBIFREY 7 7 > 7 L7z 60 08k V) v
7 % B LB L 7.

(2) Sham #¥ (OWFM, 6W:R, 128FM, 1H, 3
H, 10HH : &4 n=5~6)

PRI T T, MEEIEH YIRS TR MERIC BT 5
FEIREBEHIRE BN SIS BHEROS 907
ZHEATE TR L7

Firk 6 Ref, 128¢R, 1 H, 3H, 10 HEIZ,
ARECCIMPERAL, FREz i L. BRE 58 L,
4% paraformaldehyde CTRI%E L 7-.

2) MifsszE, WK c-maf & c-maf BEIFEHO T
P (%% n=4~8)

EARMEMBHRE TS 2 HK2 /M %, 10%
FCS/F12/DMEM ¥4 (Invitrogen) # FEBER:H &
L, 5%C0, 37C &M TREEL. WHEM c-maf
RHAMRT H7-0I12, mRNA BLUOEHZHME L

=. c-maf @ cDNA full length (AL #EE RS, BEHIE
FiH+ X v t5) %, pcDNA3.1 vector Invitrogen)
EHWHT7u0—=r L7z 2O cmaf #i5FE
L a ¥ ha—)v pcDNA31 vector %, 50% conflu-
ent |2 % o 72 HK-2 # Jid 12 Lipofectamine2000 (In-
vitrogen) # iV CERIZTEA L, BREFSHE 2T
%7212 24 RIS mRNA BX U EH ZHH L
7z
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3) HK-2 Hila~O LA HZZE DO/ (%54 n=3~
4)

Bt A b L AR E LT, BRALAICH 5 HO. % H
Wz O X 2MRBEE LD, REREDOIERE
a2 47w, ERICHWAERE % 100uM & L7-.
HK-2 $1312 100uM HO, % BB L, 3WH, 6 FH,
12 BRI B & O° 24 BRI #2 1CMBa 2 |BUX L 72, Control
ML C, BHED%LHK-2 M % RO RS
THEIXL 7.

4) maf MR BEHMB~OBILHFZE (£ 4 n=
4~6)

c-maf BEIFEHRFOBILA b L ANDEEG % R
T 5729012, HO, L FEEOERILAITH % Snitroso-
N-acetyl-penicillamine ( SNAP, NO donor) &
lipopolysaccharide (LPS) % #JR L 72. 100uM H.O,
FERO HK2 MBS E L KL, ZIZFRFLE
AONLBELBE L7z LT, SNAP X 300uM,
LPS i3 30uM & L 7z. HK-2 #fl 2 {2 c-maf plasmid
& control plasmid % #E A L 24 B R ICHEEBROR
Bx2iTwv, Fh2hI2 100uM H0. B E#E, 300uM
SNAP B&E# & 30uM LPS BR&EH A /EH L, 6 R
BICHIfE % B L, mRNA ZH#iH L7

5) RNA fflithi, real-time PCR

c-maf B L OBALA L AT COMABREE, 78

M= AICEET 5EMET L LT P53, p2l &iER
L, mRNA %3 & @ 3 1fi i real-time PCR % Bl \»
7z. Total RNA %, TRIZOL (Invitrogen) % Fiv>TC
FhEB L OB E M M L7-. cDNA id 5ug
® total RNA & oligo (dT) #% f# H L SuperScript
kit (Invitrogen) {2 & o C/E# L /2. Real time PCR
13454 @ cDNA #8%1 & L, SYBR green PCR Kt
& (PE Applied Biosystems, Foster City, CA) % i
vy, PRISM 7700 sequence detection system (Ap-
plied Biosystems) iZ & % one step IEZBITL7Z. &
BIATICRENE 7794 < —ORF| %2 LTITRT.
cmaf : AAGGGTATCTGGCTCATGGA (for-
ward), GTGCAAGTCCAGGGTATGTG reverse)

p21:CTTTGACTTCGCCACTGAGA (forward) ,
ACACGCTCCCAGACGTAGTT (reverse)

p53: AGCCAGGGCTCTAAGGAACT (forward),
TTCCAGCTGGTTCTGGATCT (reverse)

% 7z glyceraldehydes-3-phosphate dehydrogenase
(GAPDH), Rodent (Applied Biosystems, HH) %
AT, ¥ IV oHE R L 7.
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6) Western blotting

BRI, lysis buffer (20mM Tris buffer, pH
75, 1 mM phenylmethylsulfonyl fluoride, 10ug/
2mM DL-
1% polyoxythylene sorbitan mono-

ml aprotinin from bovine lung,
dithiothreitol,
laurate, 1 mM ethylenediamine tetraacetate) Zi%
L, BEY%H— ME, 5000rpm x 10 43 [E DL % 4T
v, RiEEGEEL 7. 10% polyacrylamide gel & M
W, B TIAPS 1 L=V E 0ug DEREE
BB L, =tobro— AT L FEE
4T, 3% AF LIV T—B7Tay 7 L, —RHE
¥ L Cemaf €/ 71—+ V#Hifk (Santa Cruz,
CA) %, 400 f5IZ#H ML, 4C TR 387,
Washing buffer (0.3% Tween20in PBS) (& T 10
gE2EPEE L, Z kP & L T horseradish
peroxidase-conjugated rabbit anti-rat immuno-
globulins (DAKO) #ZiRIZTC 1 KIS S &7z
%0, ECL Western blotting system (Amersham
Biosciences, NJ) {2 TG &€, X7 14V LICHk
Lz, Bonhlny FogEbIZIE, 5L
MY 7 b Image ] & HwW7-.

7) MRk

B, 4C T 16 Kk, 4% paraformaldehyde
WKCCTREEL, 28974 YICEE L 3um D/RT
T4 PR ER AT 74 2L, 03% HO, A F VT
VI — W2 30 5 E RS &7 REMSEG M
Vectastain ABC Kit Rat IgG (Vector Laborato-
ries, CA) % Hi v, 204> [& rabbit serum (20mM
Tris, 225mM NaCl, 0.15% rabbit serum) T 7
Ty 7L, DWT15 5 H antirat IgG (H+L) (2T
7ay 7 L7z cmaf % 30 5 HRIG S, TRiRE,
30 B F AL IRPURIZ THUS & &, Vectas-
tain ABC Reagent "C 30 77 |t L7z, € D 1% per-
oxidase substrate solution DAB substrate kit (Vec-
tor Laboratories) 12 THf &7z, MMBEEOHE
{21, Hematoxylin-eosin (HE) %t %17 /2.

8) 7R — AMKL DM

Terminal deoxyribonucleotide
(TdT)-mediated dUTP  nick-end labeling
(TUNEL) #ta % JtifT L7z, sHRodet s LT, 4, 6-
diamidine-2-phenylindole, dihydrochloride (DAPI)
dye (Kirkegaard Perry Laboratories, MD) % F\»
72. 4% paraformaldehyde TRE L7z 8#E 0 R (2
T, In Situ Cell Death Detection Kit, TMR red
(Roche, Penzberg, Germany) % T L 7.

transferase

HK-2 fifgix, kE<T24M, 01% TritonX-100in
0.1% sodium citrate {2 T )t & &, P& H 12

TUNEL reaction mixture {2, AT 37C, 60 % [
BUS S®72. P, DAPI ZBEATC 4 4B UG &
¥, VectaShield Z HWT~x > h L7z

9) HALZED /ST X — & DRE

MY > 7 i, &0 L (5000rpm x 10 4°F), Ifi
EAPRILL 72, IM%E creatinine (PCr) #EREE1X, BHE)
S#res (SRL) (2 THllE L7,

10) #E&t

BT TRL72. HEMY
ST, BERI O ZALIZ unpaired t-test 2 V72, p
fE<0.05 ZAREHFMICHERE L7z,

" R

1. v FERIMEEREE (R (CHT 3 c-maf

%

PCriz1HBWRIRIBICB W T ER L2 (IRI
# 5 219=1.03mg/dl vs sham # : 0.21 =0.025mg/
dl, p<0.001). IRI#® PCr i, BHEOKBE LD
WIRT L7225, 10 HEIZBWT S sham # & A HE%E
A3H 7z (IRLEF 5 027 £0.017mg/dl vs sham & ;
0.20 +0.045mg/dl, p<<0.01) (X 1).

c-maf mRNA &L, IRIFIZBWT1IHED,
LFE LKA L7 (IRTH 5 048+0.12 vs sham #f ;
1.10£044, p<0.05). BEFMIZSEE LAY, 3 HED
5 mRNA OB & (% sham B (2 HABE N3 2 417
AR 6N, 10 HE THRFOMMEIA LNz (10
H H :IRI# ; 1.08+044 vs sham # ; 082+0.21,
p=032) (K 2). cmaf DEHEHBOEILIZOW
T, Western blotting ® Band # #fEft L7zb D%
777 CTxL7z(43). K2 ? mRNA OBHEOE
b & FRRIC, IRI#E 025~1 H B % CiE, c-maf &H
DOFEBIEL sham FEICH_AERIEKTL (1HE
IRI # . 0.77 £ 007 vs sham # ; 100 £ 046, p<
0.001), 3 HEDREIZH¥M3 2@EmM%E/R~L7z (10H
H : IRI # ; 1.28 £ 0.36 vs sham #F ; 1.00 = 0.36,
p=028).

c-maf OEWHEN TORAEL, sham B85
74 R EMRGEE (K4a) ©, BREEMEHEC
BETH Y, REAERPLEMIRME 2 & OMBERMIIX
gt SN oz IRIFEICBITHMEENB XU
cmaf et @D L% K 4b, c IR L7z, SRBkKRE
EWFIRIFE L sham BETED 5N o 7228, IRI
BECIXE R E R @ brush border Dk, FEKEL
o0 MO BE, RMEME, RMEEILED

]
LR



[] sham

0 0.25 0.5 1 3 10 (g@)

1 1% Creatinine #1024k
PCrid IRI B BWTHEIC LA L 72 PCr:plasma creat-
inine, FMEILFY + BEEERZE n=6~7, *:p <00L

c-maf mRNA

9 ¢ * * * [ sham
H rI
15
oL
i '—I_h {Jk n
0
- 0 0.25 0.5 1 3 10 (28)

"2 B c-maf mRNA BEE ORI ZEAL
O c-maf mRNA 5312, IRI #CRIIZEA L7,
Sham DO OHH%Z 1 & LAMECER L. Bffix
¥y + B, n=4~6, % :p<005vssham.

HE 3t TR 5 L7z, c-maf O##EG 81X, sham
FEICHARIRT B 0.5 H B © R - T A7 5R A A5 /i B L
BUAERBEMETL, IRIHED 10 HHTIZ, 13T
YD ST 2 EIAD A Sz,

2. b FEHREEMREEMRBORIIER b L XIR
BTO c-maf DEE

HK-2 fifE O NE D c-maf &, c-maf overexpres-
sion plasmid & A % ® c-maf ® 3§ # # mRNA &
Western blotting CHEFEL 7L 24, mRNA B L
EHWTIIIBWTHNRYE c-maf OFIAMER
N7z, 72 cmaf BIEFEA HK2 MifZi2 BT e
maf 25EFHIBUC L > THIML TW5B 2 L RS
7z (5).

cmaf mRNA D% =T, HO, BEHICBWT 12
HeR EH 2594 L (IRL#E © 0.62+0.17 vs sham B ;
109014, p<0.01), 24 BRI 1327 25 A
57z (IRTHE 5 1.09+0.37 vs sham#f ; 1.14+£0.27,
p=0.87) (IX6).

KICBAEA P L AZE TR b—Y RO %

13

sham
0.25 0.5 1 3 10 (BB
b ~ 1.8.
) = % [ ] sham
15 3 ' M 1RI
_‘*
l
0
0.25 0.5 1 3 10 (BB)

3 I c-maf EFIFEBE O HEAL
a: Western blotting, b : cmaf EARBEOEER. c-
maf &R E B, IRI B CTEHICHA L7z, Sham B
w1 & L7AECFRR Lz, MBI = R,
n=5~6 % :p<001

HALIZDIZ, TRV AHERMETTH 5 pd3
& p21 ® mRNA D5 & #R L 7. HK-2 fifa~—
3 P 12 control plasmid & c-maf overexpression pl-
asmid DEAZ AT\, FHTOMES T 100uM H0, &
Bl I 22 5 X % 2 & 72 300uM SNAP &
30uM LPS # TN ENREFE L7, EOBLFIZBW
T % control plasmid # 12 I X c-maf plasmid # <
', p53 & p21 @ mRNA FBLOFHEILIH] S 7z
(7).

F72, IO, % &8 L 72 HK-2 s TUNEL Btk
HARZIE, c-maf plasmid B2 B\ TR 5 M) 34
b7z (X8).

Z

Maf family (&, MU L baw 4 L 2AH»SFEET
v-maf HFER SN2, £ OMNERT c-maf H3[F
SESNY. ZOBMEET L LT, 7 RN
HREIE LIS % b O large maf family (2B 5 c-
Maf, MafB, NRL, X ' L-Maf ® 4 fi¥H &, #55
EMAL#EI % b 7272 W small Maf family 1283 5
MafG, MafK 8 & U8 MafF @ 3 A6 E h T
V5 Maf family 13, REDTF—F —N— ZADE
WIZEE, AE» S Mow 2 BB IR
WKELREENTWAEZ D bhoTEY, HEHF
BACEERBETFHTHILEVZ D,

B35 1F 5 Maf family 27 EH 95 &, large maf
family @ mafB 23R BkIA D ZLIE L % #5535 podo-
cyte DLICEEG LTW5b 2 D HE S, REE
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&
4 BB c-maf BIESE
a:sham®, b:IRIEEOS5HHE, c:IRIE 10 AH, x400. (a) sham # CTRAMEMILOMIL
BB LUBIIREPASNS. REkEIgmsniahro7/. b)) IRIZOSHHEHTHIE, #7740
VAT cmaf FEMEOBRTAASLNSY)S, (o) 10 HA T, MBEL L OKICBIT 554
PEAEML T W5,

a) * ] Control
W 1004 M H,O0.2E
16 1 %
HK2 c-mafif iz FEAHK2
* 08 r
b) 10000
I
1000
* 7% 3 6 12 YRR )
100
6 M202100uM % # # L 7-HK2# & ® c-maf
ok mRNA R EOMITHIZEL

HEK 2400 c-maf mRNA FBiRE, BEH TR

1 L U7z Control BED OFsE % 1 & LM TERL

HK2 emafifE T EAHK? 7o BfIETs + BUEEZE n=3~4, % 1p <00l

5 HK2fIa® c-maf BZFEA

a @ Western blotting, b : c-maf mRNA %é‘_fﬁ. &, HK-2 RO EFEET OO THD oL bRBENT Y
ML D c-maf mRNA Z8, NREICHE I ¢ o g . e
maf BIEFHALL & ) cmaf mRNA & E13 #9115 " ki3, large maf family DT c-maf A9
BRNTWS I EHHR SN mean+SD, n = 4, HNIRANE, FRICEMRMEICEI L Tnwb T &
* 1 p <00L R L TWAY, cmal ld, T TIZIREE", FiilE

RS eI o 7w, Sl o 45812 b B
BLTWAZEDRRFEINTVWLELRFTHD., &
512, F4 13 cmaf BIETRIE~ T AZHWT, il



31 p53

2 n.s. *
— M

Qﬂ

Control N  H,0, SNAP LPS

Control

p21

W cmaf BEFEA
[ ] controliB{mFEA

N  H,0, SNAP LPS

7 —#ME cmafl BETEAZ L7 HK2 MRS HEBILA 2 #EH O pb3, p21 mRNA %

BEOM AL

p53, p21 mRNA #HELX, —B% cmaf BETEA LB THEREIZWA L2, Control & 1
EL7ARETER Lz, B « BIERE n=4~6, *%:p<005 T:p<001

vs B TEALE, N BICLIED 72 B

TUNEL

DAPI

c-mafiIB I FEA(1)
8 —#M cmaf BETEAN%E L7: HK2 B % 0 BRBEHO TR N — ¥ Ak

TUNEL BElfa 1,

FRANE OMBLEASTERIB< 7 AN E W Tk
WME L. 20720 cmaf PEFREME I B WTER
BRICZEH L, SOWKEERFHIIIHESLTwLZE
MEZ bz LT, cmaf Bz FRET T 2D
BOBRFREHTO 7 74 VERW, Pl tEEF
glutathione peroxidase-3 (GPx3) ®RHEIET T 5
Z L &MERE L, in vitro DFENT c-maf & GPx3 5%
TFIVREDE D A — RiZH b & %R, c-maf
DYURACIZEE T A WREEZ S L7220 2o 0k

c-maf BIEFEA(-)

c-maf BT EAH THD LT BB A SN

R 5, cmal BIEFOFRMECOME L LTS,
BALA ML RIS LTV A TREMAVRIB S N7
ZZT, ShlFAiE, WAL EBEA N L 2AOFER
EFNVTHLEFIRIETF LV E2 HWTEFORBEOEAL
BEIEL, invitro IZBWTHZFORBEOE(L LML
BEIZBITAHE 2T 72

In vivo \IZB1F % c-maf #HIET ® mRNA £ HBE D
FEHUL, IRLICBW TR X D IH %2 521, Zoke
BT LI LRI N. 512, SERAEICE
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W AR A ORI E N O Gt EAS [ AR IS
ZALL TW5BH 2 EPHER I N B IRIETF VT,
FUIEMIRHAEMEICEESEL L2 LIE L <A
NTwsb? Z1L T, inflammatory process, %%
T DFEP™, reactive oxygen species % nitric oxide
DEEREOBLA b LV APEREOMEITZRAES
BhHEEZEZLNTWDEP SRR C c-maf
B FPERBICBBELTHAZ ERS, SED -
maf BIZT-OFRBEDOZIL, IRICHEI APV R
PHEE cmaf B FORBARBICHEGSLTVELEE L
bihh.

IRT 1, BEIZELA ML ADEREFVTH
B2, BALA b L ADEH cmaf Bz FOEIED
ZALICE D> TV B Z L 2R T 572012, invitro
TORFZ4T o7z, BILA ML A (HO) % HK-2
HRLICREE L, cmafl BT ORBEZME L. In
vivo \Z BT B AR L FIFRIZ, c-maf mRNA OFEILE
i, BHNCHE A2 2T 72 BICE T A L ATERR
N, cmaf BIZFOEMD, Ll ofFE" & FARIZH
MRALICBEG- L T AT RIR S /2. & 61T,
HK-2 f#ifg 81 c-maf & T EA % A&, 3 HHH
OWALHl (H.0, SNAP, LPS) ##HEL7=L&HTT
b 2 b L A BEEE T O mRNA BHE 2 BT L
72, BIE T8 AR T, control #EIZIE, p53 & p2l
@O mRNA BHOFESIH SN 5@ A LN
720 BALA b L ABEBERAIZ, MEERILA b L
ARBEEINDLE, T pB3NHEESH, SHITE
DFHREBETELTp2l P Bax PFEINL Z &
PRGN THBY, SHOMED S, cmaf BI&T
Z BRI S Mgk T IS OFEHIHI S
o2 83, cmaf BIEFOPERILICEES LT b1
BEMEDSB B, Tz, p21 1%, MIOBILA P L AT
BV, MRIEEIER TR b — v ADRER D
GFTHAIEVPHMOLNTVEY. T/, HK-
2RO T R — 3 AL DFEBEBDOENIZDONT
LM EZITo 72, cmaf Bn T2 B FEH S 72
HK-2 Mg cld, 78 b— ¥ ZAMIBa O F B3P0 S
NAENAEA SN, cmaf BIATAPLTHKF—T R
TERZ AT 2 meErE 2 o,

PLE® in vitro D3ER % in vivo DT IZH TIED
%k, cmaf BIETI13~ 7 2O RS ML TH
TRV AVEREFE L, MlafEOER % I
FTAHI LX), BFREODE LIRS 2 gEMEAE
ZAbNb. FORIE, B (PCrigfk) odE
WKhRBEshTnwb eEzoNs, LaL, BRI

c-maf BIEZF D mRNA REHPEKF L2 &, #it
TR M=V AEHZT TIEFHEIRNETH Y, L
THIBLD integrity DIETICX B8{bEd vz 5. L
#* L, c-maf #fx T2 anti-oxidant response element
(ARE) & # & L ARE-mediate gene expression %
FHL T LO|MEDTDHY, ARE %4 L gL
FEICEDLZEBEZ LN TS, AILEILA b
LV ZOREIIZIE, c-maf BnFI35ERE2 Iz THEAL
WZBS 2 RB ORI 217> TV 2T ReE b HEH S
ns.

AT O REZ B £ 2 cmafl #n T2 PLERI1L/EH
RPT R =V AEHE AT S REEIE, 5%
e AN L DR SN B ULEDNH 5. RELKER
WAEMOWE 2 &0 L M RS LETH D,
SREGIMRZ RO DLEND 5.

WO
FRAL A P L ATFIZBWT, BIRERME D c-maf

mRNA & X0 EAEBIE, RIS L, U LA
T AHMEMMPA SNz, c-maf BinT 13 IR T
FEEOWREAMERICHS 35 EARBEN, T
BALVERRPLT R =2 ZERE A LTV 5 1 e
WEZ LT,

E

AREFFEIC THII % W72 WP E R TI9E R, FH
HFIEE, SN BMRRICECRH VL LET. K
DB O—IE, BHEp e B Eu5E (C) 15590862
(8 @) 1tkot.

X W
1) Cordes SP, Barsh GS: The mouse segmentation

gene kr encodes a novel basic domain-leucine zip-
per transcription factor. Cell 79: 1025-1034, 1994
Fujiwara KT, Kataoka K, Nishizawa M: Two
new members of the maf oncogene family, mafK
and mafF, encode nuclear b-Zip proteins lacking
putative trans-activator domain. Oncogene 8: 2371-
2380, 1993
Kataoka K, Nishizawa M, Kawai S: Structure-
function analysis of the maf oncogene product, a
member of the b-Zip protein family. ] Virol 67:
2133-2141,1993
Imaki J, Onodera H, Tsuchiya K et al: Develop-
mental expression of maf-1 messenger ribonucleic
acids in rat kidney by in situ hybridization histo-
chemistry. Biochem Biophys Res Commun 272:
772-782, 2000
Imaki J, Tsuchiya K, Mishima H et al: Develop-
mental contribution of c-maf in the kidney: distribu-
tion and developmental study of c-maf mRNA in
normal mice kidney and histological study of c-maf

2)

3)

4)



6)

7

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

knockout mice kidney and liver. Biochem Biophys
Res Commun 320: 1323-1327, 2004

Shirota S, Yoshida T, Sakai M et al: Correlation
between the expression level of c-maf and glu-
tathione peroxidase-3 in c-maf — / — mice kidney
and c-maf overexpressed renal tubular cells. Bio-
chem Biophys Res Commun 348: 501-506, 2006
Noiri E, Nakao A, Uchida K et al: Oxidative and
nitrosative stress in acute renal ischemia. Am ]
Physiol Renal Physiol 281: F948-F957, 2001
Chatterjee PK, Cuzzocrea S, Thiemermann C: In-
hibitors of poly (ADP-ribose) synthetase protect rat
proximal tubular cells against oxidant stress. Kid-
ney Int 56: 973-984, 1999

Lloberas N, Torras J, Herrero-Fresneda I et al:
Postischemic renal oxidative stress induces inflam-
matory response through PAF and oxidized phos-
pholipids. Prevention by antioxidant treatment.
FASEB ] 16: 908-910, 2002

Okusa MD: The inflammatory cascade in acute
ischemic renal failure. Nephron 90: 133-138, 2002
Schumer M, Colombel MC, Sawczuk IS et al: Mor-
phologic, biochemical, and molecular evidence of
apoptosis during the reperfusion phase after brief
periods of renal ischemia. Am J Pathol 140: 831-838,
1992

Padanilam BJ: Cell death induced by acute renal
injury: a perspective on the contributions of apopto-
sis and necrosis. Am ] Physiol Renal Physiol 284:
F608-F627, 2003

Yoshida T, Kurella M, Beato F et al: Monitoring
changes in gene expression in renal ischemia-
reperfusion in the rat. Kidney Int 61: 1646-1654,
2002

Kawai S, Goto N, Kataoka K et al: Isolation of the
avian transforming retrovirus, AS42, carriying the
v-maf oncogene and initial characterization of its
gene product. Virology 188: 778-784, 1992
Nishizawa M, Kataoka K, Goto N et al: v-maf, a
viral oncogene that encodes a “leucine zipper” mo-
tif. Proc Nat Acad Sci USA 86: 7711-7715, 1989

Sadl V, Jin F, Yu J etal: The mouse Kreisler
(Krmll/MafB) segmentation gene is required for
differentiation of glomerular visceral epithelial
cells. Dev Biol 249: 16-29, 2002

Sakai M, Imaki J, Yoshida K et al: Rat maf re-
lated genes: specific expression in chondrocytes,
lens and spinal cord. Oncogene 14: 745750, 1997
Chesi M, Bergsagel P, Shonukan OO et al: Fre-
quent dysregulation of the c-maf proto-oncogene at
16q23 by translocation to an Ig locus in multiple
myeloma. Blood 91: 44574463, 1998

Mastuoka T, Zhao L, Artner I et al: Members of
the large maf transcription family regulate insulin
gene transcription in islet B cells. Mol Cell Biol 23:
60496062, 2003

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)
34)

35)

36)

17

Maclean EH, Kim JI, Glimcher M]J et al: Absence
of transcription factor c-maf causes abnormal ter-
minal differentiation of hypertrophic chondrocytes
during endochondral bone development. Dev Biol
262: 51-63, 2003

Omoteyama K, Ikeda H, Imaki J et al: Activation
of connective tissue growth factor gene by the c-
Maf and Lc-Maf transcription factors. Biochem Bio-
phys Res Commun 339: 1089-1097, 2006

Chien CT, Lee PH, Chen CF et al: De novo demon-
stration and co-ocalization of free-radical produc-
tion and apoptosis formation in rat kidney sub-
jected to ischemia/reperfusion. ] Am Soc Nephrol
12: 973-982, 2001

Rabb H, O’Meara YM, Maderna P et al: Leuko-
cytes, cell adhesion molecules and ischemic acute
renal failure. Kidney Int 51: 1463-1468, 1997
Bonventre JV: Dedifferentiation and proliferation
of surviving epithelial cells in acute renal failure. J
Am Soc Nephrol 14: S55-S61, 2003

Yu BP: Cellular defenses against damage from re-
active oxygen species. Physiol Rev 74: 139-162,
1994

Nath KA, Norby SM: Reactive oxygen species and
acute renal failure. Am ] Med 109: 665-678, 2000
Yu L, Gengaro PE, Niederberger M et al: Nitric
oxide: a mediator in rat tubular hypoxia/reoxy-
genation injury. Proc Natl Acad Sci USA 91: 1691—
1695, 1994

Peresleni T, Noiri E, Bahou WF et al: Antisense
oligodeoxynucleotides to inducible NO synthase
rescue epithelial cells from oxidative stress injury.
Am ] Physiol 270: F971-F977, 1996

Ling H, Edelstein C, Gengaro P et al: Attenuation
of renalischemia-reperfusion injury in inducible ni-
tric oxide synthase knockout mice. Am ] Physiol
277 F383-F390, 1999

Saikumar P, Venkatachalam MA: Role of apopto-
sis in hypoxic/ischemic damage in the kidney.
Semin Nephrol 23: 511-521, 2003

Bonegio R, Lieberthal W: Role of apoptosis in the
pathogenesis of acute renal failure. Curr Opin
Nephrol Hypertens 11: 301-308, 2002

di Mari JF, Davis R, Safirstein RL: Activation de-
termines renal epithelial cell survival during oxida-
tive injury. Am J Physiol 277: 195-203, 1999
Nakamura Y: Isolation of pb53-target genes and
their functional analysis. Cancer Sci 95: 7-11, 2004
Vogelstein B, Lane D, Levine AJ: Surfing the p53
network. Nature 408: 307-310, 2000
Dhakshinamoorthy S, Jaiswal AK: c-Maf nega-
tively regulates ARE-mediated detoxifying enzyme
genes expression and anti-oxidant induction. Onco-
gene 21: 5301-5312, 2002

The NCBI is available at http://www.ncbinlm.nih.
gov/




