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41X, Foxol kA RFIIRZEMi 25T, TOIEENHIEIND Z &AM L T 7=,
AWFFETIL, 7T 1L Foxol @ PKB (2 X2 VU U EE{bTLEE, & 512, Foxol M7 /LF =12
FALEESE « PRMTL IZL > TAF M bEIND &V VEBBEREEIND Z 2R LT, 7.
i A b L AL - TPRMTL 28 Foxol Z A F /ML L, 7R h—V ARFHEEHEINDHZ EE2HS
ML AT UL E Y VBN 7 B A =0 FTB5H LWTAX =2 AT b a— RE#RB LT,

WFFERCR OBEEE (9E30) -

We have found the ubiquitin-dependent degradation of the forkhead transcription
factor * Foxol coupled with the phosphorylation mediated via PKB that is activated by
insulin-mediated signaling pathway and set out a new mode of insulin action that affects
the fate of protein stabilization. We discovered the reduced affinity to the recognition DNA
sequence of Foxol acetylated by CBP, leading to gene repression of the target genes and
demolished the general concept that acetylation of transcription factors induces gene
activation. We also demonstrated the re-activation of Foxol deacetylated by
NAD+-dependent Sir2. In the present study, we revealed that acetylated Foxol is
increasingly phosphorylated by PKB and that Foxol is methylated by protein arginine
methyltransferase + PRMT1 and then the phosphorylation of Foxol by PKB is inhibited by
the methylation. Furthermore, we illustrated the apoptosis induction mediated by the
increased arginine methylation of Foxol by PRMT1 in response to H202 oxidative stress
through the Bim gene activation and proposed a novel arginine methylation code as a
cross-talk regulation between methylation and phosphorylation.
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Wi EoeT B E W ELS
RIfENT £ 0 . Foxol N&FmDIEREIZE G4 5
TELRENTWE Z ED, ME—DHAIE
EFETHLI I ) —HIR (Fbba R
Voo T FNVENVDRT) &, BElbOAD
=R 5 %&57< key factor & L T% Foxol 28
T —AT v 7 ENTEE, EEE, YIFE=R
TlL. Foxol/Sir2 & O#RE L~ )L TOHAE
%% R L (PNAS 2004), DECODE [A]#
DOEHEREZREREE B 212,

BITE, FFfn. PEIRIA. MARE e Sk~
TRRFSE B IZ BV T, Foxol O EER 2B D
DR ENTWD, Foxol DV UEkiz kb
HR GRS 1. 1999 4RI K [E DB D FifF
T N—TNOME ST, D%, HEH
CBEFRIR) & OBRFEIZ W TIEIKED Accili
LD N—T FTBEA N U AHIE (Fam)
\ZBI L TIEkE D Finkel &0 71— 7 H3 i
Re)—RKLT&E, LML .WTd Foxol
DY UL DRIZE B LIFERETH Y |
TeF o, BT T, 2 EXFTF Ak E
Wo - ZEEM & fEE MR A BE S &/
WO ERE A B = X L& [FE - ffHT LT
BTN =TI MR AT HHI NS T,

WHFZEEE Tl 1996 (2 HR G-I 1 -
CBP (CREB-binding protein) DA KX
TOWREHMG L, ZRRENE T & O A
ERZRIE LTz, . BEANZAIK - HNF4
(hepatocyte nuclear factor 4) D¥ZEHE a7
JF_N—4—L LT CBP WMEHTAZ &%
BH &2 L7z (BBRC 1997), R\WT, 5
FIERT-E LTOB- I T =% L CBP 2
HAZR 1L LTER (UBC 2000) §5 2 &
X2, Nrf2 (Genes Cells 2001) tx—A
RIE D KB 1 EY - EWS (UBC 2003)
Da7y g —L L THIETDZ L&A
LT&7,
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Fexix,. [7+—2~v K (FOX0) 77
2 Y —#RB K+ » Foxol 78 CBP ¢4 L T
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nal] ZEEFALL, [7TEFL=EE5E
ikl Lo —EMEBZE L7 (PNAS
2004), S HIZH~ 1L, Foxol U Uk
KL= T a2 FEE2MHHALE
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AFIALEERE SN B S L, BER NS E
Gz 5 REEE B LTS, £Z T,
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# %519 % DECODE [REIE&] DLW 7)E %
ZHOLNC L, BEHIE A =X LDH L
NI LORINZEBETZEE2HME L
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GST-PRMT # > /7 B % KGH TREA L.
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L, *H 7~ a0z A F VL GK -
S-adenosyl-L-methionine (SAM) % iz
TRISSE, BEREKEB#RICA— T VOF 7
77 4 —TROLESE TR LT,

(2) IEEIEMEOWIE : luciferase (Luc) &M

ZRIEIL, B e —4—%2 G507 T A
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L7,
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TITAI KRBV N —IRICEME L. WEE T
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LCTAX=U AFbEnDd I &RHE
INTWi=, #Z T, Foxol  PRMT D#:
BIZ72 0 EEEESAFIE SN D 20 Tt
W E W D) RGRZ N C ., 1n vitro <° in vivo @
TEEFEBRAEIT -T2 H, Foxol & PRMT1 B
S OPRMT6 MHAAER T 5 Z E B3 BT
ot=, E5IZ, Foxol DT /LX = XA F)L
bt Zkat L& = A, PRMT1 73 ErEHY)
IZ Foxol ZAF LT 5 Z VB L7, IR
W, Foxol IZfFIET D EDT V¥ =5kt
MAFILEND D ERFTT 5720, HaxD
EEKEZER L TAF LT v A 2175
7R, PKB/Akt V b a vk AT
— 7 LEBEL TWD RxR B AFALENT,
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R, 248 FH L 250 FEHDOT L F =K A%
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BT F FTlx PKB/Akt (2 XkD ) v
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7B FEEIZHWT, U UL RS ATV R
SEL7- & 2 A PKB/Akt 12 kD Y B ki
Bk s,

Foxol X PKB/Akt {2k » TV b
N5 EMREICBITL, R abexF s
NT 268 FuFA Y —Lilko THREN
HZ b, PRMTL @/ v 7 X0 DFEE
Ex AT Y VERME LI PRMT1 O 5% %
Wat Uiz, FOfEER, PRMTL K772 7 L
F = A F ki, Foxol DEEABITIZIED
R 22X F AR KD HZ XT3 fRE~D
— OB & IHIAICHE LT D 2 R
O M7 o 7z, &5, Foxol DT /¥ =
AT AT K B IGHERIE O LY R E R
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5 ) 4
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BT OIGIIA VA Y VIFEE T (EARR)
TiEMH bEnd, Fxix, —DOKEER T

(HNF4) MRFHIEE LS 20 2 D0iE
fGFZIEMALT A Z LICER L. Z OfI R
WEPELNIT DI EEHMIICEREIT-
T&7-, £ LT, Foxol 78 HNF4 (Z5t L C&
BRI TR ERETH 2 &
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b L. xZ GK &z ¥ Tl HNF4 O#sE %
M2, £, INOHO/EIE, AR
VR X D Foxol @V gl & Z i
IR ERATE N LTRSS,

X HICF &1L, Foxol OBhH % BIR11K
FNZZE L S D ERZ R LTz, G6Pase
Bt 7 uE—#%—I2i% Foxol & HNF4 @
MR OFREABINNHFIEL TN D, Lo,
GKi#fr 77 vt —4%—|ZI3 HNF4 & & E
IIAFTET 5 23, Foxol AE A ELANIEAFIE L7220,
D Z LS, Foxol #GELHIOA MR
Foxol DRz B FARFIC AL S E TV
HEFHLE, VLR—F—T7 oAk 5k
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YU RTEAL THIBICBIT 27 nE—4
—IEMEOZE & TVIS TRIE Lo, & Ofb R,
M IF 21X G6Pase s 17 1 E— & — 3\ E
ML L, GK &+ 7T —% =3l &h
5L, WZERRTIE G6Pase #Eis -7 1
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(3) EWS O PRMT [Z & A #4EeHIHIZRET 5

e

t b EWS % >R BIX 656 7 I /B
ARSI, 20 C RN RNA K& Z o~
SRR A7 RNA Bk F— 734
AT Arg-Gly-Gly B (RGG box) #H7
%o —H . N KMl 3z G3E A IR 112 S
LTHELND T NY I ETefEEE A L.
Z OFEIR ST T Y R iR EIE L 2 R
FERALNTWAEDR, EWS # /7 EARF
ORERERIEENIE < A TH - 7=,

Fxix, 2 xTIC EWS 285 H O
HFEZIIRF-Cd 5 CBP/p300 X° RNA pol I1a
EZD N KinfEI CHEERT2Z LIk
DIEEERZIZA L, DNA ft& Als 5 K+
HNF4 #2355 - LT CBP &iBANICEEE %+
EMET A EREK & L ToMiEEEH
THZEEHALMNILTE L,

4k, BR two-hybrid A2 U —=2
T LY EWS ICHEEAT AT LT
PRMT1 #[RE L. in vitro TEWS ® RGG
box 78 PRMT1 IZ XD AFfrEand Z &%
R L=, RWNT, EWS O EEMAL
IZxt9% PRMT1 O#EELZHTI-L 25,
PRMT1 033 HIZ LY EWS 027 7 FX
— 2 —IEWERNIH S 72, EWS L E N
WZRET 525, PRMT1 04352 X 0 #ia
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faNRfEE Z b S0, BF0aT s
F_R—F —JEENIIE S N LR S T,
7. PRMT B8+ 77 IV —0O—>Thbd
gz 5 PRMTS 23, EWS % in vitro TA
FAb T 5 Z VKA LT,
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REF D R EERIEELE LT, U UL
WZE - T, MBI Z 1L U & LI-kRER =
v ha—/L L TWA7=% Foxol D7 59,
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AL HIE 238 LW e — R & LTk
ERELTWVWDLIOTIIRWNEEZTWD,
Brio, IEHA T L X =0 X F ik &
PKB/Akt V » L ST EALIZ BT Y
VAL OB Y EELIXE Ul AT REE
H., T “AEY—=" L L THRE
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