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(TN L7z Foxod OENEREIL, Akt OTE
PALIRBBIIR T, WU B b3R5 L
TNWD I EEREBL TS, FEx OFLEML
BEN Y B LBUR DR R, PI3K OFF
FEHIFEER LY294002 CHLEE L7- AR D
TAZ Ty MENTTTHER L THh5,

4. Foxod & PP2A O A{EH

FOXO DENHERICESL T 5 HMlal s
Ry EFRIET 72 HIC, FLAG-FOXO3 ¥
ARy F—7EA L7 293T Mgk v %
LW L 7= FLAG-FOXOB3a & HEERT 54
TRERE I 0~ T 74—  EESN

2 L0 AT LR, FOXO3a ixk VU v -
AbvFd=rTarA 74 ATy X —F8
PP2A @ B 7 =2=v b, PEVT 2=
NALEGTHZEERE LI, ZORER
REET 7291, HA-B L FLAG-Foxo4
% 293T MEAQIC FH S &, il - v X
Fr7ay MEFEITo R, HA-B &
FLAG-Foxo4 (3L L7=, & 51T Foxo4d i&
NEMED PP2A Oy 7 2= h C & b
BATHIEEMLMT LI, LLEORER

A
FLAG-Foxod: 4+ - +
HA-B'B: -
5
o.
£
(4]
=
a
B Input 1P
Normal  Anti-
1gG Foxod
H,0,: LT § +

5. FOXO & PP2A WFEHIEH
LY. FOXO I PP2A LB KA T 5
TEMBHLENC o 5).

5. PP2A {EMDOFIFEELA b L AITKS
Z LT Foxod DEFNERE LI Y b a2
i Y

PP2A DR A b L AR LT Foxod
DENER-EHBEL TOENEINEHD
INTT BT IT, PP2A DR REFHEFH]
Okadaic Acid (OA) & Calyculin A DOF%8%
& L7z, NIH-Foxo4 i OA & L < i%




Calyculin A TRHT 5 & HO2 (2 Lo THE
8 3% Foxod OFEWERNSIIHE S h iz

& £k B

P Gapmin &

v D EEEESE D & TPPRA TR SE
B BRE T 5H SVAO t FURDOFEIL, HOz
WEE K OV L 2 — ARGIB NI & A ER LA
R L AL > THE SN D Foxod DENE
FEA I L72(K 6C-E), Zhé—EL T,
el A N L AISE L7z Foxod @ Ser197 @
it U Bl b P S 372 (K 6F), BL Rk
RID PP2AFMIEA R LATISE LT
FOXO OENERZHIE L T\ D Z & H
LTI T,

6. SVA0 t FiUC £ 5 PP2A OPHE TRl
A b L RAITIHRE LT FOXO I X %
GADD45 DO FHIFEE 2 W4 5

FOXO & PP2A OFEEEROBREIZ BT
DEBEHOLNZTHIZDIZ, BbA ML
AN LT FOXOUZ & 2 Bm TR
& fE L, BB R Greenberg H 0 2
=1, FAA b L AT LT FOXO
iT GADD45 ORAFHEZITO L &mL
TE, TNETORRL—HL T, HO:
ERRR 7 71 21— AT & > T GADD45

OFRBIFLEIhER, FIFr b T7
+4 784D dnFoxod %#FEHl4 5 NIH M T
IZFORBUIZE LB SN TWZD T,

Bt A b L AGE LT GADD45 O38E
FHEIT FOXO WL Lo THIE S L TWAH 2 &
ik LT\ %, NIH3T3 #ifa=e C2C12 53
HEAIZ SV40 t FURA BB S E D & HOo 4L
RN 3= ABIZ K DB A LA

Fold Induction

H,0,: - + - + - +
CTL ST ST-C97S

7. FOXO DIREIEMIZIIT A

PP2A TRE DR

W& L= GADD4A5S O3EBIEENHE SN
7=h3, PP2A {EM & C& s B
SV40 t HiE (ST-C97S) 1L GADDA45 D3 EL
FEICEE Lol (K7), T bR
En D PP2A (I Foxod @ Ser197 DRRK)
iU b a S LCERE A b L AITRE L
7= Foxod OENBAT & IEHEALE I LT
HI EWrEn,

D. &%

A, PP2A BELER{EA B L ATE
UV IL PIBK-Akt L7 LRRIRIC
AT 5 2 L h2m L, AT
{LRIRETIC Bk T 2 IEMERR R 2 & OBl



ANV REFRAICZT TS, BlG,
FOXO % v /37 B O IRTE & lmBIEME
X PIBK-Akt 7 F VR L Be{b 2 b LA
-PP2A 2 7 F VARBEOTEMEDFEBEIZ & > T
I ST 5, Akt (22 B FOXO # >3
EORIF ST 3 7 frdd Thr KT Ser 5%
EoU Uik, AR AEFE LG
R EE S, AR BIEA b LA
2 L7z Foxod DENERUZHE- T, Akt (2
&5 U RV EVLOD Ser197 DRI Y
B AELT AT &2 I LT, Serl97 (8%
BTV INBAE D 7 A — 7~y B R
AA RIFAEL TN A,
Ser197 YT 5 & F FOXO3a D7 4—7
~y RRAAL ND Ser253 @ U ki
14-3-3 EEEF— 72 L, 1433 LD
#5813 FOXO3a DEBAITHEDO R T L D&
AEBEETDZ L THIIRE!
Foxod @ Ser197 O Y AT BT
DRF L OEEEAREICL, BRIZBITS
FH0b L., FEE EBITHREDRE
FTCo B Importin-a (TFELA b L AITIRE

U CHRBIZERNICBIT TS, SbiT, v v
A Foxod @ Ser197 (Zf% 45 &  FOXO1
7 Ser256 @V bk, FOXO1 #% DNA
IHEGT HREBRET S, Z0LHLDRER
BEZEPDEL L, BILA MV AITSEL
7= Foxo4 @ Ser197 OV > #{ki%, Foxo4
LEBITHBEOR T 0RE, BNBITE
FEL, ¥y MR T ORI & 1T
STWNWAI EMTEING,

< 17 A Foxo4 @

E. &R

REESED,

FOXO % v A7 B3 b A b L AITINE
LT PP2A (BRI Y b S, BX
CEH L Z—7 Y PRI TOFRBEEEIE L
TW5,

E. BFsises

1. FSCHEER

Furukawa-Hibi Y, Kobayashi Y, Chen C,
Motoyama N. FOXO Transcription Factors
in Cell Cycle Regulation and the Response
to Oxidative Stress. Antioxid. Redox Signal.
7:752-760, 2005.

Kobayashi Y, Furukawa-Hibi Y, Chen C,
Horio Y, Isobe K, Ikeda K, Motoyama N,
SIRT1 is critical regulator of
FOXO-mediated transcription in response
to oxidative stress. Int. J. Mol. Med. 16:
237-243, 2005.

Chen C, Shimizu S, Tsujimoto Y,
Motoyama N. Chk? regulates
transcription-independent p53-mediated
apoptosis in response to DNA damage.
Biochem. Biophys. Res. Commun, 333:

427-431, 2005.

Hishiya A, Ito M, Aburatani H, Motoyama
N, Tkeda K, Watanabe K. Ataxia
telangiectasia mutated (Atm) knockout
mice as a model of osteopenia due to
impaired bone formation. Bone 37: 497-503,
2005.



Bergsmedh A, Ehnfors ], Kawane K,
Motoyama N, Nagata S, Holmgren L.
DNase II and the Chk2 DNA Damage
Pathway Form a Genetic Barrier Blocking
Replication of Horizontally Transferred

DNA. Mol. Cancer Res. 4: 187-195, 2006.

2. FRER

Furukawa-Hibi Y, Ilemura S, Natsume T,
Watanabe K, Motoyama N. Nuclear
accumulation of Foxo in response to
oxidative stress is regulated by protein
phosphatase 2A. Gordon Research
Conferences on Biology of Aging, Ventura,
CA, USA, Jan 29 - Feb 3, 2006.

Ohta K, Chen C, Kiyono T, Motoyama IN.
Regulatory Pathway of DNA
damage-induced premature senescence.
AACR Special Conference in Cancer
Research on Cancer Susceptibility and
Cancer Susceptibility Syndromes, Maui, HI,
USA, March 1-5, 2006.

Al B B . KEAEF. DNA T
= TARA 2 MR DDA A T =K A
64 Bl I ABEREIRE (Vo RYY

L), 200549 B 14 H. FLIE

HEL GEIID BB, sATE—R8. 2R Ml
¥ wF Al F/. Bl MLRICED
Forkhead H{#iz 5K+ FOXO family D%
1T A T = A s 85 28 B B ARGy 1AM F T
= (V=273 vy7), 20056412 1 8 H,
15 ]

G. HEIMEHO HE - &R (TEZ
ale.)

1. FEFEAS
7L

2. FEHFESH
7L

3. i
L



FREEREIZ BT B ZNF216 DiHE

SERSEE D B
ENLRFERE 2 —HEAT
EEIGREMNER FRERENEER

WMo E

RERER DB TP RE R 72 & T REIEVR
FRETTHDS. b OERHEELHE > BRRIT

R (3. BRI o DN

ARV O BEIC L o THIBE L 2 588

AT =TV A N L AR D OBEEANRHEITT D &, CORBELZET S &5, #

BOBITHEZ 5,

Fx IMHEMRFCHEIND ZNF216 25 R 7 B iRl

R,

HEFARETEERMHZ A TWA I EERWE L.

EAELED)

BB TR BT LD REIBRCHRRE &

FTHEMR EOMINEN TR E, R
NDAB =TIV A S L ADREAIT L B
MEOMEMMPEE D Z ERMON TN D,
L0 o EEE BT, REIBVR A ME
XEHRE A O B - R OERAMEERE
FlEFLZ L, OWTiE, &2 BHOY
AV REDD RS, HEER~DOKRE
RENPE EIRS>TWND, ABIFETIE, 20
BERIMERGEAE D A I = X L EP LN B
EEHIT, HERERCRBEHEE SN DB
F (Atrogene) & LT, ZNF216 % [AliE L,
M CORERE L B &
BRI OAIR Z — 47 v N & LTOTEE
M invivo TREET A Z LA HRVE 95,

[N AP TN R Nl L/ IR

B. #FSESIE
ZNF216 OF8UL, C2C12 Mfaz Ll
T fntiME (AR M) ([ b S8, Dex
WEEIT RNA i LT/ —F 7w
VT4 IR BEEI R AT o0, Fio, 8
Wt~ 7 A% IV, EEaR (48 FRH) |
I b NS A EAR IR GIRR (. UIBR - AL &
FF GIRR)) &7\ TRBERERS £ » RNA
P L, EH2ME Lz, & FOXO
FERIT, EEMEEAEL LGS
ni.
Aggresome FERHZIS T D RITEIC DWW T,
293 #ifEiZ . FLAG-ZNF216 & HA-ubiquitin
IS, RPN tag (FLAG, HA)IC
R HPUERIC X 2 RSO HARIEIC L D
&1T o712, Aggresome DFHEL, 0.5uM
O MG132 T 24 ALY 5 Z LIT L VAT



ST,

ZNF216 OEHEZ R ~DH 7=, fHAEER D
FDOFEE % Zubl % bait
two-hybrid screening. 33 L ULk L7
Zubl Z &L FEAEDRR S 37 D
R A2 2 7 bhw AANT b A b
U—iZd 0 Tole. Znf216 / v 77U b
DAL, AR b T T A RS
L7t DTH DN, RNA L7 b N #
PV NP (AN

(2 L7z yeast

VRTBE L UL TOR
ZHER LT,
(s~ )
LZOHERHEETIE, B N A s
FIEF AR E L TR LT, £, MEER
WS> B ERIT, EVRFERE
Z— @ ERMER I D . ZNF216
Sy 7T U R U AR ST E SRR
B BTV E I, BIERE LOREE
L7z 2 TiTo7e,

%

W IEE F

CD%’%%‘&::BHZ)

ZNF216 283 HE

in vitro THoib&d7- C2C12 %
Dexamethasone T TAHZ Lk,
WIEOEFAHFEI LI L 2 A, ZNF216
DEREENBEINE. £, vURE
A, B iR e iR gk, REREE, A
MR OMEMRETT VEREITV., B
DOPERERS TD ZNF216 O3B AT Lz L

DB, SR CEE R R AR
tane (®1),
BT h D

bz, HEmBERERT
FOXO BB R, Mz L m< B> T
WAZERRRENTND I EnD, EY
AUEMERE FOXO 5823/ & 5 ZNF216
BLTERBEEZMRF LIZE A, FOXO EA
MBS W CEHE BRI AEE I

(K2),

@ZNF216 D4 Tk

PIFRIE

PulF
BABTH
donarestion Sl o,

c 1 2 0% 4 & & F Ot 3 % 4 & & T

Bt BENEOINFIGEE A CUIBEREROenET
kHin vitroBBRRE, B wORENBRRICLIHEE,
C.avpbo-—jL88 F4ERl, C4ENSURCELER.
E7 o MEWRE. 57 25BN,



