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#38 SK-N-BE Bk, SH-SY5Y BkZh I T
I-type TEBINF LEER 1Ip R
&, 2p RIS EBEREFICHAS

20

R, ZhETICmBAaED I-type
BT EE SN S 7 ARBIZRGE
Shiehot, —F, BoF+HBE 07
74 V7Bt N-type FFRBOBEF
. I-type HENBEE TR VMR
Bix HERMSER 36 BEREES L,

I-type HIBIBRICISWVTRACEH BN RS
N-BEFREICE. S ETITEITHER
FBIZBWTHENICERIA LTS D
EBHE XN TV 5 MR EGEEEER TR
T8, BERFREEECEENLTHFS
H—Z I B, NP ¥ —PRER LR
BRHELTEETATWEZ Ehb, 5%
RT-PCR &7 Kl KB WALIT SN BETH DM,
oo Fa Ty AN I-type HFEER
DIRVETEMEICRS BEELTHNAH Z &M
TREhTE,

F % BRUFBI R OV F % R B O fR ERER
OB FRBMT :
INETCRBEOIN—THLMRE
ET%BFH L FHRARF OB CRET
BRLNABEECRRDBETFHOR
ERRENTWS, ZThbiXTH)BE~
—H— & LTEMICRIASh 2558,
Rt EEOBMEEOKERFICES
THREFEOBEIRIREEA TN
W, AR TCIRETEBNT—-F L LT,
INETCRTEESDRT—F BHi> T
¥ miRNA OBBEFHRBE L 20T
SEBHET RV, ZhLETIKELRE
BIEFRET 17 7 A AR AR
WCHET A BEFEE OMEEIZONT
Bt &EfTo7, MBRFEETERREF LT
“ABEBIE 8 B, &8 16 Flic oW TEE
10D miRNA ORBE L~ AN LT,
DM T Fold Change>2.0, 7> t-test
THEZ (p0.05) 2779 miRNA % 70 f&
¥ vs7 v 7L, TargetScan 5 — &~
—ARZABENTWAE niRNA OF4EH
—7y FEREFOU R N &, EITHRE
BlzBi 5 BEFRE LNV OB
BE L& T A, mRNA BB LVAALDBEE
F®%EETIEETFEBBEEEN
T, E6iT, L5 I-type #hMBfasR
MR SEREMAIEE & N-type MR E O



niRNA B 707 7 A VOB ST L
TEDTEY, InHIEBE L EH%
A miRNA RBNZEDH —4 vy Mltfs
TORERFEFTEITRIZEICED, 8
MRMEHERICED R F AT oA DR
ReSBEDTWHETHD,

B
L EEIT Z TR > =8O N-type B
ST I-type #EBRIEEMAE DM IZHE

DT ) AREVRONRP T2 &b,

BEOZEL MOV HIBOFEIZL - T,
FOAD =X LBRRRDAREMER DD Z
L. HDiE N-type HfatkoMHEE B &
Jhar—oFEkE LTRALZVDLY
VxRT AL oI RTT 7 A NDREHIZ

BRTH0THLAREREZLND,

ORI LTI, E5I124< D MYV
HENE ., FEIEIE DR IFEFEMAKRL b NS

R Y > 7% B = Neurospere TERK.

iPS (LHFD S ) ARBENZ RV A2 Y
T AL ETRIZEICLD, HM
P LNC/ D LEIREIND, AU
DD EFEICIBNCED LN TN D
MREEMBKOS ) AT A Flee X b
VNEHENT E bEELARR S I 6T
WTHOLMZLTNERN,

D. BFREZEH
1. BXHBH

1) Takenobu H, Shimozato O, Nakamura T,
Ochiai H, Yamaguchi Y, Ohira M,
Nakagawara A, Kamijo T. CDI133

neuroblastoma cell

differentiation  via  signal  pathway

suppresses

modification.
Oncogene 30(1):97-105, 2011.

2) Tajiri T, Souzaki R, Kinoshita Y, Tanaka
S, Koga Y, Suminoe A, Hara T, Kohashi K,
Oda Y, Masumoto K, Ohira M,
Nakagawara A, Taguchi T. Concordance
for neuroblastoma in monozygotic twins:
case report and review of the literature.

J. Pediatr Surg. 45(12):2312-6,2010.

3) Ohira M, Nakagawara A. Global genomic
and RNA profiles for novel  risk
stratification of neuroblastoma.

Cancer Sci. 101(11):2295-301, 2010,

4) De Brouwer S, De Preter K, Kumps C,
Zabrocki P, Porcu M, Westerhout EM,
Lakeman A, Vandesompele I, Hoebeeck J,
Van Maerken T, De Paepe A, Laureys G,
Schulte JH, Schramm A, Van Den Broecke
C, Vermeulen J, Van Roy N, Beiske K,
Renard M, Noguera R, Delattre O,
Janouiex-Lerosey [, Kogner P, Martinsson
T, Nakagawara A, Ohira M, Caron H,
Eggert A, Cools J, Versteeg R, Speleman F.
Meta-analysis of neuroblastomas reveals a
skewed ALK mutation spectrum in tumors
with MYCN amplification.

Clin. Cancer Res. 16(17):4353-62, 2010,

5) Shi Y, Takenobu H, Kurata K, Yamaguchi
Y, Yanagisawa R, Ohira M, Koike K,
Nakagawara A, Jiang LL, Kamijo T.
HDM2 impairs Noxa transcription and
affects apoptotic cell death in a p53/p73-
dependent manner in neuroblastoma.

Eur. J. Cancer 46(12):2324-34, 2010.

6) Ochiai H, Takenobu H, Nakagawa A,
Yamaguchi Y, Kimura M, Ohira M,
Okimoto Y, Fujimura Y, koseki H, Kohno
Y, Nakagawara A, Kamijo T. Bmil is a
MYCN target gene and regulates
tumorigenesis via repression of KIFIB £
and 7SLC/ in neuroblastoma.

Oncogene 29(18):2681-90, 2010.

7) De Preter K, Vermeulen I, Brors B,
Delattre O, Eggert A, Fischer M,
Janoueix-Lerosey I, Lavarino C, Maris J,
Mora J, Nakagawara A, Oberthuer A,
Ohira M, Schleiermacher G, Schramm A,
Schute J, Wang Q, Westermann F,
Speleman F, Vandesompele J. Accurate
outcome prediction in neuroblastoma
across independent datasets using a multi-
gene signature.

Clin. Cancer Res. 16(5): 1532-41, 2010.

. B ERONE - BERR

1. RS
"L

2. ERAHRBRE
L

3. Fois



EAEFBEFENERMIE (FBIRADBARSERETITERE)
SR EE

BIGFWE~ T A% RO HREFIETRED AIZB b 2 FHR R T DT

sEmreE

B  MSIATEOE ABMRZERFSERT

ISR S N—TF TN—TFF 4 LT H—

MREE

iz & & F L ALEESE Cd D USPT/HAUSP 25, 7R U =2 hBE, Inkda, p53, MDM2 72 &
BN UM HIIEE R FIET A Z e BREZ LR TS, ZOAH=X A
BRI A7 Ic, AIEEITZ USPT/HAUSP 2 v F 4 S a FARCKBLY =
AFRHEEVER L, 225 4 2 a7 /VKO-ES M2 8tz L7z,

A. BIEEBY

RY a3 LFEEEMH (PRCL) ZHERL
el A, FZiIL2 X F UBRAS
#REES 7 (USPT/HAUSP) % RLH L7z,
USP7/HAUSP %, p53 & MDM2 &=
FFUALL, T O EZHEENIC AT
A EHT, BAMBEOHETEZHIET 5,
—2J., PRC1 & MBLR & E 2T
AEXEBZ LT, KAARy 7 AEIER
FOEBEFEMHZHIHET L & 24
TR &M Uiz, ARBFIE T,
USP7/HAUSP 28 ¥ X 9158 A&
GFTH5H Inkda ITERTHNEEHS
Mzt b, Zhick b, USP7/HAUSP
24 U7~ #1415, Inkda, p53. MDM2
EEDX AT RASHE, EFME
B B VNT DS A IR O HEFE 0 M B B %
NG UAEFTWHBEDONPERDL M
L9%,

B, B

23

- USP7/HAUSP % JERUKFERIIC KRBT 5
< U RING, MREZEMIER & OERE
FEBRIICHFET LR T LEBL
L. &R S 5 WVIEIRBRERNICBWLT,
USP7/HAUSP D FESEHEHE~DVE A % fif
i 5, ‘

USP7/HAUSP 25 ¢ & 3 FAVER~
7 XL RinglB2 T 4 aFVER,
p5 3EE, Inkda ZREEZEL T,
2EFTHEVEF ZE L, XBEA, &5
%%ﬁ7D7T4W%%6#KT6°

C. MrEmER

USP7/HAUSP =1 >7 4 ¥ 3 TV R~
TAEERL, ZFINDIEFT
R TFHOIC USPT/HAUSP % KB+ 5~
AR EEH L, B4 6 A BIZRIE
B TXR VT2 B ETo
LA BEL2HIAIZERERD
ZEBHEG NI 572, USPT/HAUSP
EAEXTT7 x CHENICKBET S



ES Mifa 2 /e8I L /= & = A, USP7/HAUSP
ix ES AR O AFFCHIEICITMIA T
RN & DR & LTz, USPT/HAUSP KR
ES MEMaIZ381F B PRC1 DFEEE 7 = X
o7 ay T4 Tildo TR
& I ABELRRIBR O, UL,
PRC1 DEMEMLRF~DOEEITITKRE
REEBR bR Tz,

D. 8

USP7/HAUS X, PRC1 DR IHRAFIEIZEH S
THZLERELNIRY, ZTORKE
M LT inkda OZBHEICF LT 57
BEMEDS R ST, HFIT, PRCI D7 o
F S L TWRWSEZ £ DORF
BELTWBZ EBEL LN,

E. f&#

7~ 72 PRC1 BEHOHEEFOBREME L
L CUSP7/HAUS Z [RET B Z L ITHH)
L7,

G. WX

1. Original articles;
(*Corresponding authors)

2. Li X, Isono KI, Yamada D, Endo TA, Endoh
M, Shinga J, Mizutani-Koseki Y, Otte AP,
Casanova M, Kitamura H, Kamijo T, Sharif
J, Ohara 0, Toyada T, Bernstein BE,
Brockdorff N, *Koseki H. (2011) Mammalian

Polycomblike Pcl2/Mtf2 is a novel

regulatory component of PRC2 that can

differentially modulate Polycomb

24

activity at both the Hox gene cluster and
at Cdkn2a genes. Mol Cell Biol. 31:
351-364

3. Kimura W, Machii M, Xue X, Sultana N,
Hikosaka K, Sharkar MT, Uezato T, Matsuda
M, Koseki H, *Miura N. (2010) Irx1l mutant
mice show reduced tendon differentiation
and no patterning defects in
musculoskeletal system development.
Genesis 49:2-9

4. Negishi M, Saraya A, Mochizuki S, Helin
K, Koseki H, *Iwama A. (2010) A novel zinc
finger protein Zfp277 mediates
transcriptional repression of the
Ink4a/arf locus through polycomb
repressive complex 1. PLoS One 5:e12373.

5. Wada T, Ishiwata K, Koseki H, Ishikura
T, Ugajin T, Ohnuma N, Obata K, Ishikawa
R, Yoshikawa S, Mukai K, Kawano Y,
Minegishi Y, Yokozeki H, Watanabe N,
*Karasuyama H. (2010) Selective ablation
of basophils in mice reveals their
nonredundant role in acquired immunity
against ticks. J Clin Invest.
120:2867-2875. '

6. Oka A, Mita A, Takada Y, Koseki H,
*Shiroishi T. (2010) Reproductive
isolation in hybrid mice due to
spermatogenesis defects at three m:eiotic
stages. Genetics 186: 339-351.

7. Pereira CF, Piccolo FM, Tsubouchi T,

Sauer S, Ryan NK, Bruno L, Landeira D,

Santos J, Banito A, Gil J, Koseki H,



Merkenschlager M, *Fisher AG. (2010) ESCs
require PRCZ2 to direct the successful
reprogramming of differentiated cells
toward pluripotency. Cell Stem Cell.
6:547-556.

8. Watarai H, Fujii S, Yamada D, Rybouchkin
A, Sakata S, Nagata Y, Iida-Kobayashi M,
Sekine-Kondo E, Shimizu K, Shozaki Y,
Sharif J, Matsuda M, Mochiduki S,
Hasegawa T, Kitahara G, Endo TA, Toyoda
T, Ohara 0, Harigaya K, *Koseki H,
*Taniguchi M. (2010) Murine induced

pluripotent stem cells can be derived

from and differentiate into natural
killer T cells. J Clin Invest.

120:2610-2618.

9, Iwata S, Takenobu H, Kageyama H, Koseki

H, Ishii T, Nakazawa A, Tatezaki SI,
Nakagawara A, *Kamijo T. (2010) Polycomb
group molecule PHC3 regulates polycomb
complex composition and prognosis of
osteosarcoma. Cancer Sci.
101:1646-1652.

10. Majewski IJ, Ritchie ME, Phipson B,
Corbin J, Pakusch M, Ebert A, Busslinger
M, Koseki H, HuY, Smyth GK, Alexander WS,
Hilton DJ, *Blewitt ME. (2010) Opposing
roles of polycomb repressive complexes in
hematopoietic stem and progenitor cells.
Blood. 116:731-739.

11. Suzuki A, Iwamura C, Shinoda K, Tumes
DJ, Y Kimura M, Hosokawa H, Endo Y,

Horiuchi S, Tokoyoda K, Koseki H,

25

Yamashita M, *Nakayama T. (2010).
Polycomb group gene product RinglB
regulates Th2-driven airway inflammation
through the inhibition of Bim-mediated
apoptosis of effector Th2 cells in the
lung. J Immunol. 184:4510-4520.

12. Ochiai H, Takenobu H, Nakagawa A,
Yamaguchi Y, Kimura M, Ohira M, Okimoto
Y, Fujimura Y, Koseki H, Kohno Y,
Nakagawara A, #Kamijo T. (2010). Bmil is
a MYCN target gene that regulates
tumorigenesis through repression of
KIFiBbeta and TSLC1 in neuroblastoma.
Oncogene 29:2681-2690.

13. Xue X, Kimura W, Wang B, Hikosaka K,
Itakura T, Uezato T, Matsuda M, Koseki H,
#Miura N. (2010). A unique expression
pattern of Thx10 in the hindbrain as
revealed by Thx10(1acZ) allele. Genesis
48:295-302.

14. Shimoyama T, Hiraocka S, *Takemoto M,
Koshizaka M, Tokuyama H, Tokuyama T,

Watanabe A, Fujimoto M, Kawamura H, Sato

S, Tsurutani Y, Saito Y, Perbal B, *Koseki

H, Yokote K. (2010). CCN3 Inmhibits
Neointimal Hyperplasia Through
Modulation of Smooth Muscle Cell Growth

and Migration. Arterioscler Thromb

Vasc Biol. 30:675-682,



B SBREHRR MG (5 3 KA0 AR A WIEHIRER)
T2 2 S EFEREE

EEIRMEMRRRIFIEIC 1T D RAIE X N ERE DR & F DB K

MrEsEE AR ES

MREs

TRRFERFBEFINE - Mo 7B P8

FRESFIE OB EHINI T RIBICE T 55 ) AU A Fize R b AEM &M
TH Y, MRFEOMEANNIRE R b X D AAEH L RIS TFRBERE B 6 i
L. BHEMEHREFEORRICAR 2 P2 R T 4 7 ABROBRICHRT BT

EThD,

A. FEEW

BEFREICMAT, ZEP=XF 1y
7 REBRIEORESBOBMEICED
DT EBHLMNIRY o0 b D, HisH
PREEICRIT DIV 2R T 4 7 AR
BIXELBTEShTRELT, BBLRS
HRPVETH D, AT CTITEEIS M
RFEICBITD A N EHOSF ) LD
A N7ofENT A 38 U CEEVATEMIESEREIC R
TR T 47 ARED—IREH
bttt bic, Bohl-mRied
LT, BRI OIBRICE ST
VP RT 47 ARROAREMTES,

B. WEFE

R R AAERIMRI2ICIIT B S ) AU A
Ripe 2 b AAEMRREBE 7 -~ F 5k
L LEDNA~ A 7 0 7 LA A EhE T
ChIP-chip¥EiZ & v WEET 5,

(R E ~ DB E)

BIloi L,

C. HFEErsE

PR SE A AR AR IMR32IZI A 7 = T # FERR &

TH I EITE D RMERBEHER L.
FRRR 2 ME DI ER AR IV IR AR R M S

27

HIEWBHAETHD, ZOAT7=T Ll
BEOBBERIZL 20LEORVHIRRD
SHERWTSY ) LUAL FhRre R g
ffi (H3K4me23, H3K27me3, H2AK119ubl,
H3K9Ac) ZFEMTHTH B,

D. Z%8

77 hUAL Ripe X b AEMENT T — &
LBEIETEHRD R T A2 UL h—A
EFUHBRHTH LIk, #wiEFEED
EErMla R e R b A E BT
REEREZHALPICTEZAIbDLHFX
B,

E. #5%

IR SRR DOFEER IR E VIR BBIZ 1T B
T hTA Fipe R N AEH R R T
HY . HERFEOBERMESERN e X
b AEM & BB T HRBAEEHS T L,
IS RFEORBRIIAN A=Y Y
RT 4 7 ABRROBRICAORITBTFET
H5,

G. sk

1. Takeda Y, Nakaseko C, Tanaka H,

Takeuchi M, C Yui M, Saraya A, Miyagi S,
Wang C,Tanaka S, Ohwada C, Sakaida E,
Yamaguchi N, Yokote K, Hennighausen



L,and Iwama A. Direct activation of
STATS by ETV6-Lyn fusion protein
promotes induction of myeloproliferative
neoplasm with myelofibrosis. Br J
Haematol 2011 in press.

Negishi M, Saraya A, Mochizuki S, Helin
K, , Koseki H, and Iwama A. A novel zinc
finger protein Zfp277 mediates
transcriptional repression of the the
Ink4a/Arf locus  through  polycomb
repressive complex 1 PLoS ONE b5:
e12373, 2010.

Konuma T, Oguro H, and Iwama A. Role of
polycomb group proteins in Hematopoietic
stem cells. (Review) ) Dev Growth Differ
52, 505-516,2010.

Chiba T, Seki A, Aoki R, Ichikawa H,
Negishi M, Miyagi S, Oguro H, Saraya A,
Kamiya A, Nakauchi H, Yokosuka O, and
Iwama A. The polycomb-group gene Bmil
promotes hepatic stem cell expansion ¢
tumorigenicity in both Ink4a/Arf-dependent
and independent manners. Hepatology 52,
1111-1123, 2010.

Yamashita Y, Yuan J, Suetake I,
Suzuki H, Ishikawa Y, Choi YL, Ueno
T, Soda M Hamada T, Haruta H,
Takada S, Miyazaki Y, Kiyoi H, Ito E,
Naoce T, Tomonaga M, Toyota
M,Tajima S, Iwama A, and Mano H.
Array-based genomic resequencing of
human leukemia. Oncogene 24,
3723-3731, 2010. '

28



Im.

i

" RRREOFITICET S —ER




HEREOFUTICET 5 —HR

REERKAL

LI A &

RFTFL E5

/\"’,_.:‘/“

R4

De Katleen P, Vermeu
len J, Brors B, Delattr
e O, Eggert A, Fische
rM, Janoueix—Lerosey

ILavarino C, Maris JM

,Mora J, Nakagawara
A, Oberthuer A, Ohir

a_M, Schleiermacher G
, Schramm A, Schulte
JH, Wang Q, Westerm
ann F, Speleman F,Va

ndesompele J.

Accurate Outcome Pr
ediction in Neuroblast
oma across Independe
ntData Sets Using a
Multigene Signature.

Clin. Cancer Res. 16

1532-1541

2010

Kojima S, Hyakutake
A, Koshikawa N, Naka
gawara A, Takenaga K

MCL-1V, a novel mo
use antiapoptotic MC
L-Ivariant, generated
by RNA splicing at a
non-canonical splicing
pair.

492-497

2010

Ochiai H, Takenobu H
, Nakagawa A, Yamagu
chi Y, Kimura M, Ohir
a M, Okimoto Y, Fuji
mura Y, Koseki H, Ko

hno Y, Nakagawara A,
Kamijo T.

Bmil is a MYCN targ
et gene that regulates
tumorigenesis through
repression of KIF1Bbe
ta and TSLC1 in neu
roblastoma.

2681-2690

2010

Yamada C, Ozaki T,
Ando K, Suenaga Y, |
noue K, Ito Y, Okoshi
R, Kageyama H, Kimu
ra H, Miyazaki M, Na
kagawara A.

RUNX3 modulates DN
A damage-mediated p
hosphorylation of tum
orsuppressor p53 at S
er-15 and acts as a

Co—activator for p53.

16693
-16703

2010

Larsen S, Yokochi T,
Isogai E, Nakamura Y,
Ozaki T, Nakagawara
A.

LMO3 interacts with
p53 and inhibits its t
ranscriptional- activity.

Biochem. Biophys. |391
Res. Commun.

Oncogene 29
J. Biol. Chem. 285
Biochem. Biophys. [392

Res. Commun.

252-257

2010

Arai Y, Honda S, Har
uta M, Kasai F, Fujiw
ara Y, Ohshima J, Sas

aki F, Nakagawara A,
Horie H, Yamaoka H,

Hiyama E, Kaneko Y.

Genome-wide analysis
of allelic imbalances
reveals 4q deletions a
s a poor prognostic f
actor and MDM4 amp
lification at 1q32.1 in

hepatoblastoma.

Genes Chromosomes |48
Cancer

596-609

2010

29




Bu Y, Suenaga Y, Ok
oshi R, Sang M, Kubo
N, Song F, Nakagawar
a A, Ozaki T.

NFBD1/MDC1 partici
pates in the regulatio
n of G2/M transition
in mammalian cells.

Biochem. Biophys.
Res. Commun.

397

157-162

2010,

Iwata S, Takenobu H,
Kagevama H, Koseki
H, Ishii T, Nakazawa
A, Tatezaki S, Nakaga
wara A, Kamijo T.

Polycomb group molec
ule PHC3 regulates p
olycomb complex com
position and prognosis
of osteosarcoma.

Cancer Sci.

101

1646-1652

2010

Shi Y, Takenobu H, K
urata K, Yamaguchi Y,
Yanagisawa R, Ohira
M, Koike K, Nakagawa
ra A, Jiang LL, Kamij
o T.

HDM?2 impairs Noxa t
ranscription and affect
sapoptotic cell death

ina p53/p73-dependen
tmanner in neuroblast
oma.

Eur. J. Cancer

46

2324-2334

2010

De Brouwer S, De Pre
ter K, Kumps C, Zabr
ocki P, Porcu M, Wes
terhout EM, Lakeman

A, Vandesompele J, H
oebeeck J, Van Maerk
en T, De Paepe A, La
ureys G, Schulte JH,

Schramm A, Van DenB
roecke C, Vermeulen],
Van Roy N, BeiskeK,

Renard M, NogueraR,

Delattre O, Janoueix-

Lerosey 1, Kogner P,M
artinsson T, Nakagawa
ra_A, Ohira M, Caron
H, Eggert A, Cools ],
Versteeg R,Speleman F

Meta—analysis of neur
oblastomas reveals a

skewed ALK mutation
spectrum in tumors w
ith MYCN amplificatio
n.

Clin. Cancer Res.

16

4353-4362

2010

Ohira M, NakagawaraA

Global genomic and R
NA profiles for novel
risk stratification of n
euroblastoma.

Cancer Sci.

101

22952301

2010

Kubo N, Okoshi R, N
akashima K, Shimozato

O, Nakagawara A, Oz
aki T.

MDMZ2 promotes the
proteasomal degradati
onof p73 through the
interaction with lich
inHeLa cells.

Biochem. Biophys.
Res. Commun.

403

405-411

2010

30




Hishiki T, Saito T, Te
rui K, Sato Y, Takeno
uchi A, Yahata E, On

o S, Nakagawara A, K
amijo T, Nakamura Y,
Matsunaga T, Yoshida

H.

Reevaluation of trkA
expression as a biolog
ical marker of neurobl
astoma by high—sensit
ivity expression analy
sis=—a study of 106 p
rimary neuroblastomas
treated in a single ins
titute.

J. Pediatr. Surg.

45

2293-2298

2010

Tajiri T, Souzaki R,Ki
noshita Y, TanakaS, K
oga Y, Suminoe A, Ha
ra T, Kohashi K, Oda
Y, Masumoto K, Ohira
M, Nakagawara A, Tag
uchi T.

Concordance for neur
oblastoma in monozyg
otic twins: Case repo
rt and reviewof the li
terature.

J. Pediatr. Surg.

45

2312-2316

2010

Rintaro O, Kubo N,Ki

zaki H, Nakagawara A,
Ozaki T.

A novel molecular me
chanism behind p53-d
ependent apoptosis in
response to energetic
stress

Seikagaku

82

1117-1120

2010

Ozaki T, Kubo N, Na
kagawara A.

p73-binding partners
and their functional si
gnificance.

Int. J. Proteomics

Accepted

2010

Shimoyama T, Hiraoka
S, *Takemoto M, Kos
hizaka M, Tokuyama
H, Tokuyama T, Wata
nabe A, Fujimoto M,
Kawamura H, Sato S,
Tsurutani Y, Saito Y,
Perbal B, *Koseki H,
Yokote K.

CCN3 Inhibits Neointi
mal Hyperplasia Thro
ugh Modulation of Sm
ooth Muscle Cell Gro
wth and Migration.

Vase. Biol.

Arterioscler Throm.

30

675-682.

2010

Xue X, Kimura W, Wa
ng B, Hikosaka K, Ita
kura T, Uezato T, Ma
tsuda M, Koseki H, *
Miura N.

A unique expression

pattern of Tbx10 in t
he hindbrain as reveal
ed by Tbx10(lacZ) all

ele.

Genesis

48

295-302.

2010

Suzuki A, Iwamura C,
Shinoda K, Tumes D],
Y Kimura M, Hosokaw
a H, Endo Y, Horiuchi
S, Tokoyoda K, Kosek
i H, Yamashita M, *N
akayama T.

Polycomb group gene
product RinglB regula
tes Th2-driven airway
inflammation through
the inhibition of Bim-
mediated apoptosis of
effector Th2 cells in
the lung.

J. Immunol.

184

4510-4520.

2010

31




Majewski 1J, Ritchie M
E, Phipson B, Corbin
J, Pakusch M, Ebert

A, Busslinger M, Kose
ki H, Hu Y, Smyth G
K, Alexander WS, Hilt
on DJ, *Blewitt ME.

Opposing roles of pol
ycomb repressive com
plexes in hematopoieti
¢ stem and progenitor
cells.

Blood.

116

731-739.

2010

Watarai H, Fujii S, Ya
mada D, Rybouchkin A
, Sakata S, Nagata Y,I
ida—Kobayashi M, Seki
ne-Kondo E, ShimizuK
, Shozaki Y, Sharif ],

Matsuda M, Mochiduki
S, Hasegawa T, Kitaha
ra G, Endo TA, Toyo
da T, Ohara O, Harig
aya K, *Koseki H, *T
aniguchi M.

Murine induced plurip
otent stem cells can

be derived from and

differentiate into natu
ral killer T cells.

J. Clin. Invest.

120

2610-2618.

2010

Pereira CF, Piccolo F
M, Tsubouchi T, Saue
r S, Ryan NK, Bruno

L, Landeira D, Santos
J, Banito A, Gil ], Ko
seki H, Merkenschlage
r M, *Fisher AG.

ESCs require PRCZ t
o direct the successfu
| reprogramming of dif
ferentiated cells towar
d pluripotency.

Cell Stem Cell.

547-556.

2010

Oka A, Mita A, Takad
a Y, Koseki H, *Shiro
ishi T,

Reproductive isolation

in hybrid mice due t
o spermatogenesis def
ects at three meiotic
stages.

Genetics

186

339-351

2010

Wada T, Ishiwata K,
Koseki H, Ishikura T,
Ugajin T, Ohnuma N,
Obata K, Ishikawa R,
Yoshikawa S, Mukai K,
Kawano Y, Minegishi
Y, Yokozeki H, Watan
abe N, *Karasuyama H

Selective ablation of
basophils in mice rev
eals their nonredunda
nt role in acquired im
munity against ticks.

J. Clin. Invest.

120

28672875,

2010

Negishi M, Saraya A,
Mochizuki S, Helin K,
Koseki H, *[wama A.

A novel zinc finger p
rotein Zfp277 mediate
s transcriptional repre
ssion of the Ink4a/arf
locus through polyco
mb repressive comple
x 1.

PLoS One

el2373.

2010

32




Kimura W, Machii M,
Xue X, Sultana N, Hik
osaka K, Sharkar MT,
Uezato T, Matsuda M,
Koseki H, *Miura N.

Irxll mutant mice sho
w reduced tendon diff
erentiation and no pa
tterning defects in mu
sculoskeletal system d
evelopment,

2010

Konuma T, Oguro H,
and Iwama A.

Role of polycomb gro
up proteins in hemato
poietic stem cells.

2010

Chiba T, Seki A, A
oki R, Ichikawa H, Ne
gishi M, Miyagi S, Og
uro H, Saraya A, Kam
iva A, Nakauchi H,
Yokosuka O, and Iwam
a A,

The polycomb—-group
gene Bmil promotes
hepatic stem cell exp
ansion and tumorigeni
city in both Ink4a/Arf
~dependent and indep
endent manners.

2010

Yamashita Y, Yuan ],
Suetake I, Suzuki H, I
shikawa Y, Choi YL,
Ueno T, Soda M, Ham
ada T, Haruta H, Tak
ada S, Miyazaki Y, Ki
yoi H, Ito E, Naoce T,
Tomonaga M, Toyota
M, Tajima S, Iwama A
, and Mano H

Array-based genomic
resequencing of huma
n leukemia.

2010

Ryu M, Hamano M, N
akagawara A, Shinoda

M, Shimizu H, Miura

T, Yoshida I, Nemoto
A, Yoshikawa A.

The benchmark analys
is of gastric, colorect
al and rectal cancer
pathways: toward esta
blishing standardized
clinical pathway in th
e cancer care.

2011

Takenobu H, Shimozat
o O, Nakamura T, Oc
hiai H, Yamaguchi Y,
Ohira M, Nakagawara
A, Kamijo T.

CD133 suppresses ne
uroblastoma cell differ
entiation via signal pa
thway modification.

2011

Okoshi R, Kubo N, N
akashima K, Shimozato

O, Nakagawara A, Oz
aki T.

CREB represses pb3—
dependent transactivat
ion of MDMZ2 through
the complex formatio
n with p53 and contri
butes to pb53-mediate
d apoptosis in respon
se to glucose deprivat
ion.

Genesis 49 2-9
(Review) 52 505-516
Dev. Growth Differ.

Hepatology 52 1111-1123
Oncogene 24 3723-3731
Jpn. J. Clin. Oncol. |41 2-9
Oncogene. 30 97-105
Biochem. Biophys. [406 79-84
Res. Commun.

2011

33




Li X, Isono K, Yamad
a D, Endo TA, Endoh
M, Shinga J, Koseki Y
M, Otte AP, Casanova
M, Kitamura M, Kami
jo_T, Sharif J, Ohara
O, Toyada T, Bernstei
n BE, Brockdorff N an
d Koseki H

Mammalian Polycombli
ke Pcl2/Mtf2 is a no
vel regulatory compon
ent of PRC2 that can
differentially modulat
e Polycomb activity a
t both the Hox gene
cluster and at Cdkn2
a genes.

Mol. Cell Biol.

351-64

2011

Ozaki T, Nakagawara
A.

p53: The attractive t
umor suppressor in th

e cancer research fiel

d.

J. Biomed. Biotechn
ol.

Accepted

2011

Zhang L, Haraguchi S,
Koda T, Hashimoto K,
Nakagawara A.

Muscle atrophy and
motor neuron degener
ation in human NEDL
1 transgenic mice.

J. Biomed. Biotechn
ol.

Accepted

2011

Iwama E, Tsuchimoto

D, Iyama T, Sakumi K
, Nakagawara A, Taka
yama K, Nakanishi Y,

Nakabeppu Y.

Cancer-related PRUN
E2 protein is associat
edwith nucleotides an
d is highly expressed
in mature nerve tiss
ues.

J. Mol. Neurosci.

Accepted

2011

Kimura M, Takenobu
H, Akita N, Nakazawa
A, Ochiai H, Shimozat
o O, Fujimura YI, Kos
eki H, Yoshino I, Kim
ura H, Nakagawara A,
Kamijo T.

Bmil regulates cell fa
te via tumor suppress
or WWOX repression
in small cell lung ca
ncer cells.

Cancer Sci.

Accepted

2011

Ozaki T, Nakagawara
A,

pH3: the attractive tu
mor suppressor in the
cancer research field.

J. Biomed. Biotechn
ol

Accepted

2011

Kawahara N, Sugimura
H, Nakagawara A, Mas
ui T, Miyake J, Akiya
ma M, Wahid IA, Hao
X, Akaza H.

The 6th Asia Cancer
Forum: What Should
We Do to Place Can
cer on the Global He
alth Agenda? Sharing
Information Leads to
Human Security.

Jpn. J. Clin. Oncol.

Accepted

2011

34




Takahashi A, Tokita H
, Takahashi K, Takeok
a T, Murayama K, To
motsune D, Ohira M

Iwamatsu A, Ohara K,
Yazaki K, Koda T, Na
kagawara A, Tani K.

A novel potent tumou
r promoter aberrantly
overexpressed in most
human cancers.

Scientific Reports

Accepted

2011

Isogai E, Ohira M, Oz
aki T, Oba S, Nakamu

ra Y, Nakagawara A.

Oncogenic LMO3 coll
aborates with HENZ2 t
o enhance neuroblasto
ma cell growth throug

h transactivation of
Mashl.

PLoS ONE

Accepted

2011

Takeda Y, Nakaseko

C, Tanaka H, Takeuch
i M, Yui M, Saraya A,
Miyagi S, Wang C, Ta
naka S, Ohwada C,

Sakaida E, Yamaguchi
N, Yokote K, Hennigh
ausen L, and_Iwama A

Direct activation of S
TAT5 by ETV6-Lyn f
usion protein promote
s induction of myelop
roliferative neoplasm
with myelofibrosis.

Br. J. Haematol.

Accepted

2011

35




V.

H

FFERRR O TFIAT 9+ Bl Rl




THE JOURNAL OF BIOLOGICAL CHEMISTRY VOL. 285, NO. 22, pp. 16693-16703, May 28, 2010
© 2010 by The American Society for Biochemistry and Molecular Biology, Inc.  Printed in the USA

RUNX3 Modulates DNA Damage-mediated Phosphorylation
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Although it has been shown that the gastric tumor suppressor
RUNX3 has a growth inhibitory activity, the precise molecular
mechanisms behind RUNX3-mediated tumor suppression
remained unclear. In this study, we found that RUNX3 is closely
involved in DNA damage-dependent phosphorylation of tumor
suppressor p53 at Ser-15 and acts as a co-activator for p53. The
small interference RNA-mediated knockdown of RUNX3 inhib-
ited adriamycin (ADR)-dependent apoptosis in p53-proficient
cells but not in pS53-deficient cells in association with a significant
reduction of p53-target gene expression as well as phosphorylation
of p53 at Ser-15. In response to ADR, RUNX3 was induced to accu-
mulate in the cell nucleus and co-localized with p53. Immunopre-
cipitation experiments demonstrated that RUNX3 forms a com-
plex with p53 in cells. In vitro pulldown assays revealed that the
COOH-terminal portion of p53 is required for the interaction with
RUNX3. Forced expression of RUNX3 enhanced p53-mediated
transcriptional activation. Additionally, RUNX3 had an ability to
induce the phosphorylation of p53 at Ser-15, thereby promoting
p53-dependent apoptosis. Intriguingly, RUNX3 interacted with
phosphorylated forms of ataxia telangiectasia-mutated in response
to ADR; however, it did not affect the extent of DNA damage. From
the clinical point of view, coordinated p53 mutation and decreased
expression of RUNX3 in 105 human lung adenocarcinomas were
significantly associated with the poor outcome of patients (p =
0.0203). Thus, our present results strongly suggest that RUNX3
acts as a novel co-activator for p53 through regulating its DNA
damage-induced phosphorylation at Ser-15 and also provide a clue
to understanding the molecular mechanisms underlying RUNX3-
mediated tumor suppression.
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RUNX3, which is mapped to human chromosome 1p36, is
one of the RUNX family of transcription factors, including
RUNX1-3 (1). The RUNX family contains the well conserved
128-amino acid region (Runt domain) and forms a stable com-
plex with PEBP2B/CBEF to exert its transactivation ability.
Extensive studies demonstrated that RUNX1 plays an important
role in the regulation of hematopoiesis (2, 3), whereas RUNX2
contributes to the generation and maturation of osteoblasts (4, 5).
In contrast to RUNX1 and RUNX2, it has been shown that
RUNX3 acts as a candidate tumor suppressor for human gastric
cancers (6). According to their results, the RUNX3 gene was rarely
mutated in primary gastric cancers; however, its expression levels
were significantly down-regulated in primary gastric cancers and
gastric cancer-derived cell lines, which might be due to the com-
bination of its hemizygous deletion and the hypermethylation of
its promoter region. Additionally, a mutation (R122C) found
within the Runt domain of RUNX3 resulted in a complete lack of
its tumor suppressive activity.

Subsequent studies revealed that the frequent reduction of
RUNX3 expression levels is also observed in several human can-
cers such as lung cancer, breast cancer, colon cancer, pancreatic
cancer, and prostate cancer, which might be attributed to pro-
moter hypermethylation (7-13), indicating that the down-reg-
ulation of RUNX3 is not restricted to gastric cancer. Intrigu-
ingly, Yano et al. (15) demonstrated that, during transforming
growth factor-B-mediated apoptotic cell death, RUNX3 has an
ability to transactivate pro-apoptotic Bim (Bcl-2-interacting
mediator of cell death) (14) in gastric cancer-derived cell lines.
Based on their observations, RUNX3 was induced to translo-
cate into the cell nucleus in response to TGF-8? in association
with a significant up-regulation of Bim, suggesting that RUNX3
has a critical role in the regulation of TGF-B-mediated apopto-
tic cell death. In support of this notion, Yamamura et al. (16)

3 The abbreviations used are: TGF-B, transforming growth factor 3; ADR,
adriamycin; DAPI, 4, 6-diamidino-2-phenylindole; FACS, fluorescence-acti-
vated cell sorter; GFP, green fluorescent protein; PARP, poly(ADP-ribose)
polymerase; PBS, phosphate-buffered saline; RT, reverse transcription;
siRNA, small interference RNA; ATM, ataxia telangiectasia-mutated.
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described that RUNX3 cooperates with Forkhead transcription
factor FoxO3a/FKHRLI to induce apoptotic cell death through
transcriptional activation of Bim. In addition, the gastric epi-
thelium of RUNX3-knockout mice exhibited a hyperplasia, a
reduced rate of apoptotic cell death, and a lower sensitivity to
TGEF-B (6). Recently, it has been shown that, in addition to the
hemizygous deletions and promoter hypermethylation, protein
mislocalization of RUNX3 to cytoplasm is an alternative molec-
ular mechanism behind the dysfunction of RUNX3 in gastric
and breast cancers (17, 18). Jin et al. (19) found that p300 with
histone acetyltransferase activity acetylates RUNX3 to protect
its proteolytic degradation mediated by the E3 ubiquitin pro-
tein ligase Smurf.

p53 is a founding member of the p53 tumor suppressor fam-
ily of sequence-specific nuclear transcription factors, including
p53, p73, and p63 (20, 21). In response to DNA damage, p53 is
induced to stabilize and exert its pro-apoptotic function. DNA
damage-induced post-translational modifications of p53, such
as phosphorylation and acetylation, play a critical role in the
regulation of p53. The activated form of p53 has an ability to
transactivate its direct target genes implicated in cell cycle
arrest and/or apoptotic cell death, including p21¥4*, BAX,
PUMA, NOXA, and pS3AIP1 (20). Thus, the sequence-specific
transactivation activity of p53 is tightly linked to its pro-apo-
ptotic function (22). In a sharp contrast to p73 and p63, pS3 is
frequently mutated within its sequence-specific DNA-binding
domain in primary human cancers (23-25). Indeed, p53-defi-
cient mice developed spontaneous tumors (26).

In this study, we found for the first time that there exists a
functional relationship between RUNX3 and p53. Based on our
present results, RUNX3 is closely involved in the regulation of
DNA damage-mediated phosphorylation of p53 at Ser-15 and
acts as its co-activator.

EXPERIMENTAL PROCEDURES

Cell Culture and Transfection—African green monkey
embryonic kidney COS7, human cervical carcinoma Hela,
human osteosarcoma U20S, and SAOS-2 cells were main-
tained in Dulbecco’s modified Eagle’s medium supplemented
with 10% of heat-inactivated fetal bovine serum (Invitrogen),
penicillin (100 IU/ml), and streptomycin (100 pg/ml). Human
lung carcinoma H1299 cells were cultivated in RPMI 1640
medium supplemented with 10% heat-inactivated fetal bovine
serum and antibiotic mixture. Cells were grown at 37 °C in a
water-saturated atmosphere of 95% air and 5% CO,. Where
indicated, cells were exposed to adriamycin (ADR). Transient
transfection was performed using Lipofectamine 2000 transfec-
tion reagent (Invitrogen) according to the manufacturer’s
instructions.

RT-PCR—U20S cells were treated with the indicated con-
centrations of ADR. At the indicated time after ADR treatment,
total RNA was prepared using an RNeasy mini kit (Qiagen,

Valencia, CA). One microgram of total RNA was used to syn-’

thesize the first-strand cDNA by using random primers and
SuperScript II reverse transcriptase (Invitrogen) according to
the manufacturer’s instructions. The resultant cDNA was sub-
jected to the PCR-based amplification. Oligonucleotide primer
sets used were as follows: RUNX3, 5'-CAGAAGCTGGAGGA-
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CCAGAC-3’ (sense) and 5'-TCGGAGAATGGGTTCAGTTC-
3’ (antisense); p53, 5'-ATTTGATGCTGTCCCCGGACGAT-
ATTGA-3' (sense) and 5'-ACCCTTTTTGGACTTCAGGTG-
GCTGGAGT-3’ (antisense); BAX, 5'-AGAGGATGATTGCC-
GCCGT-3' (sense) and 5'-CAACCACCCTGGTCTTG-
GAT-3' (antisense); p21"4*! 5" .GACACCACTGGAGGGT-
GACT-3' (sense) and 5'-GGCGTTTGGAGTGGTAGAAA-3’
(antisense); PUMA, 5'-GCCCAGACTGTGAATCCTGT-3'
(sense)and 5'-TCCTCCCTCTTCCGAGATTT-3' (antisense);
pS3AIPI, 5'-ACCAGAACCTCTCGGTGATG-3' (sense) and
5'-AAGGAAAGGCCTGGAGAGAC-3' (antisense); and GAPDH,
5'-ACCTGACCTGCCGTCTAGAA-3' (sense) and 5'-TCCA-
CCACCCTGTTGCTGTA-3" (antisense). The expression of
GAPDH was measured as an internal control. The PCR prod-
ucts were subjected to agarose gel electrophoresis and visual-
ized by ethidium bromide staining.

Construction of the Deletion Mutants of RUNX3—
RUNX3(1-198) and RUNX3(1-67) were amplified by PCR
with the following primer sets: 5'-CGGAATTCCGATGGCA-
TCGAACAGCATCTT-3’ (sense) and 5'-GAGCCCAGACG-
GCACCGGTAACGGCTCGAGCGG-3' (antisense); 5'-
CGGAATTCCGATGGCATCGAACAGCATCTT-3' (sense)
and 5'-GCCCGGCCCGAGGTGCGCTAACCGCTCGAG-
CGG-3' (antisense), respectively. PCR primers included
5'-EcoRI and 3’-Xhol restriction sites (boldface) to aid cloning.
PCR products were digested completely with EcoRI and Xhol,
gel-purified, and inserted into the identical sites of pcDNA3 to
give pcDNA3-RUNX3(1-198) and pcDNA3-RUNX3(1-67).
The nucleotide sequences of these expression plasmids were
verified by DNA sequencing.

Immunoblotting and Immunoprecipitation—For immuno-
blotting, cells were lysed in a lysis buffer containing 25 mm
Tris-HCl, pH 7.5, 137 mm NaCl, 2.7 mm KCl, 1% Triton X-100,
and protease inhibitor mixture (Sigma), and spun to separate
insoluble debris from the clear lysates. Equal amounts of cell
lysates were separated by SDS-PAGE and transferred onto
Immobilon-P membranes (Millipore, Bedford, MA). The trans-
ferred membranes were incubated with monoclonal anti-
p21¥AF! (Ab-1, Oncogene Research Products, Cambridge,
MA), monoclonal anti-p53 (DO-1, Oncogene Research Prod-
ucts), monoclonal anti-BAX (6A7, eBioscience, San Diego, CA),
monoclonal anti-PARP (F-2, Santa Cruz Biotechnology, Santa
Cruz, CA), monoclonal anti-yH2AX (2F3, BioLegend, San
Diego), polyclonal anti-RUNX3 (Active Motif, Carlsbad, CA),
polyclonal anti-phosphorylated p53 at Ser-15 (Cell Signaling,
Beverly, MA), polyclonal anti-ATM (Ab-3, Calbiochem), poly-
clonal anti-PUMA (Ab9643, Abcam, Cambridge, UK), or with
polyclonal anti-actin (20-33, Sigma) antibody followed by incu-
bation with the appropriate horseradish peroxidase-conjugated
secondary antibodies (Jackson ImmunoResearch, West Grove,
PA). Bound antibodies were visualized by the ECL system
(Amersham Biosciences). For immunoprecipitation, 1 mg of
protein was incubated with 25 ul of protein G-Sepharose beads
(Amersham Biosciences). The pre-cleaned lysates were incu-
bated with polyclonal anti-RUNX3 antibody for 2 h at 4 °C, and
immunocomplexes were precipitated with protein G-Sepha-
rose beads for additional 1 h at 4 °C. The immunocomplexes
were washed three times with the lysis buffer, eluted from beads
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