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PcG proteins form chromatin-associated multiprotein complexes, polycomb repressive
complex 1 (PRC1) and PRC2 and repress the expression of targets such as Ink4a/Arfgenes.
Bmil, a component of PRC1, has been implicated in the regulation of self-renewal in a range
of different stem cells including hepatic stem cells. Analyses of Bmil-deficient and/or
Ink4a/Arfdeficient hepatic stem cells revealed that Bmil regulates self-renewal and
tumorigenicity in both Ink4a/Arf-dependent and -independent manners. Microarray
analyses successfully identified 5 down-regulated genes as candidate downstream targets
for Bmil such as sex determining region Y-box 17 (Sox17).

Loss-of-function assays of £zAZ2, a major component of PRC2, also revealed that Ezh2 tightly
regulates self-renewal in both normal and cancer stem cells in liver. Moreover, we showed
that pharmacological inhibition of £ZHZby an S-adenosylhomocysteine hydrolase inhibitor,

3-deazaneplanocin A (DZNep) is a promising approach for the eradication of liver cancer

stem cells.
AR TEHE
(SHHHEAL - 1)
[EXET STy MR & &
2009 4E 2,100,000 630,000 2,730,000
2010 % 1,200,000 360,000 1,560,000




R
R
ERE
R 3,300,000 990,000 4,290,000
WFe45 8« By S
BFE OF - fH - NESREFREZ - LR
F—U— R omeEpfiie, e, RN o—aiE s . B OoEREE, BMI1, EZH2

1. WFZEBRAAYS WD 5t

AU a— ANBET# (PcG)iX. polycomb

repressive complex (PRC)1 33 X TV PRC2 ™

2 DOBEEREEK L, TEY=RXT 4 v/

IRER R 2 S, PeG TR H R
HE 7y 7 & U CHERE T 2 2%, TRl 25

T ARRAT RIS OFEREARAT 13 PRC1 DR S) T

THDH Bmil 22 E&HLITRbDITED,

PRC2 OIEREITARTZ oI S Tuialy,
HEEE D, PcG % > 737 Bmil M IEH Fe
#Mf@ (Chiba et al, Gastroenterology 133:937,
2007) B X OFmE AL (Chiba et al,

Cancer Res 68:7742, 2008) DH#EFFIZMAT
b LEMLNT LR, IFEIZBIT D%
B3 T DRERFEM 72 5y F A T3 = X N EH

BT ST RUY,

2. WFFEOHBY
AHFZE I, AFRBIZEIT 5 Bmil 12 & 585
I ERERE D fEIF 21617 €. Ink4a/Arf LIS

HHUIER D 12 R R A ZIT o7z, FIRRT,

IE & e Ml ds X OV o/l &2 v ¢
PRC2 O M1 T % Ezh2 OFERE
ERT 24T\, PeG IZ & 2 T ia il ek o
SR EANE LT,

3. WD IE
(1) ~A 7 wv7 LA fITIC X % Bmil OFiH#
FRE 5y T DR
Bmil %158 Uz Ink4a/Arf /R IB TR

fo~A 7 a7 LA fFITIZ LY Inkda/Arf DL
N DFER 5y T D [RIE & AT,

(2) T ORI X ORRIEIZRIT 2
SOX178A5 T DI BURHT

JIFE B A R s & OV BRI IC B8 ) €
MSPIEIC LY SOXI78IET T RE—H—D
DNA A F b ztpatd o & & biz, U7
% A 1 PCRIEIZT mRNA OFEH L~ L % 3F
fili L7z,

(3) IEFAFEHIANIC T D Ezh2 OFERERRNT
i V2Tl i >k oD DIk BRI A 22 73 e « [RI L
VT A NANRY Z—F5 T Ezh2?D
v I BT ATV, BEERICBW TG LT,

(4) FHERHIIIZ R D EZH2 OFSRERRAT
Fa s AAE 2 & EpCAM S EMnAa 2 45 -
EN L, LT UANART H—F LMKy
T{b&¥ (DZNep) #HW\WT EZHZ2D /
7T EITV, BiEREB L WNin vivo 128
UWTTRRES L 72,

4. WFFERCR

(1) REFZED~A 7 2T LA fifht & BEE D
(ES #if®) ChIP-on Chip 7 —% L Dkt

BAZ LD . Bmil OFHUEASF L LT,

Sox17, Irx5, Gjb2, Shox2, Bhmt2 ® 5 & {n+

VT w7 LT, Sox17%RHIFBL LT

JT A R EEFERE 2N A AR R L, ket



BhIE DT,

(2) SOX171%, KIFFEIZHVT DNA A F /L
1z X U silencing %5 1F 2 #ElEL T &
LTHESNTWD Z&0n, Mz
WK E1T - 72, HepG2 MR TlX, 7' &
T —HEI D FF A F ik L gene
silencing 237 & & LAV D3 R IA T
L OBEED - IR L B ISR TRV BL L
VR L, O DNA A F 11kl iﬁﬁﬁf#“@
bolz, LoT, SOXI7&ETHIFREIC

D FENHLEIS 7 & U CTHEEET D2 i
AHTH -T2,

(3) Ezh2% /) v 7 Xv v Lo
n=—7 A TiX, HOERESIH S
oL LBz, IR ~Ds b - Kb
RENBZ S,

(4) APl 2 O TERE T, U A AR
7 52— WIS T{bA % DZNep (12 X 5
EZH2 D¥REFLZEIZ L - T, EpCAM BB
45 1 D 35 X O sphere FRKRE DK T &
Il iz, HIEARE~ U AD xenograft mdel
TlX., DZNep #5012 L 0 B E L OWE
BEH R O 23 A & D BTz,

5. FreRFiRLE
(BFFEAREE
13 FRR)

Jeor A e OB EERTIEE 12

(MEREamSC) (4 1)
1. Chiba T, Seki A, Aoki R, Ichikawa H,
Negishi M, Miyagi S, Oguro H, Saraya
A, Kamiya A, Nakauchi H, Yokosuka
O, Iwama A. Bmil promotes hepatic

and

both

stem cell expansion

tumorigenicity in

1.

Ink4a/Arf-dependent and

-independent manners in  mice.
Hepatology, 52:1111-1123, 2010. ¢

=l

Chiba T, Aoki R, Miyagi S, Negishi M,
Konuma T, Taniguchi H, Ogawa M,
Yokosuka O, Iwama A. The polycomb

group gene product Ezh2 regulates
proliferation and differentiation of

murine hepatic stem/progenitor cells.

J Hepatol, 52:854-863, 2010. &ai A

Negishi M, Chiba T, Saraya A, Miyagi

S, Iwama A. Dmap1 plays an essential
role in the maintenance of genome
DNA repair
14:1347-1357,

integrity through the
process. Gene Cells,

2009. &HiA

Chiba T, Kamiya A, Yokosuka O,
Iwama A. Cancer stem cells in

hepatocellular  carcinoma: Recent
progress and perspective. Cancer Lett,

286:145-153, 2009. &Hif

(=¥ GH4fh)
TEAMN., s HEE., BEAK

Regulation of liver cancer stem cells

by polycomb group proteins. % 3 [H]
JCA-AACR Special Joint Conference
(TR, 201143 A 4 H)

TRV, HARERRS, BEEK KV
T NREX 8702 X D R O
RS 25 96 I8l H R LER PR e
(BRI, 2010454 A 23 H)



3. WM. HHEL Mgk 21ER
A 45 & OV e M & R 7 s oD |
BEME 25 17 [Bl A AT R s B
M CRURIF, 2009 4 10 A 15 H)

4. TP, FAMEKM, MEEKR. &
J;% Regulatory machinery of Bmil

n both normal and cancer stem cells
in liver % 68 [0l H A Ea s (Fh4s

JIIR, 2009 410 A 2 H)

6. BF7EAH
(1) BrFeR R
T3 ¥4 (CHIBA TETSUHIRO)
THERT: - EFEMERE - B
WF9e# %5 : 00381583

(@) W3R

AR EE (IWAMA ATSUSHI)
K« REPLELMIERE - Hidz
FH5 1 70244126

_H
H

T B (MIYAGI SATORU)
THER: « KFEPEEZIERE - Bh#k
WFgeE 35+ 20400997

875 Y (YOKOSUKA OSAMU)
BERE - KEFEBLEIEPE - B%
e B 5  90182691



