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self-renewal is considered a key early event in carcinogenesis. To reveal the involvement

Dysregulation in the pathway that control normal stem—cell

of Polycomb—group (PcG) genes in early event in pancreatic cancer development, we analyzed
the function of the PcG gene Bmil in murine pancreatic stem/progenitor cells. As a result,
overexpressed Bmil did not enhance the proliferation capability and differentiation
capability of pancreatic stem/progenitor cells. We also examined activation of pancreatic
stem/progenitor cells in pancreatic tumor formation in a pdxl-cre mediated Kras G12D
expression model mouse. Histological analysis revealed that Pancreatic Intraepithelial
Neoplasia (PanIN) was observed in intra/ interlobular pancreatic ducts of pancreas with
high frequency. These results will enable us to better understand the process of

pancreatic cancer development from pancreatic stem/progenitor cells

AR TERA
(EHHAL : 1)
RS EEE & &t
2008 4RHE 1, 200, 000 360, 000 1, 560, 000
2009 4REEE 1, 200, 000 360, 000 1, 560, 000
2010 4 1, 100, 000 330, 000 1, 430, 000
R 3,500, 000 1, 050, 000 4, 550, 000




WFgesy B« [E 3

P o535 - fiE - SBREBIRES: - SRR — ik

XU — R R, BRI, e R A s

1. WML IO 5

IR IR O 8 AR e E F EMERF T
PLRRERE A 10 5, RG2S AR A& fHAG L
el B2 ITid, B ORK b EE R T
&5 A CAERAE EUNTHIE S b ERN
boD, —H TR CERICE T NEL
et MBI E Geia 7R RBICED Z
ERHALNIENSOH Y TOHMRITEE
Th D, SMMaO B CAERICIHR HE5EC A
Fas3 b B 5 B OB FRED KA HI 72
RERENEELEEZ DN, TEY X7 4
v RN EEREZE Ao TN D EE
2 Hid, TAITINETIZ, &R NS
A 2 A U TRk & 70 8 A BB AR 1 D FE B
HfE 2 5 AN Y a—LfEZ N7 E Bmil 2
JHFee/iBRAE I O B CAERZ EICHIE LT
HZEEHLNIL, X HIT, FFER/BIERAM
faC Bmil Z@ENCHBL I 5 & FRmEICE
HZEERWELTWS, —J, /BB
MIICBT DAY a— LY 7 B0/
REIC DWW CIERMIA 22 808 %\, LI
BT 5 B CAARGIEE OPRRIL, ER Ao
R O MEFF AR O PR IC BN B 721 T2
<., WERRAMAR OTEE L L BIH3 2 & S D
T 1 AOBRIZEN D AREME R B D,

2. Mo E®

e/ BT BRI 0> B O R R A% o BE
FRIZIT T, kRx 22l o B CAE R~ DB
BPRREINTWELERY a—Lf X8
DEEN % Eer /R BRI IZ 3B W TRETT 5,
F 7o, ERR/ATBSHRE A A & LT S
nE A& AR L. RSO A XD,

3. WOk

(1) FAE A A oD e 4R A HLRE VS D fife ST

fEH U7z pdx1::DsRed2 h T v AT = =
vy I UAXYPEREMEHL, =275
—FPBIORTFT 4 AR—FP 25 EHR

ERWTHaREREZ AR L, 2%,

bR MBS, R a—ABEX R IE

7ua—% A MA MU —%HWT DsRed2
D 7 Bl FE Fs K OMA 7 BEL G o8 B 12 B
SEM L EIT o T2, KWy HE 2 K
EEAETEEZEL, Ju—rtan=—F
BCRE O AR GE - b~ — I — DR BL A
FEAf L 7=,

(2) Bmil Z i FIF B S 7= Jee /R BRAn AL o
REMEFRMT

<7 X Bnil ®aFDEEENEAEN
FLiheoA L AR Z—FF A K
(pGCDNsam-Bmi1-IRES-EGFP) % ##§ #& L .
HEK293 i3 E A L7 %, 8548 ByE &[N L
7o L RE T A AR X— R R |
H B oM/ BRI &Y S8, Z0#% D
sma—Man=—EREBE Lo, K& T
HHICER ST 20 =—oRER s
X O& /b~ —F — (Insulin, Glucagon,
Somatostatin 2&) DI MHI L 7=,

(3) WEwp/miBR A A L LIeERBET LD
Bt

YEH S 47z Pdx1-Cre; LSL-KrasG12D < 7 A&
L0 KR e 73 1 0D IR e T LA 8 2 ) 1R
Wa{ToT-. 2O~ RAEF LTI, %K
JAC PanIN 2SHHBLL, JEEH & & b, PanIN
DAT—=UNETTDEEIND, 7k, Mk
ﬁ@ﬁingfl’)fbi\ ~<v XY -
> (HE) Yefts, Pdx1 %5005 BATLIR 2 VT ALK
b %iT o7,

4. WFFERR

(1) MWERRHNRE D B HLBEVE D R T

R Pdx1 XML O R~ — T —
ELTHAHRENTWS, AF5ETIE, 120
DIZ Pdx1 BMERR RS fAEsR /AT HI A & LT
RA AT DGR L, a0 giR
HIHEEE DML 2 A Tz, 7 —H A R A b
U — % F N CRERE / BRI B A S8R R A L2 B
T A7, Pdxl YuE—&F —OHH T
DsRed2 7338819 % pdx1::DsRed2 b 7 > A&
Vrx=mvw I v AEREHLE, ZD%,



Pdx1 OFBUIESE, 7r—H A A MY —
Z VT Pdx1-DsRed2 Tg HiEAF~ 7 ADE
figeHi e 2 oAk Uy A5 B AR DU TR
FENT AAT o T2, Z DGR, DsRed2"SSC™ (8] 43
O PEE b EMBEIZ £ 43k RE & O B GiE RE
EHTOMBBFEET D EDRHLMNE R
otoit\_@ﬁ THUCIEFERFR Sy S % 1
WHICH D KT 7 o — DN FET D 2 &N
Hoheol, ZThbDZ b
DsRed2""SSC™ [ 43 H L Z s / AT BIAHA A 28 R 2
BINCHFET DT EMBH LN E 72T,

(2) Bmil Z 5Bl S 7= e /aibkimia o
R REAT

oo DSIFER/RIBRMIIL 2t G & L CiT o 72
FATHFRE TliE, AV 2 —AFEEE T Bnil @
6 BUVE NN RE L2 e/ Bl BIRHE B O oA o3 { b &
FEL7- MR RN TTHET 5 Z L B3 5 &
o TS, £IC, FE/miBEMRIC IS T
5 Bmil O&FEZHGNITH7=0D, invitro
au=—7 v A %%E RV TR /BRI
Drua—rvan=—ERBRIZEIT 5
Bmil OREBERFNT 21T o 7=, ZINAL \-ﬁ%ﬁ L7z
e/ AR A 2 R ISR L, L by
ANWVARY Z—% T Bnil OEPEZEH %
SH, ZO®BOI v— Moo = — R
B LT, MEtoRER. FE/miBRHE I
BWTIE Bnil ZEFREBEIE T an=—
I EZE WD ERALBMNE 2o
Toe TDZ EMD, Bnil Z @RI &7
s/ HTEEA IR O B CAERIITTE L T
BEMEREWLDEEZ bz,

(3) WEwp/HiBEZ S & LR EET LD
Tt

et /BRI oo B CE R Bmi 1 O E |
HHERFCTLE LW O EE X bz, kg
ﬁ@@@@k% U 7= BT pl e F2 2 B iR
T HHOITIE. B MNEROMEOMBG 2 B
<ﬁﬁ¢é@%%7»%%bféwmfﬁ
O B K 1 D BEREMEMT 21T 5 FE
EEZ NS, [EFIEHR Kras B~
7 A (Pdx1-Cre;LSL— KrasG12D = 7 &) & FH»
TR /AR 2 iR L2 7 ek 2
AR LU CRMIE L 72, = ORER, Pdx1-Cre;
LSL-KrasG12D ~ 7 A ClI A 9 A F T
B R ME O R B R AR s DR S
BRI R 218 PanIN) 34 U TWD Z & 3
F2ETm, WIZ, PanIN OFAEIAIIZHONT

MRt aATo72 L 2 A, FEHE/NENERIZ
R T/NERBEE 23U T PanIN A E M EE I
AL TWBZERHLMN ST, ZTNET
2y B 1T/ NEERRE AR 2B\ TR IR 23 F
ETHZEEZRNE LTS Z &b, B

R L WD CHER IR O IE AL 23 4 T C
WD ATREMEDSRIR ST,

S, K0 FEMZRBEI I A T = X LRI O J
BRI OR D,

iR L2 RERFEET TV

39 HIT
2nd HIT
1ST HIT CDKN2AZ R
KRASZE R
o A z
Oy net

Develop PDAC

and metastatic
\ 4 tumor

Develop PanIAi

ERMROEELE

5. FreRFiHLE
(WFgEARFEE ., W3 R ONEEERFEE 1
=Ny

Ceskams) (BRe 1)
1.  Ishikawa M, Sekine K, Okamura A, Zheng
YW, Ueno Y, Koike N, Tanaka ],

Tanigichi H, Reconstitution of

hepatic tissue architectures from

fetal liver cells obtained from a

three—dimentional culture with a
rotating wall vessel bioreactor, J
Biosci Bioeng. 2011, 111(6) :711-8. #
A .

2.  Koike N, Cho A, Nasu K, Seto K, Nagaya
S, Ohshima Y, Ohkohchi N, Role of
diffusion—weighted magnetic
resonance imaging in the differential
diagnosis of focal hepatic lesions.
World J Gastroenterol., 2009, 15:
5805-5812, #FiA Y.

3. Wang J, Koyota S, Zhou X, Ueno Y, Ma
L, Kawagoe M, Koizumi Y, Okamoto H,
Sugiyama T., Expression and

localization of Regenerating gene I in

regeneration model,

a rat liver



4.

1.

Biochem Biophys Res Commun. 2009,
13;380(3) :472-7. #achH V.
LEPRENE, NEEE T, AOEE, R
a— LREX NI E B N LT e
O B CAE RS, B Ly, 2009,
53(4): 115-119. &AH Y.

B, NS, LEEE, T

Mifao B CEREERE, TR, 2008,

57(3)355-361. HIEEL.
Ao, LEPEERE, IFiRICE T 55
ke A Ok, B K B K, 2008,
66 (5)932-938, HIEEL .

(FagE]) Gt 34 1F)

F)NBERER, BAMR £, A HR R,
ARFBOR, T4, KEth—, #T
X, A O PR, Pdxl OFRTAEREE L L
ToWEE L B I AR T D R /1l B AR e
DOFEMEREMT, 55 10 [ B ARFAERRE S
ez, 2011423 H, HOR

P RERE, /N, HEA L, PR
B, BEEWH—, TEIZE, B0
AU a—AEH 237 E RinglB 2 L
o~ AFSfEo B CEREIE, 5
10 [Al HAFAEERPR RS, 2011 4 3
H, B
i, RBPEERE, /NMEREK, HE4
B, BREPR—, HRAMAE, & 05EE,
~ U A /AR IC B AR ) 3 —
LRER R0 8 Bzh2 OFSRER#NT, % 10
| AARFAER SSRGS, 2011 43 A,
HOR.

Zheng YW, Li B, Kimura M, Ueno Y,
Taniguchi H, Self-renewal versus
differentiation in vitro of human
BIT s 3rd

Congress of

hepatic stem cells,

Annual world
RegenerativeMedicine & Stem Cells
2010, Dec.5-7, 2010, Shanghai, China.
FNBRRRS, BAAR =i, 2o, )
A, KEt ., RIHFFRE, L
3, AP ER, R bR IS AR
92 R/ R RAR e D3RR 3 BifE & Rk
figtir, %5 33 [ AADFAEMFERFS -
# 83 Ml H AL TR REER KRS,
2010 4= 12 A, #.

N2, LBPEENE, WNEEE T, HEA
B, NMEWER, BEEH—, HEEZ,

10.

11.

12.

13.

14.

R, <~ v FEMko [ oEil
BT LHRY) a—uEy NI E
RinglB DOFEREMEAT, 55 33 BIHAS T4
WP EE - 5 83 M A AR FERE
AlRIRE, 20104 12 A, .
INERR,  _LBPEERE, /hiids, HE4
B, BEERE—, BB, A SEE,
JFapfifa 31 DR Y a— L fES 3
7 8 Ezh2 OFEREMAT, 5 33 [BI H A5+
EWFRES - 8 83 M HAALFEEK
EHAFRAKE, 20104 12 A, #A.

BIAR ==, JRIFHE —, /ELAN, T3
B4, Dai Fukumura, Rakesh K. Jain, _L
HYRENE, ERASC, A0 PEE, MR
N —2 &2F Lzt MHREBROARA
PSR ORESL, 5 33 [BIH A4
TR - 83 M HAAMFERES
[FR%x, 2010 4F 12 H, #F.
BAMREH, A JIPERAR, gk,
AIRER, JNT&W, KBt —, L
3, WHAXE, EERT Pdxl OR#{L
(2 & D ERR /BT BRAR R D IR IR 43 B &
PEFRAT, B 19 MIHARNA A A A=V
TR RS, 2010 4E 9 A, A&
Zheng YW, Li B, Miyabe Y, Ueno Y,
Taniguchi H, Clonal identification
and differentiation of human hepatic
8th Annual Meeting of
International Society for Stem Cell
Research (ISSCR), 2010, San
Francisco, USA.
MHEN, KEH ., RNEE, FH
wE, BEEFA O I T D M - 550
HIZERRIRIED BT, 55 65 [ HATHL
WAREEIS, 2010457 H, (LA,
NN, REtE =, RWNERE, AH
wE], RITNAEEL, MRHZ BT D #E%E
AL L INBYERT 2 7 — 81l
OHERE, 22 [B] A ARATRERES R -
TS, 2010 4E 5 H, flif.

HE4 R, EPRERS, NEEE T, /NME
WK, EEH—, HEBZ, & 0I5,
JTafm i oo B CAE RSB 2R Y
a— AFEEAE RinglB OFEREMAT, %
9[ml A AFBAER MR, 2010423 A,
NS

WS R, ER O, HHPEEE, W E
o, B, LEPRENRE, AfBEA, W
HEE, &R, EEALVF /AR

==

stem cells,

June,



15.

16.

17.

18.

20.

21.

22.

(2 KD ARSI E ] OfE, HE9lEl A
AREEER TSRS, 2010 4£ 3 H, A
.
AR, NME N, TEEEE, Dai
Fukumura, Rakesh K. Jain, BIfR=Ed#,
R BP R, B CC, A H M, in vivo
BT MERY V=2 & H Lt
N TR S EL R DN, 26 9 [B] H AR
A EPRFKS, 20104E3 A, K.
ME4 4, LEPEERE, ANEEE T, /NME
WK, BB —, HREE, & 05
The polycomb group gene RinglB is
regulate the self-renewal of hepatic
stem cells, & 32 [Al A AR FAEWFe
£, 2009412 A, k.

AINFERE R, LBPEENE, =IO, AR
B, WEE, RO, Role of a
Ezh2 in the
self-renewal of murine hepatic stem
cells, % 32 MIAASGFEMFRFR,
2009 4F 12 A, #HikL.
A0, LEPEERE, NEEET, B
HZ, TROmEIRHRICBIT 2R Y =
— LRES 8T B RinglB OFSRERRAT,
5 82 [l A ARAAL AR RS, 2009 4F 10
A, #A.

L EPRREIE, WNERE -, A0SR, T
Mzl TR a—Af Y NI HE
RinglB OFEREMENT, %5 51 Bl H ATH LA
TR RS, 2009 4510 A, AUES.

L EPRRIE, NS, ESC, BRI
—, HEBAZ, B&RRE, e
BIF25RY a— AREBELAT RinglB O
HEfET, 3 68 [l A AT FIES,
2009 410 A, ik

Koike N, Cho A, Ohshima Y, Arita S,

polycomb group gene

Takeuchi T, Tanaka H, Kawakami M,
Ohkohchi N, Extended right
hepatectomy with portal vein

resection and reconstruction used by
renal vein graft prior to hepatic
hilar
cholangiocarcinoma, International
Surgical Week 2009, 2009, September,
Australia.

Ueno Y, Naito T, Zheng Y.W., Isono K,
Koseki H, Taniguchi H, The Polycomb
essential for the

dissection for

gene RinglB is

expansion of hepatic stem cells in the

23.

24.

25.

26.

27.

28.

29.

30.

developing liver, 7th Annual Meeting
of International Society for Stem Cell
(ISSCR), 2009,
Barcelona, Spain.

ANHLELN,  HEBIE, A HEEE], KEth
—, AWE=E, JIEK—, HYx,
EHCR, KWMAEL, Bk 77k
Ze VPRt 2 ST S 7 AT PR AR
BRI D IR RIFAZETIBRIN, 25 21
Bl H AT REREAN B 22 - PSR, 2009
e H, AR

Naito T, Ueno Y, Zheng Y.W, Isono K,
Koseki H, Taniguchi H, The role of
in the
proliferation of hepatic stem cells.,
%7 [EEIE S AR Y T A, 2009 45
A, HOT.

Li B, Zheng Y.W, Miyabe Y, Ueno Y,
Taniguchi H, The
identification and differentiation of
human hepatic stem cells, &5 7 [A]EpHH
fas > RY w7 , 200945 A, H
Takebe T, Kobayashi S, Inui M, Emoto
Y, Ueno Y, Zheng Y.W.,
Taniguch H,

Research June,

polycomb group gene RinglB

prospective

Maegawa J,
Identification of human
in the
perichondrium of auricular cartilage
97 [T AR T A, 2009 4E 5
A, H.

FNBERES, ZHIEFSOR, )4, K
th, LEREENE, ERUIC, A KA,
AT AL R R A A FH O 72 B R kR Ay
SURHT RO, 5 8 [0l H AR FAEER Y
AR, 2009 43 H, HAL
WS, LEPEENE, =T, R
Wh—, WBME, & 0SEs, T
OHECHERIZET 2R a— A5 EEE
¥ RinglB OFERE, % 8 [l H AFFEEN
Fafess, 2009 4E3 A, HA
FEIRE ., fhEFAL, RAE, B4,
- BPEERE, BT, AR, MUhE
TIFAEBE TR L2 ANLESICX D
PEIRIF ORI, 565 8 [Bl H AR R
ez, 2009 43 H, HO.

NEH—, /MNEAN, HREFH, AH
WA, Hon, JIIEBKR—, RNEE,
B, JEAKE—, KITWAEEL, itk
{EEEREEDY 5 U 7o KB IR N 4 W A i
FENTFEERE 00 165, 25 46 [l H AR

cartilage progenitor cells




31.

32.

34.

6
(1

(2

(3

£, 2008 4F 10 H, 4.

REH —, /NEAN, RNER, I
K—, AR, /WNARTE, AHHKE,
Hroe, RIMANIEEL, Bek & RN
Wb - 7= B CREMERER O 2 YIBR
B, BRI bassVE S MERE, 2008 4 7
A, FLIE.

AE AN, REESE, FHIE, B
o, KEH—, JIIEK—, RNEE,
AR IE, KIS EL, AR Ik
T AHAMR 1 IEBOREG O EFR, AR
HILER IR MRS, 2008 4 7 H, #L
73

Wik E 7, LEPEERE, =i, mEr
W—, HREBZ, B0, i
DHOCEBIZB T R 2 — AHEE
F RinglB OFEREMRHT, 55 6 [BlEpMla
VARV T A, 2008 4E5 H, BT
WS 1, LEPEER, =, e
Wh—, WBIE, A 0od, i
O HCOHEEEICR Y o — LS T
RinglA/B 23f85-9%, & 2 Rl P =
T 4 7 AWFIES, 2008 4E5 A, —k.

. BFFERE AR

) IR R

KE  #6 (OSHIMA YUJI)

RRETHNL R « RPFSER - REFRR
e 5 10468209

) W gR S

% FERS (UENO YASUHARU)
BRI TS RF: « RS - Bh#
W7eE&‘E S - 60375235

) EHERT IR
C )

BT -



