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(FEREERD) Maintenance of stem cell function in adult liver/pancreas and creation of

mouse disease models
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MRRMNGEREIDLIN ? IZHNE-OICIE TRBNEDKISITHFIATLLION ? |IOEEMN
RAIRTHD, HRIE. T OREBATES M LU-EEBEICHMRMNFEL. Notch 57
ILE Sox9 B ERAFDENF - E MG T S MAZTRBLTNDIEERL - T KIE
BHRERRIZEILNAZEZVEIET AE T, EF Organoid Nevus [CEELILI- K EEB YV RE
TIVEEE Lz, CORR[DBERIEINETTATH A RYITRELTELELI-HEN
Hedgehog ¥ F FILENLTCREIEOMEIZEENT. BENERBLTHLEN S MN2T=, 2D LD
TG RAAIR D AT B 1 D IRFR (X R D BAEEROEEREICRID,

(EX):

To understand the pathogenesis of diseases, it is pivotal to understand the mechanism
maintaining organ homeostasis. We showed that pancreatic acinar stem/precursor cells exist in
the adult murine ductal tree and that Notch signal and the dosage of Sox9 regulate the efficiency

of new acinar cell supply. In addition, we showed that induction of oncogenic signals in skin stem
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cells results in skin tumor that mimics human organoid nevus. The detailed pathology of this tumor
has remained unknown but we found that tumor progression was mediated through Hedgehog
signaling that originated from the initiating cells and affected to the surrounding cells. Our findings
on the plasticity of adult cells will shed light on exploring the future therapies including

regenerative therapy and cancer treatment.
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Crypt ICEZERH LI-BHAEEZET 5 Sox9 [BIEMEEN 6 L - MREHEE21TT
WEEZETRLE, ARETIE, ()FE - BEEOSMRARMKELE LTOBEERIT
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Sox9 GEMEEICHFE T S AR FRMFHEOEERFICINDE X T LOBRHAZR
ME LT, BHEMEEICES T 51 E LTORRE T J 7L (Notch BEEEERTF+° Wnt BS
EEETFE) TRA Sox9 BB TARIEILT 5F. BITHIAK Sox9 [FiEHIE % sraa%E
® source E LTHATESANENZM S BMT, ELSHMEERHEFD Sox9 Hi4HEAE % FACS
V— kL., s~ & E i SAIREE DRI Z 5 E L 1=,
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Sox9 [GEE#%E 2 —4 v & LT oncogenic Kras, P53 Bz F 2RI EIEETIL.
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(1) BB & H AR 0 o] 28 M Il {448 oD 2 B8R

FRITAHERE®R., Sox9-IRES-CreER / v o 4 o< XA ZM L i= |ineage tracing &
ERICL o T, FIKEF - BESL S 4R - 513 Sox9 [STERTERMR A S D EGAMMAMEE
ZITTHBFINTINSEFHE LT (Furuyama et al. Nat. Genet. 2012), & Z AA%,
YD ES IL— TH4T o= BAC Sox9-CreER SRz =w o H#EL V= |lineage
tracing TI&. FBfK Sox9 EERIEEHMA 5 DEREMEMEIERO 5. FFEICH
LT3 Sox9 [EHEMEMAAN S OFRATHIEBBIBOHTLLENERESN., FRXTO
KFFLESIETERITEIILG ST, ThHbhb EAOMRDOERLLGLIRE BWKEEE
29 % Sox9 [BIEMRE M o DFGHMIRELS) Z0LDDERNEMONEIEEL L o1,
LAL. BRETLLA, CO2DODOERBERDEVEZHAT H5EERD “BiiAHizna]
BHLIIAHI?” ZHSBETHY . AAROE—DBEMTH D THFIE - RO
BHHEE L TOBETER-IDICVRELGEHEA] #HBATIFAINMNYICLELIEEZ T,
ZF T, HYOMEEEEZZEE L. Sox9-IRES-CreER / v o 4 > <O X DEEIBHFHE
[CERZR O THRITZEDDIEL LIz, BHTEKENEC, LEE2 OO IRIIBE
HH o HAERIFZ 1 AR ORI SOX9 FSHEMEEN S FFMAE. BERS W55 i HEREA
HBEINdEVWSRILHEREZR LIz, BERITAEDOHMET. MELFEMERONEIE Ptfla
T EDEERFHKED ON/OFF 217 TH LK. BERFREETDILDIC L > THIEIESH
BEHERLTWS, £FZT. 9 (X Sox9-IRES-CreER / v 4o 4 < XA M Sox9 HIRE
ERITLIzEC A, FIERBICIE Sox9 REEIETAIL K24 TERMLETHBH. B
[CHBEETLTVWEENDD 2Tz, £ T, BAK Sox9-1RES-CreER / v o 4 IR
D Sox9 HIFHRLSFEMIZ Notch > FFILERET HRERE1T > 7=, Notch-1C s&H|FKIR
T Notch U FILZ58& % LIREMBEA~DMEL NG S, FHITHesl /v 7O LT
Notch 5 FILE5EH B LIREMIEAD S EIMEE STz, BRIEEIZ, Notch-1C 58
FIRBICE > TSI HRBELEML Iz, ULDKEREN S, BIAFEEMIL Sox9 HIRE
& Notch S5 FILDES & > TRAIEEMNFIH SN EBEN M o1z, Ff-. 1 ElEHL
[FTREAT7AO—7 v TOHKER. Hesl #FiEL L THEEHE, S DIREMARMIAEE
DIFHERIN BN DD o =, B R DT ER (LRI BRI O AR MR B 3T 58
BICBELT . PAREICERDRERIZELDDOH D, ThHLL., ChETHEIIEE
HENSRETIIDEZEZAONTEREZN., EAOMBREREEH (TESH)., thE
D|EMNS L., IREHEMN metaplasia [Tk > THEEMBEKOREEFESTT S5 2 & (AW
DNEEMEDNPETH I EN  ERDOIIRETILTIHEENADDOH D, TDIEIZ.
Sox9 FHIWE A Notch (FLUARBEET ELEBZA DN, ERICENERET 5T —20HE
Y (Aol ¥

—7. BHEHE L - FEE - B - B Sk Sox9 PRI o) B #utk (% FACS 4 Hr L -#iRa %
EETLOHMEARICER LA, BRUNCHMEIHAMATORERIIHELZN 1=,
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QFEBETILIVADRH

DREEBETILIIR

FTRNDFERTHSH. Sox9CreER;LSLKrasG12D;LSLp53R172H; ROSA26r =¥ 0 R (L. FE#E=
ZRBETICE k organoid nevus #kEEES MR L 1=, Organoid Nevus (&, /INREE
[CRoNDHERMEEDSVVKERETHDH., HBFMIZIE, KIER. EE. KRKD 3
DDRJE compartment #ELBERELEAONTE -, EBEME RN LUIREINESEN
Zh oD MET HEBMICHE>THLBRALEHEENELDI LML, FIERE
CEZDPERELH D, CNETIDEBIZEITANABGEFERFIREShTULVES,
ST AMRHABAICE MY U TILOETH S HRASZEENCDESEDORE EHE S
ff= (Groesser et al. Nat. Genet. 2012), LA L. ZDRERKRALSMNTHL,
ETIIIVDRADEREBITOERIIKREND, HLADETILIVRDBEHE. BEFEE
BA LFIEFIC lineage tracing TEEMEDERZBMHERDIBIZHD, £ELI-KEE
BIZIE lineage B LIZMEDMBMNEEL TLEEMN L., &HIC Kras EEZXELT:
Sox9 &1t E L MAZA Hedgehog U FILZ N L CRABEDME~NEE M T, KIEIRPE
REHIREIZ AT Sox9 HIFFFIEHEZ L TLVAEAHIBA L 1=, HIFED Sox9 HIRE D
HEBES. 5 & Hedgehog U FILFIHAEER S —7 vy FELRYFLIEEZRLTLNS,

@ABR) YV ERBFEETILIVR

Sox9 [ MARERMIIZEE 4 #A T Prox1 ZA5EIET S Sox9 Cre; prox1 floxed;ROSA26r
TIAB L VHIKIZTFEILET B Sox9 CreER; prox1 floxed;ROSA26r < 9 R DA A,
B, 4 R VRERZMHETICKAMHEREEE. BHFZEL. A 2R vV EERET
TILRIDREGDRENIM 2z TNEDT T/ 34 TOXRE LG DEREIFRT S
PT.AYVRAOBEMBMAROI FaY FUTHIBOTEBRICEIEEZHR L1,
Lineage tracing M#&R. BMEMTFLTVRICEWTIIEEMEESENEDREIERE
TSox9 #HREL TULS1=HIZ Prox] BFFESINTLEH., BRABRFILLTDRIZE
WTIXtEBISIFMAEh O MIEMERA | incage label Sh3BFE, BI3T7 FLF Y UZEK
REEHNHICIE LR, BPICETTE2EN/HBAL, 2F Y. RAEBEMEETIX Sox9
FRIBVLTHELT. BEEMBED Proxl FEETHAIZELEbH ST, Sox9I Bitn s
B4R Prox1 NRFE SNz I2HIC. ZRMICIBEMAABEETICE TS EER
btz CDEIIT. SoxI M Z L DIFEFRICHKE L TS AIC. EXBBOREEHEH
[CLTWBKRTHAIN, A 2R v IERBEOREOERZICHRIDEHAFTINDS,
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Expression of SOX9 in intraductal papillary mucinous neoplasms of the pancreas.

Meng F, Takaori K, Ito T, Masui T, Kawaguchi M, Kawaguchi Y, Uemoto S.
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CAPS1 deficiency perturbs dense—core vesicle trafficking and Golgi structure and reduces
presynaptic release probability in the mouse brain.
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Sox9 and programming of liver and pancreatic progenitors.

Kawaguchi Y.

J Clin Invest. 2013, 123(5): 1881-6

Dclk1 distinguishes between tumor and normal stem cells in the intestine.
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Delayed gastric emptying improved by straight stomach reconstruction with twisted
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consecutive patients at a single institution.

Masui T, Doi R, Kawaguchi Y, Uemoto S.

Surg Today 2012, 42(5): 441-446

Successful neoadjuvant treatment with radiochemotherapy and systemic chemotherapy for
the locally advanced pancreatic head cancer: report of a case.
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Thrombotic microangiopathy—like disorder after living—donor liver transplantation: a
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A case of progressive digital ischemia after early withdrawal of gemcitabine and S-1 in a
patient with systemic sclerosis.
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Noninvasive intraductal papillary mucinous neoplasm with para—aortic lymph node metastasis:
report of a case.
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Surg Today 2011, 41(1): 147-152

The distribution of atypical epithelium in main—duct type intraductal papillary mucinous
neoplasms of the pancreas.
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Ito T, Doi R, Yoshizawa A, Sakikubo M, Nagai K, Kida A, Koizumi M, Masui T, Kawaguchi Y,
Manabe T, Uemoto S.

J Hepatobiliary Pancreat Sci2011, 18(2): 241-249

Continuous cell supply from a Sox9—expressing progenitor zone in adult liver, exocrine
pancreas and intestine.
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A phase I/l study of gemcitabine—based chemotherapy plus curcumin for patients with
gemcitabine—resistant pancreatic cancer.

Kanai M, Yoshimura K, Asada M, Imaizumi A, Suzuki C, Matsumoto S, Nishimura T, Mori Y,
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In vitro generation of insulin—secreting cells from human pancreatic exocrine cells.
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J Diabetes Investig 2011, 2(4): 271-275

RBP-J promotes the maturation of neuronal progenitors
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Genetic lineage tracing, a powerful tool to investigate the embryonic organogenesis and adult
organ maintenance of the pancreas.

Kawaguchi Y, Takaori K, Uemoto S.
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Specification of spatial identities of cerebellar neuron progenitors by ptfla and atohl for
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Neutrophil-to—lymphocyte ratio for predicting palliative chemotherapy outcomes in advanced
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Preoperative assessment of para—aortic lymph node metastasis in patients with pancreatic
cancer.

Imai H, Doi R, Kanazawa H, Kamo N, Koizumi M, Masui T, Iwanaga Y, Kawaguchi Y, Takada Y,
Isoda H, Uemoto S.

Int J Clin Oncol 2010, 15(3): 294-300

SRR

294

EMRMAIT 5284

1.

Kawaguchi Y, “Continuous cell supply from Sox9-expressing progenitors in adult liver,
exocrine pancreas and intestine.“, 3rd Symposium of the IMSUT & RCAST Global COE ~New
Horizon of Stem Cell Research and Regenerative Medicine~, Tokyo, 2011.3.4

MOz TR -BES - B E IS 15 SOX9 S HERTERFELE M S DIFGRIMAAEE . 5
97 BIHAXHLRFRFEMRE . KRR, FH 23F 58 14H

NO&w TRURES - BTl - B OB . 58 21 IRIREFNAEIF—(FOCS). K
. FRL23FEET7H 158

NOZ TRARET - - BGO#EFHEAE L. £ 29 MBAREMIEFSFHES. =10, TR 23




H=X21

20.

21.

22.

23.

24.

25.

26.

27.

28.

#£8RA21H

JIAOZEHR [Cre/loxP AWM REEMITIEIC L DIEIRH 4 - AR HIFHIB O],
% 52 AHAEBMELEREPNES. &R FR23F9A 248

O TiPS #ikax ALV -HERF AR EDFEAL . CIRA Mini-Symposium2011 -iPS
RS, F=-1rHPkE- EECAKX). FR23F 11 A 11 H

JIIOZAR Continuous cell supply from the Sox9—expressing progenitor zone in adult liver,
exocrine pancreas and intestine (B4} 73 A #8048 - B (28 (15 Sox9 [BTHERTERHIRD FEI M D D+
Rt 1. EM EIHASFEYFR BE. F23F 1213 6

JIIA R Genetic lineage tracing Z AL V=T B & - G ER B LM EEDMAEBHL. F
25 EIfFEREMBMESFIFS. RR. TR 23412 A 18 H

JIIO AT Tgenetic lineage tracing ZFAUN-EZR R AL - M I BB D EMT Y. 55 5 BIR KJHERE
iPS HifE-BEEFMRE. RM(EX). FR 245283 H

NOZ TEBOBAEIZDONTILIPS HlREXSRMESR. REB(EX). K 24 £3 A
29 H

NI TRUART BN S - B ORISR L E 112 AIBRNMZER, TR, TR 24 F.4

B 12H

NOEW ZHetFllaz AV ERFAREFAEORE ). & 55 BAARERRESR. H#
E.FER 24558 17H

INOZR, THF-BE- BB OR AL #5519 BFFMEMZE . FLIR. FR 24 56 A 29
=]

NOZEN MMHAREZBCELTIEVWVSEANCOBEEZORE . 5 67 BIHAHE LR
BEx B FR24%E7H208

JIIA AT Tgenetic lineage tracing (MIRE R EAENTIR)E AUV -IB3S 2 B - B D iR

1. E 37 BRIt ErEEx. =W, Tl 24E8A 18

Mo DEERRERRICBT2BAEEZEOREL. £ 99 OAKHILERRER RIR
B.FER25%3A21 A

Yoshiya Kawaguchi “In vivo plasticity of adult ductal cells”, & 72 BIXE¥ERFEF (72"
scientific sessions of American Diabetes Association) , Philadelphia, 2012. 6. 11.

Yoshiya Kawaguch “Paths to the induction of functional islets from pluripotent cells”, £ 9 [B]
EfERFESAANEEMERE F 4 AT7OTHERBEZREMESR (9th International
Diabetes Federation Western Pacific Region Congress/ 4th Scientific Meeting of the Asian
Association for the study of Diabetes) , Kyoto, 2012.11.26.

NOZER DEEHRBERICBTIBEEERDEE ], £ 71 S-Target i ER . KR, TR
25%8H1H

oW ries MlAZAVEHIAERREBRELAFOREI. S 2 BILE DM
Expert-Meeting, BRfF, A 25 9 A 13 B

NO&E TZEEMRHREZAVBRFAREMZROREZL £ 49 ODARFT+FHESR
S FAEEL.MIUL. FR 25 F10 A 17 H

NOxM BEEFAKSOERICAITIZHERO T - T8 - 220 - AR BT O fFl e E %8
AT ~DERA~ERFEZEFEL T~ WE. T 25F 10 A 22 B, XERFEE BHEH
ity - AT R B IR AT

Noxss NiPS #kaZAL-FRBERFABERAEOERE . T 256 FEERRER. @
F.F25F 11 A9AH

Oz TiPS MEEZAVWHERBICHTIBLEEROELE L. F 13 B AXRSLERERKRE
RMER FAEE. RR. TR 25511 A30H

naEsR TipsHlilaz AL -HRBERFEREFRREDRL L. Advans FFR S 2013, RIR, F
25512 14 B-15H

NB&ER MELHMEOBEERLERFABRANDIGA]. FMTEHRSIslet Equality | EE 5
2 EKR.FR26F1A7H

NoES BREFHSOERICAIT-REBRRES FUATIoZ0 T ~2 BERKRES
RELT~ HE. F 262 A 21 B, XERFE RFERAM -2 BRI

NaE TiPs #ilaz AL -SSR E0RE |, #RHFAEHK UPDATE, RiR, F




H=X21

26 E3H 148

*BRMAEEZSRE 1 H
1. Yoshiya Kawaguchi “In vitro conversion of gut into pancreatic tissue”, EFREFHIEFEEE 10
B FE R KEUSSCR 2012 ), Yokohama, 2012.6.15

=
o
EEME| WMBEH S04
¥
HEE- B | (BEEH) Etoft
KR
O
Web R — | REKZE iPS HMIKAFFZERT JIIORFFEE Web R—:
o http://www.cira.kyoto—u.ac,jp/j/research/kawaguchi_summary.html
(URL)
EREDHE | 1. THMEE-STATE, I. FER23FE 11 A 198, R (XS de #HE). aRE 128, BRE
= Bl et LOEREEXERIC ES MR, iPS Mia. ABIEME. EHMABLTLEIZEALTONYOTE
EDER A
win 2. THPRE - BERS-BAE R OBAR D K5 EHBOLLA ). TR 24 £9 A 2 B, m&L. —#i% 650
. REKRKZTHTIVITAIZT, Sox9 FHHEHIRED lineage tracing FERIZDULNTHEER
3. TiPS #ifazxAW-FRMERFAEEIFAROBRE L. i 25 £ 10 A 28 B, R ("AKE
JLR) . iPS $FaTF S E S (HEL 170 4. iPS AT EESF(TERBDENIZTHERE
DANZALB LV PS HilaZ ANV -ERBABEOMEIZOVNTEE
4. TiPS#ifaZzRAW-FRERFABRERAFEOEEZ). TR 25F 12 B 15 B, & (Fr/ R
TSHRERE) . SAA X574 8- THHR 1114 iPSHIFALIHRITEESICTHERBED
ANZXLE XV iPS HifaxE AN -ERFABEROMEICDONTHEE
5. TRUART - EM S R S B OB LT OWRICKZEETTIILOMHEL. FE/
2652 H288-3 A1 B. ERNILY—ILFBEBISUR) . RE-AREEOHESE. %
BERE . E., —fi& 327 &, FIRST L URTH ATRZRMTAIEC 2030 EADLFUF =T
FEABOT LY., REEBDAN=XLZEZFIDIZ NEXT IEOREREFRRAI—HRK
HE-—f% | 1. FEEHE.FER26FE2R 281 BIPSTHEEBEEHZ
HEEH (A2 B—Fyk: http://www.kyoto—np.co jp/top/article/20140202000016)
] 2. FERREE. FRL264£2 85827 BT AEEHE £RIZE)
o
FDith

7. ZOAFEEEE

Tl




H=X21

10





