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Pancreatic-Intestinal Crosstalk: a novel approach to elucidate the tumorigenic
process of PDAC
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The tumorigenic process of pancreatic ductal carcinoma (PDA) may be closely
associated with homeostasis of the intestinal tract, e.g., innate immune system. To elucidate the "
Pancreatic-Intestinal Crosstalk™ during the tumor initiation, we analyzed the alterations in an
intestinal environment using a mouse strain which spontaneously develops acinar-to-ductal metaplasia

and pancreatic intraepithelial neoplasias (PanINs), offering a model of the early-stage of the
pancreatic tumorigenesis.

16S rRNA gene-based metagenomics assay of stool DNA provided a specific microflora profile during
pancreatitis-induced progression from ADM into PanIN. Besides, the morphological study demonstrated
the close link between the tumorigenic process in the pancreas and the intestinal tract where
Paneth cells may play an essential role.



# X C—19, F—19—1, Z—19, CK—19 (J#H)

1. WFZERIts SO 5

KBS ) bh—rr v R ahhd & U= Ein+
AT HAN 2 R, BB &V D Al )
ORI A DRI AT SN/ D
DD, HIEMEN A DRI TH DN AT
BWTH, MifgL~L, ISR~ T
DBIAFEEN L HOABERNIF L NI/
STERY, BIEA N =X LMEBERICED D 1E
HWNEREINTET,

REBROBWOYETHD M) 11X, ARick
WTIRKDIR E DR THY . < OfME
FENEEEMHAEERA LTS, ZhbitEy
& THA | OREFEIX, 5 BTk 4 IR B AT
BT D, ZOHERT =X LD EHEH D
NHRGELEEZEZDND, BEREOREEIC
FET D33 M, PiEYWE CTHDo-T
4TV EFEATHIET, FOEISE
I B2 1ET 5, BN OMEES B R aE
et LR L OBEIZHSOWTIE, ZHETIC
Fox MTO T RIEMIRBE X —F > e L
T SEBREIRFZE & R 0 T, IESORER . &
DIZWASNEIER L TE T,

NI L2 ORE . /N - + B AT
D ELEMEEE EEERDN TS, Lo
L. PERADEVEIRE 2 15T DA L 1
WNEREE, MOV A HIEHT 2 EE RER &
DO BERITR D TR R TZRE STV,
FEDS A DRIHIZE A & 2 ORI\ I VT,
G BRGIER AL U &+ 24D
HEFF > AT AOREFEN R B> T Alfg
MERHHN, ZOMNTADMRIZTZNET
WS BNTW RN,

2. WFZED B

FEFEDN VDR, B A WT I N AEEY &<
INEREE & WD ERIFT COA X R bR &
TR, 7 v A b—2 | BMFET D LV
i (K1) o & BEDARIBRREE % B RFE
JET D~ AET VERW, IBNBREDOZ(L,
T b LIGNME 3 D2 & OFIAEIZ B 5

ToLEEZLND BRBEROZA Az 7 I L

AR ZE DERR & ORER O 02 6
DT HIEEARFFEOEE LT,
RAKEICIT E NERNAICBITD Y XA 7%
AR L IGNBREDOEH L W I REN LT 7
n—FFHZEICLY, FHOMEIZLS T
Bhovaii~ L BN 5 = & T 5,

3. WFgED ik

DS A DRIBRIFZS & LC, BREDBMEICHE
21t £ 9 A T & 5 acinar-to-ductal
metaplasia (ADM) 72 & OVIZ pancreatic
intraepithelial neoplasia (PanIN) 723EEZE
Thod, THDHORITNEZ ARFIET 5
BFUE~ T AET VERNT, EER XS
J BRATIZ X 2 BN AR O 28 b 2 bl L
FIMIET — 2NN ETITMBIZBHEE L

1; BREERICSITS
(o0 h—2 ] OES VRS

FiRE- X - ! -
— s . RHIERE =
Eﬁ”’;‘{) %f;ﬁfcf % —> " panIN PDA
a-defensin
(72T H99—NF)

INEZTD EPERE
BARERE DZEAL
<EREOIOXBM—0>

H SR S it O & BRI AT 21T o 72,
JRENE BLA IS R KRAS % 36 HLG 5 & s+
W~ A (Pdxl-Cre;LSL—-Kras®® ; LA KC
~ D A) Tlk., 4% 8~12 T ADMIZHEELS
HHIBRED SN A OND, ZhbORE
NEALT D Z L 3B TH LN, BETF R
D—HD>TaAL I A NF= L OEERELYTH
LNV A CEEENREGET DL, FHEIN
DRI, BREF2IRIZ0A T % PanIN ~
CHERT D,
AWFZECIEZ D~ 2% FWTC, BEERIER
B DI L FERAMIE D EEERICED
WEEEHR L, A% 8 @lmn~ o R kL
LA U DFGEITV, BRI ZEE 2 AL L
T, 1) 16S rRNAEIGZTIZ X D IGPHE#E D
7u 75 A4/ (165 rRNA; V3-V4 fEik %
I11lumina MiSeq Z HWNTHEHT) . 2) IE& BK
REOT T 2 B —3FThdo-T 47
U OFREBLAE I LT, O 8% DOEKIC
X 0SB A ARR AT L. /G S x
NAIOIZRE DM 21T 5 72, S &I FERLHR
BIET L0 ATERIR A OB Y - B G A2 1T
-7 (K 2-1),

X2-1 ; 3R EORESE

Control PanIN PanIN +Caerulein
(WT or Pdx1-Cre) (Pdx1-Cre;Kras) (Pdx1-Cre;Kras)

92 ﬁ%b ﬂggb iggb
¥

& == - FHE
DNA { ';;Fmsw*
Metagenome ELISA Histology/IHC
Sequencin - - i
fi#ff  Sequencing Cryptdin-1/4  G-defensin
16S rRNA PanIN grade

BiR)7e~ o A0 igfiksxE (= e
— L, BIOKC =7 R) ROHEME, FHERELER D
A LTA %K 2-2 1L,

E#~17 2 (Pdx1-Cre ¥7-1% LSL-Kras)
BLOKC w7 2 (Pdx1-Cre;LSL-Kras) 2%t
L. A% 8L A v (50 ug/kg & 1 B
IR C 6 A, 2 HRE) F7=1% PBS ZjgHE
HE U, S cofEEEaT 1288 L, #
RN A2 AR TV, 8 B O#EEERIEZ & -
TR L, /MG K., el 2 5 LRk
WIEAT 24T > 72, FT-BE I EZDLREEL L .



W L OMB#E & OHRET -T2,

E2-2 ; Y2 TWBAXETALF1>

Control Control PanIN PanIN
+PBS +Caerulein +PBS +Caerulein
n=12 n=12 n=12 n=12
4iE1% 8iE% 16i81%
FE BT LA > /PBSiESt fRE
* WV 2 ’&
7£%§ 12$M§ 16%%&
R (VL >idatai) (E5d%48) (E59188)

4. HWFZERR

% THE (B LA TR L 12 8 GRS
#%4H), 168 (EFTE 8H) O~ v AF[H)
O HLEE L 72 DNA % U MR AT 217 > 72,
ZORER, BV LA U EER LTZKC T R
BT, KRR MR O HBLD HERE S u7e
(X3, JLHED, ZOREREMNG., FEERTERZ
DFEAE - BRI, EDED D AT GE
WERBE DAL E STz rIREME DS R S 1L
2o

B3 ; #{E16S rRNA X5%5°J L

WEMERE (FILANIL)

Control +PBS Control +Caerulein PanIN +PBS PanIN +Caerulein
100% —— ‘—
80%
60%
40%
20%
0%

m Unassig ned; Other m Bacteria; Other Bacteria; Actino bacte ria
Bacteria; Bacteroidetes  m Bacteria;Gyanobacteria  m Bacteria; Deferribactere s
m Bacteria; Firmicu tes m Bacteria; Proteobaderia m Bacteria; TM7

m Bacteria; Te nericute s m Bacteria; Ve rucomicrobia m Bacteria; [ The mi]

F7-. FROETFT I~ R TBE O
JRE. /N SR NHIROIERE,  F 7= IR O
PRI 21T o T2 . BL LA v %
TS L2 KC =~ 22BN T, /INNEDOEES,
/NGRS HIRE O BE & S BT BIR 28 oD SR
JEL DB S, EREFAIC B VBE %
AL TS GaXiEmEmF o7
— X OHFH ; K4, £o, B aery
A V7LD FRONMBREIZ T B R
BALIZOWTOEL T 2D TN D,

ZNHD KC =A% AW RS
g7 v A b—2 1 LW ESTT S
e 5k, THEN A DOBEM L EESEE &
MENEREER L OE 2SI 25 ARGE R
EDEHZEOERMFIZOWTHL N L,
MADRE YN HIZBT 2 F RO A %2152
TRk BRME~DREDRNY ET 5,

E4 ; BFE2ROLLE
o NS . X

50

v
v
v o N T
! R ol
g '
.
w04 . j? . 5
.
o

30

N N NP
& X q oo™ 92 o KO oo™ 92 o
O o5 oV ye© °% oo W o™ oo o\ 2 oo O
<° foe“‘ S R e o

5. ETrpdgIam L5
(WFFEEE . DHIEHE LN e (2
=S

CMERERmSC) 11 17F)

1. Patra KC, Kato Y, Mizukami Y, Widholz
S, Kottakis F, Boukhali M, Revenco I,
Grossman EA, Liss AS, Screaton RA,
Ryan DP, Mino—Kenudson M, Fernandez—
del Castillo C, Nomura DK, Haas W,
Bardeesy N. Mutant GNAS drives
pancreatic tumorigenesis via PKA-SIK
signaling and reprogramming lipid
metabolism. Nat Cell Biol (2018, in
press) (FHH V)

2. Goto T, Fujiya M, Konishi H, Sasajima

J, Fujibayashi S, Hayashi A, Utsumi
T, Sato H, Iwama T, Ijiri M, Sakatani
A, Tanaka K, Nomura Y, Ueno N,
Kashima S, Moriichi K, Mizukami Y,
Kohgo Y, Okumura T. An elevated
expression of serum exosomal
microRNA-191, =21, —451a of
pancreatic neoplasm is considered to
be efficient diagnostic marker.

BMC Cancer 18:2018;116

doi: 10.1186/s12885-018-4006-5
(HHdH V)

3. Ono Y, Sugitani A, Karasaki H, Ogata

M, Nozaki R, Sasajima J, Yokochi T,
Asahara S, Koizumi K, Ando K,
Hironaka K, Daito T, Mizukami Y. An
improved digital polymerase chain
reaction protocol to capture low—copy
KRAS mutations in plasma cell-free
DNA by resolving  “subsampling”
issues. Mol Oncol 11:2017;1448-1458
doi: 10.1002/1878-0261. 12110.
(EHHY)

4. Patra KC, Bardeesy N, Mizukami Y.

Diversity of precursor lesions for
pancreatic cancer: Genetics and
biology of intraductal papillary
mucinous neoplasm (Review). Clin
Transl Gastroenterol 8:2017;e86

doi: 10.1038/ctg.2017.3. (Hi#dHY)



10.

Saha S, Gordan JD, Kleinstiver BP, Vu
P, Najem MS, Yeo JC, Shi L, Kato Y,
Levin RS, Webber JT, Damon LJ, Egan
RK, Greninger P, McDermott U, Garnett
MJ, Jenkins RL, Rieger— Christ KM,
Sullivan TB, Hezel AF, Liss AS,
Mizukami Y, Goyal L, Ferrone CR, Zhu
AX, Joung JK, Shokat KM, Benes CH,
Bardeesy N. Isocitrate dehydrogenase
mutations confer dasatinib
hypersensitivity and SRC-dependence
in cholangiocarcinoma. Cancer Discov
6(7):727-39  (2016) doi: 10. 1158/
2159-8290. CD-15-1442. (HFHH V)
Matsuzaka S, Karasaki H, Ono Y, Ogata
M, Oikawa K, Tamakawa S, Chiba S,
Muraki M, Yokochi T, Funakoshi H,
Kono T, Nagashima K, Mizukami VY.
Tracking the clonal evolution of
adenosquamous  carcinoma, a rare
variant of intraductal papillary
mucinous neoplasm of the pancreas.
Pancreas 45:915-8 (2016) doi: 10.
1097/MPA. 0000000000000556. (#E#cdH V)
Driscoll DR, Karim SA, Sano M, Gay DM,
Jacob W, Yu J, Mizukami Y, Gopinathan
A, Jodrell DI, Evans J, Bardeesy N,
Hall MN, Quattrochi BJ, Klimstra DS,
Barry ST, Sansom OW, Lewis BC, Morton
JP. mTORC2 signaling is required for
pancreatic cancer development and
progression. Cancer Res 76;6911-6923
(2016) doi: 10.1158/0008-5472. CAN-
16-0810 (&FHidH V)

Sugiyama Y, Sasajima J, Mizukami Y,
Koizumi K, Kawamoto T, Karasaki H,
Ono Y, Tanabe H, Fujiya M, Kohgo Y.
The protein expression level of Gli2
is a feasible marker of ligand-
dependent hedgehog activation in
pancreatic neoplasms. Pol J Pathol
67(2):136-44 (2016) (FHidH V)
Sasajima J, Uehara J, Goto T,
Fujibayashi S, Koizumi K, Mizukami Y,
Ishida—Yamamoto A, Fujiya M, Okumura
T. Pancreatic metastasis of
angiosarcoma (Stewart-Treves
syndrome) diagnosed using endoscopic
ultrasound-guided fine needle
aspiration: A case report. Medicine
95;e4316  (2016) doi:  10.1097/MD.
0000000000004316. (#FHid V)
Sugiyama Y, Kawamoto T, Sasajima J,
Koizumi K, Karasaki H, Mizukami Y. A
Rare Case of Epidermoid Cyst in the
Pancreatic Tail Invaginated from the
Splenic Hilum: Long—term Alteration
in Imaging Findings. Intern Med
55(24) : 3591-3594 (2016) doi: 10.2169
/internalmedicine. 55. 7466 (&Fid V)

11.

Imai K, Karasaki K, Ono Y, Sasajima
J, Chiba S, Funakoshi H, Muraki M,
Hanaoka H, Furukawa T, Furukawa H,
Kono T, Nagashima K and Mizukami Y.

Metachronous pancreatic cancer
originating from disseminated
founder pancreatic intraductal

neoplasias (PanINs). The Journal of
Pathology: Clinical Research 1;76-82
(2015) doi: 10.1002/CJP2.8

(FHd o)

(%K) Gr1ah)

1.

Ono Y, et al. An improved digital
polymerase chain reaction protocol to
capture low-copy KRAS mutations in
plasma cell-free DNA by resolving
“subsampling” issues. 25th UEG Week
(2017. 10. 31 ; Barcelona, Spain)
Mizukami Y, et al. Plasma DNA
genotyping using digital PCR for
surveillance of pancreatic cancer in
high-risk individuals. 25th UEG Week
(2017.10.31 ; Barcelona, Spain) 3k
SELECTED FOR POSTER OF EXCELLENCE
Omori Y, et al. Concomitant pancreatic
cancers arising adjacent to index IPMN
share identical KRAS mutations and are
associated with a favorable
prognosis. 25th UEG Week (2017.10. 30;
Barcelona, Spain) 3kSELECTED FOR BEST
POSTER AWARD
Mizukami Y, et al. Digital PCR-based
liquid biopsy for early detection of
pancreatic cancer. 25 76 [A]H AJEFE
S (2017.9. 28 ; i)
Ono Y, et al. Improved digital PCR
protocol to capture low-copy KRAS
mutations in plasma cell-free DNA by
pre—amplification. &5 76 [A] 0 AJEFE
s (2017.9. 30 ; i)
K E#RE . Liquid biopsy (2 & % R4
R, BREBOFM Y AT A DOR%
(Liquid biopsy for Cancer Screening
& Detection) .2 15 [l H ARERARME L 723
LIRS (2017.7.29 ; A7)
PE)IERE fth. HBEi2dsiT 5 KGN AE
B> cfDNA & g~ — A — DR,
66 [7] H A=A 4 (2017. 6. 17; T-5E)
Ono Y, et al. Molecular tracing of
IPMN and related adenocarcinoma to
define distinct routes to
carcinomas of the pancreas
annual meeting (2016. 10. 28;
USA)
Mizukami Y, et al. Liquid biopsy for
early detection pf pancreatic cancer
47th APA annual meeting (2016. 10. 28;
Boston, USA)

invasive
47th APA
Boston,



10.

11.

12.

13.

14.

Mizukami Y, et al. Plasma DNA
genotyping using digital PCR for early
detection of pancreatic cancer; 2nd
report (UMINO00012810). 5 75 [A] H A
e (2016, 10. 65 f{w)

Ono Y, et al. Liquid biopsy using
digital PCR for early- and advanced-
stage lung cancer. % 75 [0 H AEFE
s (2016. 10. 6 ; i)

Mizukami Y, et al. Plasma DNA
genotyping using digital PCR; Novel
diagnostic tool for early detection
of pancreatic cancer. Joint
Conference of JPS&IAP&AOPA (2016. 8. 4;
&)

Mizukami Y, et al. Plasma DNA
genotyping using digital PCR for early
detection of pancreatic cancer. &5 74
[m] A A e iTie 2 (2015.10.9;
4 )

Ono Y, et al. Tracking the clonal
evolution of adenosquamous carcinoma,
a rare variant of intraductal
papillary mucinous neoplasm. 2 74 [A]

H AR S22 (2015.10.9; &4 5R)

(Z D)

R A= DN

FLIRE BRTEIN I PE = 50T
http://www. higashi-

tokushukai. or. jp/clinical_study/index. php

6. WFIEH
(1) WRFEAREH

JNEF #84 (ONO, Yusuke)

EEIEN TEINS FLIR B AEIN SR
FERRER Y o & — [EFRIFZERT

B PR A= AR5 R AT 5

AR, F TR

Wrgesdes 40742648

@) WFFEsr i

MREEZ

K b sl (MIZUKAMI, Yusuke)
JENERIKRS: 55

HeH %

EEIEN TEINS FLIR B AEIN SR
FEER B o ¥ — BRI

DS AT R R

30400089

Akt ZNHI] (NAKAMURA, Kiminori)
bMEE KRS KFPe o mbl EiF ekt
AL RS RERL AR - AR AE MR SR B

ER/ SR e e
W%
W& S © 80381276

A S (Atsuo, Maemoto)
EPEEN EINES AL B EMN P
R o & — EZRWERT

IBD WFFEER FRF &
WF9EEFE+ © 40400113
() WFJEH1#E

72 L



