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Distribution and clonality of multiple intraductal neoplasms of the pancreas
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The Iiguid biopsy, promising clinical application for early detection of
pancreatic neoplasms consist of many molecular alterations about not only the index tumor but also
the background. For better understanding of the genetic alterations occurring throughout the
pancreas, mutation analysis of multiple sites, including normal pancreatic ducts, in two cases with
high-grade IPMN and double pancreatic cancer as index lesions, respectively. Approximately 40% of
the patients had some kind of gene mutation. The majority of these mutations were low-grade
intraductal lesions, but mutations were also found in some normal pancreatic ducts. There was no
significant difference in the number of samples examined between the two cases, the distribution of
grades, and the rate of concordance in KRAS mutation type between index lesions and background
pancreatic sites, but individual differences were observed in the number of KRAS mutations.

clonality KRAS



liquid biopsy (LB)

pancreatic intraepithelial neoplasm (PanIN) intraductal
papillary mucinous neoplasm (IPMN) acinar to ductal metaplasia (ADM)

LB (Index)
LB
Index
1 (HG)-1PMN 2 pancreatic ductal adeno
carcinoma (PDAC) 2
@
Index Background BG BG
microdissection
@
nN) (LG-PanIN incipient IPMN (ilPMN) )
HG-PanIN  iIPMN ) (SQm) ADM
1 2
(©))
1(HG-IPMN)  Index11 BG71 2 Index7 BG76
8
multiplex digital PCR
KRAS/GNAS

(1) Index BG

PDAC  IPMN
Index 18/18 BG 56.8% 83/146
BG 76 8
Index (17718 ) BG  38.4%(56/146 )
BG 56 ddPCR validation KRAS 4
GNAS BG  KRAS 52/146 35.6%
BG
KRAS
(2) BG N LG foci
PaniIN
Index
2000
Littges PDAC Index
35 364 LG-PanlIN KRAS
33.6%(79/235 ) (Luttges J, 1999, Cancer) LG-PanIN

KRAS Kanda PDAC  IPMN  Index 89



169 PaniIN pyrosequencing KRAS
12 PanIN-1A  92.0% PanIN-1B  92.3% PanIN-2  93.3%
Hosoda PDAC  IPMN  Index 10 16 LG-PanIN
94%  KRAS (Hosoda W, 2017, J Pathol)
LG foci76 46 43
KRAS KRAS 55.8%
Littges 21%(21/98 ) KRAS
(Luttges J, 1999, Cancer) Kanda 20
(Kanda M, 2012, Gastroenterology)
7.9%(5/63 ) 6.3%(4/63
) KRAS
KRAS Luttges Kanda
3 PDAC IPMN  Index
Littges 1999
Kanda Littges
NGS
PCR 3
3 Kanda PaniIN 1.9
20
20% 12% 20
KRAS (p=0.2757) PDAC  IPMN
Index KRAS
KRAS
(3) BG KRAS Index-BG
Index  PanlIN Murphy PDAC10 Index
PanIN2 3 15 PanIN  34-96 Index
Index PaniIN (Murphy S J, 2013,
Gastroenterology) PaniIN Braxton PanIN
3 PaniIN 14
PaniIN KRAS
PanIN
(Braxton A M, 2023, bioRxiv) PaniIN
Index
Index KRAS G12v BG 7 KRAS
KRAS
)
HG-1PMN  Index Casel 70 PDAC
Index Case2 76 2
“ soft pancreas”
Casel 33/34/3 Case2 30/42/4
Casel 61.8%(21/34 ) Case2 59.5%(25/42
)
KRAS Index Casel 47.6% Case2 38.7%
KRAS Casel 3 Case? 7
PDAC  IPMN
Index
(Hruban R H, 2000, Clin Cancer Res) IPMN IPMN
Sequential
De novo 1PMN

Branch-off 3



Sequential 2 KRAS
(Omori Y, 2019, Gastroenterology)
2 Index

Index
Index

Braxton, A. M., Kiemen, A. L., Grahn, M. P,, Forjaz, A., Babu, J. M., Zheng, L., ... Wood, L.
D. (2023). Three-dimensional genomic mapping of human pancreatic tissue reveals striking
multifocality and genetic heterogeneity in  precancerous lesions.  bioRXxiv.
d0i:10.1101/2023.01.27.525553

Hosoda, W., Chianchiano, P., Griffin, J. F, Pittman, M. E., Brosens, L. A., Noe, M., . . . Wood,
L. D. (2017). Genetic analyses of isolated high-grade pancreatic intraepithelial neoplasia
(HG-PanlIN) reveal paucity of alterations in TP53 and SMADA4. J Pathol, 242(1), 16-23.
doi:10.1002/path.4884

Hruban, R. H., Goggins, M., Parsons, J., & Kern, S. E. (2000). Progression model for
pancreatic cancer. Clin Cancer Res, 6(8), 2969-2972.

Kanda, M., Matthaei, H., Wu, J., Hong, S. M., Yu, J., Borges, M., . . . Goggins, M. (2012).
Presence of somatic mutations in most early-stage pancreatic intraepithelial neoplasia.
Gastroenterology, 142(4), 730-733.e739. d0i:10.1053/j.gastro.2011.12.042

Littges, J., Schlehe, B., Menke, M. A. O. H., Vogel, I., Henne-Bruns, D., & Kléppel, G. n.
(1999). The K-ras mutation pattern in pancreatic ductal adenocarcinoma usually is identical
to that in associated normal, hyperplastic, and metaplastic ductal epithelium. Cancer, 85(8),
1703-1710. doi:10.1002/(sici)1097-0142(19990415)85:8<1703::Aid-cncr9>3.0.Co;2-r

Murphy, S. J., Hart, S. N., Lima, J. F, Kipp, B. R., Klebig, M., Winters, J. L., ... Couch, F. J.
(2013). Genetic alterations associated with progression from pancreatic intraepithelial
neoplasia to invasive pancreatic tumor. Gastroenterology, 145(5), 1098-1109 e1091.
doi:10.1053/j.gastro.2013.07.049

Omori, Y., Ono, Y., Tanino, M., Karasaki, H., Yamaguchi, H., Furukawa, T., . . . Tanaka, S.
(2019). Pathways of Progression From Intraductal Papillary Mucinous Neoplasm to
Pancreatic Ductal Adenocarcinoma Based on Molecular Features. Gastroenterology, 156(3),
647-661.e642. doi:10.1053/j.gastro.2018.10.029



5 5 2 0

Omori Yuko Ono Yusuke Morikawa Takanori Motoi Fuyuhiko Higuchi Ryota Yamamoto Masakazu 277

Hayakawa Yuko Karasaki Hidenori Mizukami Yusuke Unno Michiaki Furukawa Toru

Serine/Threonine Kinase 11 Plays a Canonical Role in Malignant Progression of KRAS-Mutant and 2023

GNAS-Wild-Type Intraductal Papillary Mucinous Neoplasms of the Pancreas

Annals of Surgery e384 e395
DOl

10.1097/sla.0000000000004842

Kobayashi Toshikazu Omori Yuko Ono Yusuke Karasaki Hidenori Mizukami Yusuke Makino 56

Naohiko Motoi Fuyuhiko Unno Michiaki Ueno Yoshiyuki Furukawa Toru

Pathways for the development of multiple epithelial types of intraductal papillary mucinous 2021

neoplasm of the pancreas

Journal of Gastroenterology 581 592
DOl

10.1007/s00535-021-01783-2

Tachibana Shion Mizukami Yusuke Ono Yusuke Sugiyama Yuya Okada Tetsuhiro Kitazaki Arisa 10

Sasajima Junpei Tominaga Motoya Sakamoto Jun Kimura Keisuke Omori Yuko Furukawa Toru

Kimura Taichi Tanaka Shinya Nagashima Kazuo Karasaki Hidenori Ohta Tomoyuki Okumura

Toshikatsu

Genetic Tracing of Clonal Expansion and Progression of Pancreatic Ductal Adenocarcinoma: A Case 2020

Report and Multi-Region Sequencing Analysis

Frontiers in Oncology 18
DOl

10.3389/fonc.2020.00728

Omori Yuko Ono Yusuke Kobayashi Toshikazu Motoi Fuyuhiko Karasaki Hidenori Mizukami 477

Yusuke Makino Naohiko Ueno Yoshiyuki Unno Michiaki Furukawa Toru

How does intestinal-type intraductal papillary mucinous neoplasm emerge? CDX2 plays a critical 2020

role in the process of intestinal differentiation and progression

Virchows Archiv 21 31

DOl
10.1007/s00428-020-02806-8




35

2020

302 312

DOl

STK11 plays a canonical role in malignant progression of a subset of KRAS-mutant IPMNs.

109

2020

Okada T, Mizukami Y, Koizumi K, Takahashi K, lwano H, Asahara S, Kuwatani M, Kawamoto T, Sato H, Hayashi A, Kawabata H, Goto
T, Sasajima J, Fujiya M, Ono Y, Karasaki H, Okumura T.

FEASIBILITY OF DIGITAL PCR-BASED QUANTIFICATION AND MUTATION ANALYSIS OF PLASMA CELL-FREE DNA FOR DIAGNOSIS AND SURVEILLANCE
OF EARLY-STAGE PANCREATIC TUMORS.

DDW2020

2020

Omori Y, Ono Y, Morikawa T, Motoi F, Higuchi R, Yamamoto M, Karasaki H, Mizukami Y, Unno M, Furukawa T.

STK11 Plays a Canonical Role in Malignant Progression of a Subset of KRAS-mutant Intraductal Papillary Mucinous Neoplasms.

109th USCAP Annual Meeting

2020




(Mizukami Yusuke)

(30400089) (10107)
(Ono Yusuke)
(40742648) (90101)




