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Nextj?eneratioq sequencing of pancreatic juice to diagnose malignant intraductal
papillary mucinous tumor

TAKANO, Shinichi

3,700,000

(IPVN) 1PN
1PMN TP53 SMAD4

Intraductal papillary mucinous neoplasms (IPMNs) are recognized as one of
the risk factors and precursor of pancreatic cancer. To diagnose malignant IPMN before surgery, we
conducted ?ene analysis of resected IPMN by next-generation sequencing and identified TP53 mutation
and SMAD4 loss as malignant markers for IPMN. Moreover, we tried to detect these gene alterations
with pancreatic juice samples which could be obtained before surgical operation, and we succeeded to

detect TP53 mutations in pancreatic juice samples. In the future, we should develop methods to
detect these gene alterations with blood samples.

1PMN



(1) IPMN

IPMN
cT EUS
(2) IPMN
A)
) IPMN
Exome
KRAS, TP53,
pl6, SMAD4

(Jones et al, 2008) IPMN
KRAS, GNAS, RNF43, APC
(Wu et al, 2012)

®
DNA
IPMN  GNAS
GNAS IPMN

(Takano et al, PLoS One 2014)

IPMN

IPMN

@ (
)
(EUS-FNA ) )
DNA/RNA
-80 (EUS-FNA
)
FFPE
1PMN
(
)
DNA/RNA
DNA/RNA
2
DNA
(REPLI-g Kits, QIAGEN )
DNA
@ ( )

copy number variation

lon Proton Sequencer
(Life Technologies Corp.)
Exome 1 Genome
4



Torrent Suite Software

400
I1PMN
EUS-FNA
L
i«
(IBRAERE) / . G 7c Ticlc a c 6
/ RESRMINEEICLD HRRRABL AR B FEREERR
Fe PEDNA/RNADHIE (RIS —IIVY-) EFORE
EEROEMUR
®
( pathway
)
@D
IPMN
1PMN
IPMN
1PMN 50 [Low-grade
dysplasia (LGD): 18 , High-grade
dysplasia (HGD): 10 , IPMN-associated
invasive cancer: 22 ] ERCP
19
DNA KRAS,
GNAS, TP53, RNF43 51
Copy number
IPMN  HGD
1:
IPMN
2:
IPMN
51

KRAS (88%), GNAS (76%), SMAD4
(52%) RNF43 (42%), TP53 (38%
1:

1PMN

TP53 (p 0.01), SMAD4

(p=0.01)
TP53 (p53)  84%, SMAD4 (Smad4)
2% 2: Copy
number SMAD4
TP53

Histological subtype G
Histological grade LIGD

[ KRAS NURRRNANN
- fﬁ?f (L]
W RNF43 i
M SMAD4 [ |
B KMT2C m
| CDKN2A
| BRAF
| PIK3CA 1
|RET
|apc
|ATM
| STK11
| CTNNBT [ |
|KIT [
| PTEN ]
I (100%)
19 IPIN 9
TP53 5 4
TP53
SMAD4 1PMN
TP53
1PMN

BEFT—H—(ERICLDREEDE

Eifg B TP53 RNF43

MPD MN CEA Cytology  UIRRARKL _ CIRRAAR _
e ™ oange AT Gange MO G AT L ATOR
LuGD (10 2 73 Class5 ard
usb 4 0 11 Class5 Asorw |
? LGD 438 4 Class 3
S|uwo 67 2 Class3
o |uwo 4 6 10 Class3b
8| oy e BERNGS it
L—luwep 1 3 36 Class2 R ‘ HEE
b T o oo _loRs 44% 100%
''''' Wep TH2T 5 41 Class3 D300N |
_ HeD 9 4 122 Class3
Z| N 4 16 253 Class3 A17sH [l arsH i
E v 337 2 | 8311 cClss1 hezs [ nexs |
= | N 6 25 10 Class3b s183* [l s183 |
#H NV 8 23 701 Class5  Y234del R Y234cel I
LB | wv (420 20 17953 Class3b Gusse v
N3 14 29 Class2
INV 17 22
BUE TGS SRERR O TRILERR —
&)
1PMN
DNA
1PMN
(IPMN-D) IPMN
(IPMN-C)
30 , IPMN4O
IPMN-D 16 ( 16
), IPMN-C 12 (IPMN: 5 , 112
) 98 117
DNA
KRAS, GNAS, TP53 50
RNF43
1: 50
IPMN-C
IPMN  IPMN-C  IPMN



2: IPMN-C
3: IPMN-C 1PMN
KRAS, GNAS, RNF43

1: IPMN-C
KRAS (90% vs 92%), TP53 (40% vs 50%)
, GNAS (0% vs 16.7%, p=0.02)

IPMN  IPMN-C  IPMN
KRAS (75% vs 100%), GNAS (83% vs 100%)

2: IPNN-C 12 4 1PMN
8 IPMN
1PN 9
3 1PMN
7 1PMN 5
3: IPMN-C  IPMN-D
GNAS IPMN-C (16%
vs 50%), KRAS (91.7% vs
100%)  RNF43 IPMN-C
(0% vs 40%)
IPMN-D KRAS
IPMN-C 20
IPMN-C  IPMN
1PMN
IPMN-C GNAS
RNF43
1PMN-D

IPMN-C

KRAS KRAS || KRAS KRAS KRAS
GNAS GNAS || GNAS GNAS TP53

1

1. Takano S, Fukasawa M, Kadokura M, Shindo
H, Takahashi E, Hirose S, et al.
Next-Generation Sequencing Revealed TP53
Mutations to Be Malignant Marker for
Intraductal Papillary Mucinous Neoplasms
That Could Be Detected Using Pancreatic

Juice. Pancreas. 2017. DOl :
10.1097/MPA.0000000000000931 ( )
12
1' ’ ’
(2017) 1PMN CEA

. Gastroenterological
Endoscopy 59: 935.
2. s s )
, , et al. (2017) IPMN
114: A779.
3. , . s
, , et al. (2017) IPMN
I1PMN
32: 456.
4. , , .
, , , et al.
(2017) IPMN
; 114: A371.
5. s S
, , et al. (2017)
(IPMN )
32: 452.
6. ) s
(2017)
I1PMN
114: A413.
7. , . s
, , et al. (2016) IPMN
Gastroenterological
Endoscopy 58: 1979.
8. s ) s
, , et al.
(2016) 4mm
1 . 43: 191.
9. ) s
(2016) IPMN
113: Al113.
10. s s
(2016) IPMN
IPMN
113: A611.
11. , , )
, , et al. (2015)
Basics and Applications
IPMN
; 30: 268.
12. , ) ,
(2015)
(IPMN)

27: 1041-1044.

@
TAKANO, Shinichi

80377506



@

®

*

ENOMOTO, Nobuyuki

20251530



