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Development of a novel pancreatic cancer rapid diagnostic method by the
fucosyltransferases mRNA detection in peripheral blood

Kato, Junji
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It is very useful for the diagnosis of cancer and monitoring of the curative
effect if we can rapidly measure protein and a nucleic acid from cancer cell in the peripheral blood with
high sensitivity. Numerous fucosylated antigens in sera like CA19-9 serve as tumor markers for pancreatic
cancer. We developed a novel pancreatic cancer rapid diagnostic method by the fucosyltransferases mRNA
detection in peripheral blood using Droplet Digital PCR (ddPCR).

digital PCR



25,000
CA19-9, SLX CT
EUS-FNA
modality
MRD
biomaker
CTC DNA miRNA
PCR MRD
CA19-9 SLX
Yoshida M,
Takimoro R, Kato J, PLoS ONE 2012
|
1]
carbohydrate
fucosyltransferase
(FUT) Mas, et al., Glycobiology,
1988
1 2 3 4
FUT3 e Ce—
FUT6 —— —— —
actin - - -

[4 1. FUT3/6 mRNA ®%8L, 1. IE4 PBMNC,
2 - 3 CAI9-9 FEAERRHINAME. 2. AsPCL, 3
BxPC-3, 3, MIAPaCa-2. EhEh OB
£ mRNA ZfiH L, RT-PCR #Kif7. CA19-9
PEERED A MR TITFUT3/6 DFEMATTHE L T
V»%  (unpublished data) .

1
FUT3 FUT6
EMT
TGF-B3
Aaadom SFUTY SFUTS sFuta+6 [ 2, siRNA (2L
B FUT3/6 % KD
T5Z £,
® TGFB X%

TGF-p -

. E-cadherin (23831
ETFxmish
(A.EMT (i

D7 2 NAE.
SIFUT3, siFUT6 #

). TGFB L%k

Hirakawa M, Takimoto R,
Kato J, Br J Cancer in press,

CA19-9
biomarker
ddPCR
MRD
) S-1, Gemcitabine
4
(RECIST V1.1
)
-80° C
(Common Toxic Criteria for
Adverse Events ver4.0 )
CT
RECIST verl.1
2
RECIST
(
Gradelb RECIST
PR CR)
Grade0 la
RECIST PD SD
Fucosyltransferase
mRNA
AsPC-1, PANC-1, MIAPaCa-2, KP-4, PK45H,
BxPC-3 5 x 10° total
RNA CDNA FUC1-11
isozyme RT-PCR
1sozyme cDNA
sequence primer

Mas, et al., Glycobiology,
1988

siRNA IZL D {ETF

Tw5S (B)

AsPC-1, PANC-1,



MIAPaCa-2, KP-4, PK45H, BxPC-3 5 X

10° total RNA
RT2-Profiler PCR Array
FUT
RT-PCR
Fucosyl transferase
(FUT)
AsPC-1, PANC-1, MIAPaCa-2, KP-4,
PK45H, BxPC-3 1 x 10°
FUT

DNA  digital PCR
Digital PCR QX100 droplet
PCR system (Bio-Rad)
DNA QlAamp
MinElute virus spit kit
FUT primer 45nM
probe  12.5nM 10 upL  master
mix QX100 droplet generator
96 well G-Strom
GS4 thermal cycler PCR
Bio-Rad QX100
QuantaSoft v1.2

droplet
reader

2)
38500
DNA

LM100(OLYMPUS)
RNeasy Plus Micro kit (Qiagen)
RNA

DNA RNase-free DNase

(Qiagen) RNA
two-cycle target labeling and control
reagents kit (Affymetrix) CRNA

HG-U133 Plus 2.0

(Affymetirx)

Affymetrix
(GeneChip Technical Manual)
normalization

Quantile

R 2.8.1
BioConductor
log2
HG-U133Plus 2.0 54,613
2
fold-change (FC)
Wilcoxon

FC 2 10

Wilcoxon p<0.001

MRD
FUT

DNA RT-PCR ddPCR
Preliminary

retrospective

-80° C

Fucosyltransferase
mRNA AsPC-1, PANC-1,
MIAPaCa-2, KP-4, PK45H, BXPC-3 5x 10°

total RNA CDNA
FUC1-11

AsPC-1, PANC-1, MIAPaCa-2, KP-4,
PK45H, BxPC-3  FUT
RT-PCR

FUT
AsPC-1,PANC-1, MIAPaCa-2, KP-4, PK45H,
BxPC-3
FUT

DNA digital PCR

n.s.

n.s. P=0.03
1000+ [ If |

800

600 4

Copies/ul

400

200+

04

Cc D

3 A:REH B: BEZE (BFW ), CRESE
(CARIEETIE ), D : BERE (CAREDR)

ALB, CEDNBICERZERO I,




Osuga T, Takimoto R, Ono M, Hirakawa
M, Yoshida M, Okagawa Y, Uemura N,
Arihara Y, Sato Y, Tamura F, Sato T, lyama S,
Miyanishi K, Takada K, Hayashi T, Kobune M,
Kato J. Relationship Between Increased
Fucosylation and Metastatic Potential in
Colorectal Cancer. J Natl Cancer Inst. 2016
Apr 13;108(8).

Hashimoto A, Sato T, lyama S, Yoshida M,
Ibata S, Tatekoshi A, Kamihara Y, Horiguchi
H, Murase K, Kawano Y, Takada K, Miyanishi
K, Kobune M, Ichimiya S, Kato J.
Narrow-Band Ultraviolet B Phototherapy
Ameliorates Acute Graft-Versus-Host
Disease of the Intestine by Expansion of
Regulatory T Cells. PLoS One. 2016 Mar
31;11(3)

Horiguchi H, Kobune M, Kikuchi S,
Yoshida M, Murata M, Murase K, lyama S,
Takada K, Sato T, Ono K, Hashimoto A,
Tatekoshi A, Kamihara Y, Kawano Y,
Miyanishi K, Sawada N, Kato J. Extracellular
vesicle miR-7977 is involved in
hematopoietic dysfunction of mesenchymal
stromal cells via poly(rC) binding protein 1
reduction in myeloid neoplasms.
Haematologica. 2016 Apr;101(4):437-47.

Kubo T KawanoY Himuro N Sugita S
Sato Y Ishikawa K Takada K Murase K
Miyanishi K Sato T Takimoto R Kobune M
Nobuoka T Hirata K Takayama T Mori M
Hasegawa T KatoJ BAK s a predictive and
prognostic biomarker for the therapeutic
effect of docetaxel treatment in patients with
advanced gastric cancer Gastric Cancer
2015 in press

Koike K Terui T Nagasako T Horiuchi
I Machino T Kusakabe T Hirayama Y
Mihara H Yamakage M KatoJ Nishisato T
Ishitani K A new once-a-day fentanyl citrate
patch (Fentos ®Tape) could be a new
treatment option in patients with end-of-dose
failure using a 72-hour trasdermal fentanyl
matrix patch Support Care Cancer 2015in
press

Hoki T Miyanishi K Tanaka S Takada

K KawanoY Sakurada A Sato M Kubo T
Sato T Sato Y Takimoto R Kobune M
Kato J Increased duodenal iron absorption
through upregulation of DMT1 due to
enhancement of IRP1 activity in patients with
NASH Hepatology 2015 in press

HirayamaY IshitaniK SatoY lyama
S Takada K Murase K Kuroda H
NagamachiY KonumaY FujimiA Sagawa
T Ono K HoriguchiH Terui T Koike K
Kusakabe T Sato T Takimoto R Kobune M
Kato J Effect of duloxetine in Japanese
patients with chemotherapy@induced
peripheral neuropathy : a pilot randomized
trial intJ Clin Oncol 2015 in press

Miyanishi K Hoki T Tanaka S Kato J
Prevention of hepatocellular carcinoma:
Focusing on antioxidant therapy World J
Hepatol 2015 27:593-599

Sato Y Ohnuma H Hirakawa M
TakahashiM Osuga T OkagawaY Murase
K TakadaK KawanoY lyamaS Hayashi
T SatoT Miyanishi K Takimoto R Kobune
M Okita K Mizuguchi T Furuhata T Hirata
K Kato J A dose-escalation study of
oxaliplatin/capecitabine/irinotecan(XELOXIRI
) and bevacizumab as a first-line therapy for
patients with metastatic colorectal cancer
Cancer Chemoth Pharm 2015;75:587-594

MitsuiY SatoY MiyamotoH Fujino
Y Takaoka T Miyoshi J Kagawa M Ohnuma
H HirakawaM KuboT OsugaT Sagawa
T SatoY TakahashiY KatsukiS Okuda
T Takimoto R Kobune M Nobuoka T Hirata
K Kato J Takayama T Trastuzumab in
combination with docetaxel/cisplatin/Sa1
(DCS) for patients with HER2@positive
metastatic gastric cancer : feasibility and
preliminary efficacy Cancer Chemoth Pharm
2015;76:375-382

Ishiwatari H Hayashi T Yoshida M
Ono M Sato T Miyanishi K SatoY Takimoto
R Kobune M Masuko H Miyamoto A
Sonoda T KatoJ EUS-guided celiac plexus
neurolysis by using highly viscous
phenol-glycerol as a neurolytic agent (with
video) Gastrointest Endosc
2015;81:479-483

Ishiwatari H Hayashi T Yoshida M
Ono M Sato T Miyanishi K SatoY Takimoto
R Kobune M Kato J Phase I trial of oral S@1
combined with hepatic arterial infusion of
gemcitabine in unresectable biliary tract
cancer Cancer Chemother Pharmacol
2015;75:805-812

Ohnuma H Sato Y Hirakawa M
OkagawaY OsugaT HayashiT SatoT




Miyanishi K Kobune M Takimoto R Sagawa
T Masakazu Hori Someya M Nakata K
Sakata K-i Takayama T KatoJ APhase 1/2
Study of Definitive Chemoradiation Therapy
Using Docetaxel, Nedaplatin, and
5-Fluorouracil (DNF-R) for Esophageal
Cancer Int J Radiat Oncol Bio Phys
2015;93:382-390

KatoJ TakimotoR OsugaT OnoM
Okagawa Y UemuraN AriharaY SatoY
FumitoTamura Accumulation of L-Fucose Is
a Functional Target for Colorectal Cancer
Therapy The American Association for the
Study of Liver Diseases—Digestive Disease
Week 2015 DDW 2015 2015 May 16-19
Washington DC, U.S.A

KatoJ TakimotoR OsugaT OnoM
Hirakawa M YoshidaM SatoY Tamura F
Targeting SN38 delivery to gastrointestinal
cancer «cells using a fucose-bound
nanoparticle approach AACR Annual
Meeting 2014 2014 Apr 5-9 San Diego,
USA

Takimoto R Hirakawa M Tamura F
YoshidaM OnoM SatoY OsugaT Kato
J Fucosylated TGF-3 receptors transduces
a signal for epithelial-mesenchymal transition
in colorectal cancer cells AACR Annual
Meeting 2014 2014 Apr 5-9 San Diego,
USA

@
Kato Junji

20244345

&)

Takimono Risyu

10333699

Osuga Takahiro

40619714
Okagawa Yutaka

50722386



