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n vivo Ad-MCA SCID
Ad-MCA PDAC

NCBI Gene Expression Omnibus GEO
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Ad-MCA anchorage-dependent multicellular aggregate

BP biological process

CC cellular component

CCK-8 cell counting kit-8

CD44v CD44variant

CFSE 5- (and 6-) carboxyfluorescein diacetate succinimidyl ester
CSC cancer stem cell

CXCR4 C-X-C chemokine receptor 4

DEG differentially expressed gene

DMEM Dulbecco’s minimal essential medium
EDTA ethylenediaminetetraacetic acid

EM-type hybrid epithelial/mesenchymal-type
EMT epithelial mesenchymal transition
EthD-1 Ethidium Homodimer-1

FBS fetal bovine serum

GEO gene expression omnibus

GM gemcitabine

GO gene ontology

H&E Hematoxylin & Eosin

IC50 The half maximal inhibitory concentration
JST Japan Science and Technology Agency
M-type mesenchymal-type

MCA multicellular aggregate

ME-type hybrid mesenchymal/epithelial-type

MF molecular function

MPC 2-methacryloyloxyethl phosphorylcholine
N.S. not significant

NK natural killer

PanIN pancreatic intraepithelial neoplasia
PDAC pancreatic ductal adenocarcinoma

Pl propidium iodide
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pancreatic ductal adenocarcinoma, PDAC Li D.
et al., 2004 ; Hidalgo M., 2010 ; Vincent A. et al., 2011
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Mani S.A. et al., 2008 ; Wang Z. et al., 2009 ; Arumugam T. et al., 2009 ;
Acloque H., et al., 2009 ; Rhim A.D. et al., 2012 ; Craene B.D., 2013
PDAC EMT

Aiello N.M. et al., 2017 ; Zheng X. et al., 2015 PDAC

(anchorage-dependent multicellular aggregate, Ad-MCA)

EMT
PDAC
Miyatake Y. et al., 2013 ; Miyatake Y. et al., 2015 EMT
D
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HEK293T EMT Ad-

MCA PDAC
PDAC Ad-MCA
PDAC

EMT PDAC
EMT
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10 6%

Li D. et al., 2004 ; Hidalgo M.,

2010 ; Vincent A. et al., 2011
GM
Burris H. et al., 1997
GM

1997 GM PDAC
C-X-C chemokine receptor 4 CXCR4)

Arora S. et al., 2013

cancer stem cell, CSC
al., 2007 CSC

GM
Li L. et al., 2011 CSC
Borovski T. et al., 2011
CSsC
CD44
Su Y.J. et al., 2011 CD44
CD44v

R.L. et al., 2011 EMT CD44v

Mani S.A. et al., 2008

2011

Burris H.A. et al.,

ROS
PDAC
Li C. et
CSC
in vitro
CSC
CD44s
Brown
CD44s
CD44v8-10 CSC

Ishimoto T. et al.,

anchorage-dependent multicellular aggregate,

Ad-MCA

CSC

CD44 CSC

Miyatake Y. et al., 2013 ; Miyatake Y. et al., 2015

10



MCA
Gravelle P. et al., 2013
Ad-MCA
MCA Ad-MCA

HEK293T
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PDAC PCI-55 PCI-24 PCI-43 PCI-6 PCI-35 MIA PaCa-

2 PANC-1 7 PCI-55 PCI-24 PCIl-43
PCI-6 PCI-35
Kishimoto T. et al., 1996
MIA PaCa-2 PANC-1 Tsukuba, Japan
HEK293T

10% fetal bovine serum (FBS) penicillin/streptomycin
Dulbecco’s minimal essential medium (DMEM)
NHDF Shiga, Japan
15% FBS penicillin/streptomycin DMEM

/ CD44 (clone IM7; eBioscience Inc., San
Diego, CA) CD44v9 (clone RV3; CosmoBio, Tokyo, Japan)
Ki-67 (clone MIB-1; DAKO, Glostrup, Denmark)
GM Sigma-Aldrich, St. Louis, MO 5-
(and 6-) carboxyfluorescein diacetate succinimidyl ester (CFSE; Dojindo
laboratories, Kumamoto, Japan) PKH26 Sigma-Aldrich

PDAC HEK293T NHDF
1><10° /mL HEK293T NHDF 1 umol/L
CFSE 37 15 PBS 3 24 24
HEK293T NHDF PDAC
2><10°
Propidium iodide (PI) PDAC
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CFSE sub-G0/G1
Miyatake Y. et al., 2013

CFSE HEK293T/NHDF PDAC GM 0.8
UM 48 70% -20
RNase (20 mg/mL) Pl 20 mg/mL
FACScant flow cytometer (Becton Dickinson, Franklin Lakes, NJ)
CFSE PDAC 10,000

CellQuest Pro software version 6.0 (Becton Dickinson
Immunocytometry Systems, San Jose, CA)

CFSE HEK293T PDAC 18
5>10%/mL 3% FBS PBS FACSAria
(Becton Dickinson, Franklin Lakes, NJ) CFSE PDAC
6.5>10° Reverse transcription polymerase chain reaction
(RT-PCR)
4% 15
0.1% Triton X-100 (Roche Diagnostics GmbH, Mannheim, Germany)
PBS 4 70% 4
0.1% 10
4 Alexa
Fluor 60
Olympus DP70 Olympus DP controller software version 1.2.1.108
(Olympus, Tokyo, Japan) (FV-1000D; Olympus, Tokyo,
Japan)

Reverse transcription polymerase chain reaction (RT-PCR)

PDAC RNeasy mini kit (QiaGen, Hilden, Germany) RNA
RNA 1 ug DNase | (Thermo Fisher Scientific,
MA, USA) Go Script Transcriptase & Reverse Transcription System

13



(Promega, Mannheim, Germany) cDNA PCR Go Taq

Green Master Mix (Promega) 95 15 95 30 55
30 72 30 35 72 7
1
1. RT-PCR
5 -3
CD44v Forward TCCCAGACGAAGACAGTCCCTGGAT

Reverse = CACTGGGGTGGAATGTGTCTTGGTC
E-Cadherin Forward AATCCCACCACGTACAAGGG
Reverse = GGAGGTGGTGAGAGAGACCT
N-Cadherin Forward CCAGCGACCCAGTCAGGATTTA
Reverse @ TTCACATGGGGCGGCATCTA
Vimentin Forward GGCTCGTCACCTTCGTGAAT
Reverse = GCAGAGAAATCCTGCTCTCCTC

TGF- Forward AGGTGGTCTATGTTGGCGTCTGGAT
Reverse = AGGATGAGGATGACTGTGGTCTTGA
DKK1 Forward CCATTGACAACTACCAGCCGT
Reverse = CCGGCAAGACAGACCTTCTC
NT5E Forward CTCCTCTCAATCATGCCGCT
Reverse = CCCAGGTAATTGTGCCATTGT
KRT6A Forward CGTCAAGAAGCAGTGCGCC

Reverse = GAGCAATGGGTGCTCAGATGGTA
TMEM154 Forward CCGTCGGCCGGGGTAAT
Reverse  CCTCACACATCAAGACACTGC
TNFRSF10A  Forward TTGTGTCCACCAGGATCTCAT
Reverse = CTGAGCCGATGCAACAACAG
HENMT1 Forward TTCCGGCTCGCGGTCT
Reverse = TCCACAACGGAGCCATGATA

AREG Forward ACTCGGCTCAGGCCATTAT
Reverse CTTTTCCCCACACCGTTCAC
LAD1 Forward ACGGCCATACGGAGATCAGA
Reverse  TTCTCAAAGAGGTGGCGCTT
ZBED1 Forward TCCTGGAGCCAGCAGGT

Reverse TGCTGCTTCTTGCTGTCGTA

14



MMP1

IRS1

FERMT1

OCIAD?2

IFl144

SLFN13

HS3ST1

CLDN23

DAPP1

NQO1

SERPINBS

MSTI1R

PLEK2

ITGA2

LAMC2

GAPDH

Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse
Forward
Reverse

ACAGCTTCCCAGCGACTCTA
GAGAGTTGTCCCGATGATCTCC
CTCAGTCCTAACCGCAACCA
AGGTCATTTAGGTCTTCATTCTGC
GGACAGCCTTTTGGAGGACAT
CCTTCGATGCCAACATGCAG
AAACTGCACATCCACAGAGC
CAAGAGACCAGCAAGTGCAA
ATTCCCCATCGCTGAAGGAC
CCTCCCTTAGATTCCCTATTTGC
CGGAGTGTCCTGGAGCTTGA
TCCATGTTGAACTTGCACCAATA
GGGTACGCGACTCAGTAATTGG
CCTCAATGGGTGGATAGGGC
CCAAGGCCTACACCAACTCG
CAAGCGTCTAGAGGTCGGAG
CTCCAGGATTTGGGGTGGTAT
GCCCCTGAGCACACAAGT
CAGTGGTTTGGAGTCCCTGC
ACTGCCTTCTTACTCCGGAAGG
CACAGGCTTGGAGAAGATTGAAAA
CTGCCAACTACCCCGGACAAT
CAGCAGAAGGAGTGTCCTGG
AAGCTGCCTCTCACACCTG
GTATGAAAACCGACCGCTCC
TTTCACCACCGTGCCACTTA
ACGGGACTTTCGCATCATCAA
ACTCCTGTTGGTACTTCGGC
GCGGATTCACTCTCAAGCCT
CTACACTGAGAGGCTGGTCCAT
AGCGAGATCCCTCCAAAATC
GGCAGAGATGATGACCCTTT

15



C.B-17 / lIcr-scid/scidJcl CLEA
Japan, Inc. Tokyo, Japan
SPF Specific Pathogen Free

PDAC

SCID 6-8 CFSE PKH26 PCI-55
5>10° 200 pL PBS
-3 Tissue-Tek O.C.T
Compound Sakura Finetek Japan, Tokyo, Japan

Total RNA HEK293T PDAC
0.1 ug Low Input Quick Amp Labeling
Kit(Agilent Technologies, Santa Clara, CA,USA) Cyanine-3 (Cy3)
CRNA CRNA

Agilent SureScan Microarray Scanner (G2600D)
Feature Extraction Software 11.5.1.1 (Agilent)

Student’s t-test P 0.05
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HEK293T CD44v"" / CD44s"" PDAC

Ad-MCA GM
EMT CD44v CD44s
CD44 EMT
Mani S.A. et al., 2008 7
CD44 PDAC PCI-55 PCI-24 PCI-43 PCI-6 PCI-35 MIA
PaCa-2 PANC-1 CDA44 variant CD44v
PCI-55 PCI-24 PCI-43 PCI-6 PCI-35 CD44v mRNA
CD44s mRNA CD44y"" / CD44s™
PCI-55 PCI-24 PCI-43 CD44v
CD44v3-10 mRNA CD44v3-10"" / CD44s"™"
GM PCI-6 PCI-35 CDA44v8-
10 CD44v8-10"" / CD44s"" GM
MIA PaCa-2 PANC-1 CD44s mRNA
CD44v"™" / CD44gMe" GM
1A B
HEK293T PDAC
CD44v3-10"" / CDA44s"™" PCI-55
PCl-24 CD44v8-10"" / CD44s"" PCI-6 HEK293T
Ad-MCA CD44v'"™"
/ CD44s"" MIA PaCa-2 PANC-1
1C
GM CD44v3-10"" / CD44s"" HEK?293T
GM CD44v3-10"" /
CD44s" PCI-55 PCIl-24
GM 1D GM Ad-MCA
( 1E) CD44v3-10""/CD44s"" PDAC

HEK293T Ad-MCA GM
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A CD44v3-10"" CD44v8-10"h CD44shan B

M
— - — < CD44v 3-10 | m GEMO.8 uM
— (1098 bp)
- <A CD44v8-10
(480bp) T
- CD44s :
(84bp)
0 4

DY
'LQ\,VC,\\,":

MIA-PaCa-2

-
™
@
<
w
I

PCI-565
PCl-24
PCI-43
PCI-6
PCI-35
PANC-1

w

5}

w
o

Apoptosis (%)
= 2 NN
(4] o w o (8]

\ fb’o
‘Q'QOQC’ RS

Q‘b
S
C Direct coculture with HEK293T
PCI-6 MIA PaCa-2
. -

PANC-1

CD44 CFSE / DAPI

CD44/CFSE
1 DAPI

@)

PCl-24 GM-treated

g + Alone Coculture
% + + --0--Alone o
o : -e—Coculure 5
g -
2 ()
0 02040608 1 0 020406081
GM (uM) GM (uM)
1. CD44v3-10"9" / CD44s"" PDAC HEK293T
Ad-MCA
A RT-PCR CD44 PDAC PCI-55 PCI-24 PCI-43 PCI-6 PCI-35
MIA PaCa-2 PANC-1 HEK293T CD44v B CD44
PDAC HEK293T GM gh -
C HEK293T gh - PDAC CD44v3-10 = / CD44s
PDAC CD44v8-10 ° / CD44s PDAC Ad-MCA D PCI-55
PCI-24 GM 48 E PCI-55
GM 0.8 UM HEK293T Ad-MCA ) .
3 Bars: 50 yum C , 25 um D, F F<0.05, £A<0.01,

Kok

P<0.001
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Ad-MCA CD44v3-10"%" / CD44s"™ PDAC CD44v8-10

Ad-MCA PDAC

CD44 2A CD44
Ad-MCA 2B
Ad-MCA PDAC CD44v
HEK293T PDAC
RT-PCR HEK293T CD44  mRNA
NHDF CD44s
2C  CD44v3-10""/CD44s"" PCI-55 PCl-24
HEK293T CD44v8-10
MRNA 2D CD44v8-10
CD44v9 Ad-MCA PCI-55
CD44v9 2E; PCI-55
CD44v9 ( 2E; ) Ad-
MCA PCI-55 E-cadherin
Vimentin transforming growth factor- -
PCI-55 Ad-MCA
2F NHDF Ad-MCA
2G CD44v8-10 mRNA CD44v9
2D, H GM 21
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CFSE CD44 CFSE /CD44 /DAPI  CFSE/CD44 / DAPI Up B

CFSE-PCI-55
+
HEK293T
CD44 / DAPI

CFSE-PCI-55 + HEK293T

CD44

PCI-55
+
CFSE-HEK293T

+ NHDF

(@]

W)
Alone
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E CD44v9 / DAPI
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|+ HEK293T
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0
W'
o
o

PCI-55

H
i I‘ coads Lia Skt b lt

[ael

Coculture

<« CD44v3-10 - CD44v3-10

<« CD44v8-10 -4 CD44v8-10

<4 CD44s

— B0. --o-Alone
+ Coculture

CD44v9 / DAPI

Apoptotic cells (%
o= was g
OO0 000

CFSE-PCI55 + NHDF

0 02040608 1

CFSE / CD44v9
! DAPI

GM (uM)
CFSE /CD44 / DAPI
2. Ad-MCA CD44v3-10"" / CD44s"" PDAC CD44v8-10
A HEK293T Ad-MCA PCI-55 CD44
B Ad-MCA C, D RT-PCR
PCI-55 PCI-24 CD44v mRNA
PDAC HEK293T E PCI-
55 HEK293T CD44v9 F RT-PCR
PCI-55 E-cadherin N-cadherin Vimentin TGF- mRNA
G PCI-55 NHDF Ad-MCA
H NHDF CFSE PCI-55 CD44v9
| NHDE GM 48 )
3 Bars: 25 um  A<0.05
Ad-MCA CD44v8-10"%" /7 CD44s" PDAC
Ki-67 Gl S G2 M
GO Licht T. et
al., 1992 Ad-MCA PDAC
CD44v3-10""/CD44s'"" PCI-55
Ki-67 3A PCI-55

20



Ki-67 93Y% 3D)
55 Ki-67
3D) PCI-55 NHDF
93%
3C, D HEK293T
CD44v9
CD44v9 ( 3B; )
( 3B; )
PaCa-2 HEK293T
3E, F PANC-1

Ad-MCA

CD44v8-10""/CD44s"" PDAC

PCI-55

Coculture

CFSE-PCI-55 + NHDF

MIA-PaCa-2

o
2
B
-]
o
=]
o

PCI-55

PCI-24

o

PCI-55 + NHDF + HEK293T
Alone

Coculture

Ki-67+ cells / MIA-PaCA-2 (%)

Ad-MCA PCI-
( 3A; :
Ki-67
94%
Ki-67 PCI-55
Ki-67
PCI-24
MIA
Ki-67
( )

CD44v3-10""/CD44s"" PDAC

CD44ve

CD44v9 / Ki67

Alone

Coculture

»
4
»
w

CD44v9

Alone

Coculture

¥

z
7

MIA  +HEK293T

Alone Coculture

3. Ad-MCA CD44v8-10"" 7 CD44s" PDAC
A HEK293T PCI-55 Ki-67 CDA44 B
PCI-55 PCI-24 Ki-67 CD44v9 C CFSE NHDF
PCI-55 Ki-67 (D) PCI-55 HEK293T
NHDF PCI-55 Ki-67
(E) MIA PaCa-2 Ki-67 CD44 F MIA PaCa-2 HEK293T
MIA PaCa-2 Ki-67

(>200) 20

Bars: 25 um N.S.: not significant
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SCID CD44v3-10"% / CD44s" PDAC PDAC
Ad-MCA CD44v9
n vivo CD44v3-10"¢" / CD44s"" PDAC Ad-MCA
SCID CFSE PKH PCI-
55 4A 3
4B;
PCI-55
SCID CFSE PCI-55
1 CD44v9
CD44v9
4C; PCI-55 HEK293T
4. SCID CD44v3-10""" / CD44s"" PDAC PDAC

Ad-MCA CD44v9

A CFSE PKH26 PCI-55 5510 sCID
’ C CFSE ’ PCI-55 1
CD44v9

Bars: 200 ym B , 100 ym C
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PDAC HEK293T
Ad-MCA PDAC
CD44v3-10"9" / CD44s" PDAC PCI-55 PCIl-24 HEK293T
RNA
HEK293T
5A  PDAC HEK293T
HEK293T CFSE PDAC
PCI-55 33.8% PCI-24
24.4% 5B
PDAC HEK293T PDAC
2,307
957 5C HEK293T
10 1
0.1 fold-change 5D
10 1 P<0.05
Biological process; BP Molecular function; MF
Cellular component; CC GO
BP GO
5E; MF CC GO
SE;

24

dickkopf-related protein 1 (DKKI), 57-nucleotidase(N75E), keratin 6A
(KRT6A), transmembrane protein 154( TMEM154), tumor necrosis factor receptor
superfamilymember 10A (7NFRSF10A), HEN methyltransferase 1(HENMTI),
amphiregulin (AREG), ladinin-1 (LADI),
protein 1 (ZBEDI), matrix metalloproteinase-1 (MMPI),
substrate 1 (/RSI), fermitin family member 1 (FERMTI),
immunoreactive antigen-like protein (OC/AD2), interferon-induced protein 44
(/F144), schlafen family member 13 (SLFN13), heparan sulfate glucosamine 3-
(HS35T71), claudin 23 (CLDNZ23), dual adaptor of
phosphotyrosine and 3-phosphoinositides 1 (DAPPI), NAD(P)H quinone
dehydrogenase 1 (NQOI), serpin family B member 5 (SERPINB5), macrophage
stimulating 1 receptor (MSTI1R), pleckstrin-2 (PLEKZ2), integrin alpha-2
(ITGA2), and laminin subunit gamma 2 (LAMC2) 4F RT-PCR

24 MRNA 4G

zinc finger BED domain-containing
insulin  receptor
ovarian carcinoma

O-sulfotransferase 1
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Ad-MCA 24

HEK293T 24
differentially expressed gene, DEG
NCBI Gene Expression Omnibus (GEO) 220
GDS4103; n =32, n =32, GDS4102;
n =32, n =16, , GDS4336; n = 45,
n = 45, Ad-MCA PDAC
24
6
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6. Ad-MCA 24

NCBI Gene Expression Omnibus GEO GDS4103
GDS4102 GDS4336 GDS4103: PDAC
72 n=32 n=32 GDS4102:
52 n =32 n =16 GDS4336: PDAC
90 n =45 n=45 Tur: ;
Nor:
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HEK293T GM

CD44v3-10""/CD44s"" PDAC Ad-MCA
Ad-MCA PDAC CD44v8-10
GM v
PCI-55 HEK293T
Ad-MCA CD44v9 4 HEK293T
Ad-MCA PDAC
in vivo
HEK293T Ad-MCA
PDAC CD44v3-10""/CD44s"" PCI-55 PCI-24
1-3 CD44v3-10"9"/CD44s" " PDAC
HEK293T CD44v8-10
CD44s 1-3
HEK293T CD44v3-10"""/CD44s"" PDAC
CD44v3-10""/CD44s"" PDAC Ad-MCA
5,6 PDAC Ad-MCA
PDAC HEK?293T
Ad-MCA PDAC
PDAC Ad-MCA D
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in vitro

n vivo

in vitro in vivo

n vitro in vivo

Rocha Lima C.M. et al., 2004 ; Wendt D. et al., 2009 ; Caliari S.R. et al., 2016 ;
Gjorevski N. et al., 2016
3D
3D 2D
n vivo
Pampaloni F. et al., 2007 ; Ranga A. et al., 2014 Thoma
C.R. et al., 2014 ; Weligelt B. et al., 2014

90% PDAC FOLFIRINOX
GM Vaccaro V. et al., 2011 ;
Kamisawa T. et al., 2016 KRAS PDAC
PanINs Waddell N. et al., 2015
14 1 4
DNA
Yu J. et al., 2015 ; Seifert L. et al., 2016  Notta F. et al.,
2016 PDAC
PDAC
PDAC
Ad-MCA
3D
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PDAC
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PCI-55 PCI-24 PCI-43 3
PCI-55 PCI-24 PCI-43

Kishimoto T. et al., 1996 HSC-3 SCC-9
H1975 A549 DLD-1 WiDr JCRB
Osaka Japan ATCC Manassas, VA, USA

10% fetal bovine serum (FBS) penicillin/streptomycin
Dulbecco’s minimal essential medium (DMEM)
NK KHYG-1 JCRB 100U recombinant
human IL-2 10% FBS penicillin/streptomycin RPMI-1640

2-methacryloyloxyethl phosphorylcholine MPC polymer PC
modifier-C, Daiichi Kigyo, Japan
Parylene-C Specialty Coating Systems, USA positive photoresist PR; S1818

Shipley, USA -tubulin (clone
DM1A; eBioscience Inc., San Diego, CA) dynein intermediate chain
1 (Abcam, Cambridge, UK) 5- (and 6-)
carboxyfluorescein diacetate succinimidyl ester (CFSE; Dojindo laboratories,
Kumamoto, Japan) / Annexin V Alexa Flour
488 Molecular Probes, Inc., Eugene, OR, USA Ethidium Homodimer-1 EthD-
1; Molecular Probes, Inc. Cell Navigator
Lysosome Staining Kit Red Fluorescence AAT Bioquest, Inc., Sunnyvale, CA,
USA FluoSpheres
Carboxylate-Modified Microspheres 0.2 uM, yellow-green fluorescent; Molecular
Probes, Inc. Click-iT Plus EdU 5-

ethynyl-2 -deoxyuridine, a nucleoside analogue of thymidine Alexa Fluor 594
Imaging Kits Molecular Probes, Inc.
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LSAB2 Kit/HRP Dako, Glostrup, Denmark

MPC Ishihara K. et al., 1990
MPC 2,000 rpm 30
20
70 4 MPC
1um  poly(p-xylylene) (Parylene -C) dry film mask MPC

Parylene deposition machine (Labcoter
PDS2010, Specialty Coating Systems, USA)

Kuribayashi K. et al., 2010 MPC
photoresist

Glass mask SUSS Micro Tes: MA-6, Germany NMD-
3 2.38% Tetramethyl Ammonium Hydroxide PR
Inductively coupled plasma etching system EIS-700, ELIONIX INC, Tokyo,
Japan O, plasma 50 W 4.5
MPC

VK-X250; Keyence Corporation, Osaka, Japan

MPC
30
um 1><PBS(+)
MilliQ 1
70% 10
3
1 mL 1-3x10° 3mL  10% FBS DMEM

37 CO;,
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C.B-17 / lIcr-scid/scidJcl CLEA
Japan, Inc. Tokyo, Japan
severe combined immunodeficiency SCID SPF Specific Pathogen Free

PDAC
SCID 6-8 CFSE PCI-55
PCI-55 5>10° 200 uL PBS

3
Tissue-Tek O.C.T Compound Sakura Finetek Japan, Tokyo, Japan

4%

20 0.5% Triton X-100 (Roche Diagnostics GmbH,
Mannheim, Germany) PBS 20
70% 5 0.1%
PBST 0.05% Tween-20 in PBS 10
4 2 Alexa Fluor
60
two-dimensional, 2D Keyence BZ-X700 and
BZ-9000; Keyence Corporation three-dimensional, 3D

Nikon-A1R; Nikon Instech Co., Ltd.,
Tokyo, Japan NIS-Elements AR Ver 4.60.00 software Nikon

PDAC
Sapporo, Japan 10
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PDAC 3 um

121 20
3% 30
3% 10
60
LSAB2 kit; Dako diaminobenzidine
Dako
/
PDAC
3 mL DMEM Annexin V Alexa Flour 488 25 pyL EthD-1 2 uL
Keyence BZ-X700 and BzZ-
9000; Keyence Corporation
PCI-55 60 mm PBS 2
PCI-55 Bio-Rad GS Gene Linker Bio-Rad, San Jose, CA
250 mJ/cm? UV PBS DMEM 2
PCI-55
Edu
PDAC 5x10° 10 uM EdU 60 mm
24 4% PBST 20
0.5% TritonX-100 PBS 20 AlexaFluor
555 Click-iT EdU imaging Kits Invitrogen EdU
Student’s t-test P 0.05
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Ad-MCA 3D

PDAC
Kuribayashi K. et al., 2010 3D
1A, B MPC
photoresist PR
0, PR
MPC PR
VK-
X250; Keyence Corporation Ra Rz
1C-E Ra
Rz 2

Spc
Sdr Spc 2 Sdr 4.8
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A () (if) (iif) (iv)

Anchorage-dependent Morphological polarity
PDAC cells - © microtumour ” 0
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Micro-islands with roughness
0:00 2:00 4:00 6:00 8:00 10:00 12:00 15:00 17:00 19:00 21:00  23:00

B () (ii) O, plasma (iii)
' Roughness
PR ‘
Parylene /
glass MPC MPC
c Roughness (-) Roughness (+)
: E ;8 island g :g island
20 ® 0
% 20 % 20
. : 401 T T T T T 1 V| — -40t T T T T T 1
i 30um 0 10 20 30 40 50 60 : 30um : 0 10 20 30 40 50 60
60 um x-axis (um) 60 um x-axis (umy)
E Roughness (-) Roughness (+)
5
D Ra Rz Spc Sdr E
nm ** nm ** o 0.006 a .
8 I_‘ 60 ’—‘ 60 r & O
6 40 40 0.004
; ! 20{¢ 200] [ 0.002 <
0™ + 0 - + 0 - + 0 - + %:%
Roughness Roughness Roughness Roughness 5 =
2e
g3
Ig
T
1. PDAC Ad-MCA
PCI-55 30 pum
A 1-3><10° PDAC 10% FBS DMEM
4 PDAC 30 um w
PDAC i PDAC
b
bl PCI-55 hh:mm B
y
w MPC 0O, L,
PR C, D
C 10000
D Ra Rz
Spc Sdr E Hoechst 33342
Phalloidin -tubulin

6 " p<0.01,

*

"~ p<0.001
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PDAC

PDAC MPC
Ad-MCA 2A,

PCI-55 PCI-24 PCl-43

C Qral cancer Lung cancer Colon cancer
HSC-3 H1975 DLD-1

2. PDAC
A PCI-55 hh:mm
B PDAC PCI-55 PCI-24 PCI-43 C
30 um A-C
PDAC
3A, B PDAC
30 pm
3C-E 3D PDAC
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3F

Roughness (-} Roughness (+)

Hoechst 33342 Phalloidin a-tubulin Merge
XYZ

D
= Non-adherable area
3. PCI-55
A-F PCI-55 3D A
PCI-55 B
PCI-55 C PCI-55 3
D MPC
E PCI-55 F
PCI-55
PDAC
PDAC
8 PCI-55

, , Overholtzer M. et al., 2007 ; Kroemer G.
et al., 2014 4A

4B PDAC
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Hamann J .C. et al., 2017 PCI-55
4
4C 3D CFSE 1/2
PCI-55 6 CFSEH" PCI-55
CFSE"™™  CFSE"®" PCI-55
4D PDAC
-tubulin phalloidin
4E
PDAC
PDAC -tubulin
3D -tubulin
Matsuda Y. et al., 2011 PDAC
-tubulin 4C-E
Jordan M.A. et al., 2004
PDAC
PCI-55 1 uM
4F
EthD-1 PCI-55
4G, H
n vivo PCI-55 -tubulin
SCID CFSE PCI-55
3
in vitro -tubulin
4]
-tubulin PDAC
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4 cells

0:31:15 0:48:30 0:60:15 1:11:45 2:11:30 2:47:45 5:21:15
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Top view
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Phalloidin  a-tubulin
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B

lintensi
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®
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4, PDAC
-tubulin
A 9 PCI-55
B PCI-55
C
PCI-55 D CFSE"" PCI-55
CFSE'"™" PCI-55 D,E 3D
CFSE PCI-55 -tubulin
F, G PCI-55 1 uM 24
G 3D H /
PCI-55 1 uM Annexin V Alexa Flour 488
EthD-1 | CFSE PCI-55 SCID
PCI-55 -tubulin
hh:mm:ss A hh:mm B, F, H Bars: 30 um D, E , 50 ym |
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PDAC -tubulin

PDAC -tubulin
PDAC PanIN PDAC
in vitro -tubulin
5A, B, C;
11 PDAC 9 5D
5D
-tubulin PanIN
PDAC PDAC 30 um
5C, D PDAC
PDAC
B HE a-tubulin

SR

a-tubulin

C PDAC patient 3

HE

a-tubulin

5. PDAC -tubulin
A-C PDAC PDAC
-tubulin A PDAC 1
PanIN H E -tubulin B PDAC 2
PanIN PDAC
N: normal pancreatic duct, M: malignant lesion in pancreatic duct C, D PDAC 11
345 PDAC
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PDAC

PDAC
-tubulin PDAC
6A, B
PDAC
PCI-55
6C PDAC
Annexin V EthD-1 /
Vermes I. et al., 1995 PCI-55
6D PDAC

Top view B DIC Hoechst 33342
Phalloidin a-tubulin

>50 cells

Bottom view
a-tubulin Merle
> = v -"
Y
23:00

10 15 11:45 12:00 16:45

Single
cell

(]
><-
1 _

?30

6. PDAC
A, B PCI-55
B PCI-55
C PCI-55
D /
PCI-55 Annexin V Alexa Fluor 488 EthD-1
PCI-55
hh:mm
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PDAC

PCI-55
6C, D
PCI-55
TA PDAC
PDAC Annexin V
Phosphatidylserine, PS
7B PS
Utsuhi T. et al., 1991 Balasubramanian K. et
al., 2007  Lima L.G. et al., 2009 ; Birge R.B. et al., 2016 PDAC
PS
NK KHYG-1
PCI-55 KHYG-1
7C, D PDAC
PS
A Oh 2h 4h
E s £9.°3% .
B Annexin V V erge
C PCI-55 microtumors + CFSE-labeled NK cells D 300 Dsdm
0:0 ‘ 1:5 : 2:0 ! 3:45 6:15 i Livems
2§ " ' »» 200
o 3
g 100
g 0 oOWoWww
7. PDAC
A PCI-55 Alexa488
PCI-55 PCI-55
PDAC B
PCI-55 Annexin V C, D CFSE NK PCI-
55 D NK
PCI-55 hh:mm
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PDAC

AnnexinV EthD-1 PCI-55 /
PDAC Annexin V EthD-
1 8A, B PDAC
PCI-
55 uv 8C PDAC
PDAC
EthD-1 8D
8E
48
8F PDAC
EthD-1
Perera R.M. et al., 2015
PDAC
Edu PCI-55
uv CFSE PCI-55 PDAC
Edu
8G 3D Edu
8H Edu 8l
PDAC Edu
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EthD DIC EthD
Annexin V Annexin V Zoom : 3:0 4:00  5:00 600 7:00 8:00 9:00 10:00
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E
hh:mm F 48
G-1 Edu PCI-55 uv CFSE PCI-55
G, H 3D G H CFSE PCI-55
Edu H PCI-55 Edu
| PCI-55
Edu

45



























































































































