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CTOS (cancer tissue-originated spheroid) from colorectal cancer patients entered
a reversible dormant status when cultured in hypoxia and growth factor deprived conditions. CTOS retained
the characteristics of highly differentiated adenocarcinoma, and the expression of stemness or
differentiation genes changed drastically depending on the culture conditions.
In the present study, we established a radiation sensitivity assay using colon cancer CTOS. CTOS in
dormant status showed radiation resistance compared to the normal culture conditions, and dormant CTOS
showed high expression of stemness and differentiated genes at the same time. In addition to the
well-known radio-resistant mechanism, such as cell cycle arrest and hypoxia, dormant CTOS might gain the
radiation resistance through the fluctuation of stemness and differentiation.




Hypoxia inducible factor «a
HIFla

Harada 2012 Nature

Commun
dormant status

in vitro

Cancer_Tissue Originated Spheroid
CTOS cell-cell contact

1
viability
Kondo 2011
PNAS, Endo 2013 JTO

CTOS

colon

1. CTOS 2.

CTOS

heterogeneity
Cell: CSC

Cancer Stem

CsC hierarchy
CsC

CSsC

Vermeulen 2010 Nat Cell

Biol
CTOS
Villin

Kondo 2011 PNAS 2

CTOS
CTOS
heterogeneous
CTOS
CTOS 1%0:
growth factor CTOS
3 Endo
2014 PLoS ONE CTOS
LGR5
ALPI 4
CTOS
CTOS

Sdays

1%0, 20%0, "
Growth factor- Growth factor+ (;4

&
ov o

S

&

| S
25 - R hd
Reoxygenation
20 Medium change

B-actin

0 B 10 15 20 25

w
(@]
|
o
wm
~

CTOS heterogeneity

CTOS

Potten
2009 Cell Prolif CSC
Bao 2006 Nature,
Kawamoto 2012 Exp Ther Med
CTOS CTOS

CTOS




(1)CTOS

100pam 40pam
(BD FALCON)
Organoid
StemPro® hESC GIBCO
(2)CT0S
CT0S growth factor reduced
(GFR) CTOS/well 96well plate
StemPro X
X
14 5 CTOS
®3)
CTOS  20%0, 1%0,
RT-PCR
(€D) CTOS
CTOS €45 20%0,
1%0,
CT0S

CTOS  1%O0,,
5, Endo 2014 PLoS

a) 70
60 ~—20%02 GF+
%SO ~-20%02 GF-
el 1%02 GF+
Q40 —-1%02 GF-
SE)
2
© 20
1
10
0
0 5 10 15
b) days
DO D7 D10
o
& ’
= e~ iﬁ i!p
ol& -
Lo
|2 p
1« o ®
o
2
&
el ol
~ 8
o5 ‘ ‘
%3y
= ® ® @ ®
s
o

C45 in Matrigel GFR
5 CT0S (@
()

o
8
5

cin

cB3

relative growth

relative growth

mem
relative growth

05 10 15 20 days 05
1%0, GF- K)%o:ep

0 5 10 15 20 days

1%0, GF- ‘u%o: GF+ 1%0, GF- ‘a%o: GF+

6 CT0S
@) CTOS /
C45 /
RT-PCR
7
Preliminary 4
CT0S
20%0,
CTOS
20%0, 1%0,
GF+ GF- GF+ GF-

pre 1 3 7 1 3 7 1 3 7 1 3 7 (days)

EPHB3 RN

CA2
MUC2 el I I R
SYP

B-actin Rl el e et

(©)) CTOS
Cell marker

Cancer Stem

Cancer Stem Cell marker
CD133, CD44, ALDH
C45 7
CsC
8
CD44, ALDH
CD133 1%0, GF+
0, GF-

CTOS



a) CD44 pan CD44 v9 CD133
100 50

ell (%)

0 o
SN R S s S & R & R &
&K o8 oF (& o oF (F o

s St O S g & & S P

S s®

matrigel GFR 7days

& &
o

matrigel GFR 7days matrigel GFR 7days

b) C45

ALDH (+) (%)
P
5 3 3

N
S

£ 3 £
§ o ,\9{) &
{19"\ '\90\5 N o

x10 MG 7days

8. CSC ©))
ALDH (b)
(4) CTOS
CTOS
Kondo
2011 PNAS
CT0S
CT0S 96
CT0S/ Gy
14 5 CTO0S
9Gy
10% CTOS
CT0S
CT0S 7
1%02
pre-culture CT0S
9Gy
StemPro
CT0S
CTOS
CTOS
9

C45

20%0,

CT0S

CTOS
CD44
CD133 ALDH
CTOS

CTOS

5

Yoshida T, Okuyama H, Nakayama M,
Endo H, Tomita Y, Nonomura N,
Nishimura K, Inoue M.

Dynamic Change in p63 Protein
Expression during Implantation of
Urothelial Cancer Clusters.

Neoplasia. 2015 Jul;17(7):574-85.
doi: 10.1016/j.ne0.2015.07.004.

Kimura M*, Endo H*, Inoue T, Nishino
K, Uchida J, Kumagai T, Kukita Y,
Kato K, Imamura F, Inoue M.

*equally contributed

Analysis of ERBB ligand-induced
resistance mechanism to crizotinib by
primary culture of lung adenocarcinoma
with EML4-ALK fusion gene.

J Thorac Oncol.
2015 Mar;10(3):527-30.
doi: 10.1097/JT0O.0000000000000381.

Nakajima A, Endo H, Okuyama H,
Kiyohara Y, Kimura T, Kamiura S,
Hiraoka M,_Inoue M.

Radiation sensitivity assay with a panel of
patient-derived spheroids of small cell
carcinoma of the cervix.



Int J Cancer.
2015 Jun 15;136(12):2949-60.
doi: 10.1002/ijc.29349.

Yoshida T, Okuyama H, Nakayama M,
Endo H, Nonomura N, Nishimura K,
Inoue M.

High-dose chemotherapeutics of
intravesical chemotherapy rapidly induce
mitochondrial dysfunction in bladder
cancer-derived spheroids.

Cancer Sci. 2015 Jan;106(1):69-77.
doi: 10.1111/cas.12567.

Endo H, Okuyama H, Ohue M, Inoue
M.
Dormancy of cancer cells with suppression
of AKT activity contributes to survival in
chronic hypoxia.

PLoS One.

2014 Jun 6;9(6):e98858.

doi: 10.1371/journal.pone.0098858.
7

MIG6 contributes to hypoxia-induced
dormancy in primary cultured lung

cancer cells with EGFR active
mutation
74
27 10 8
MIG6 EGFR
13
27 6 5
12
26 11 21
Assessment of individual resistant

mechanism for ALK Kkinase inhibitor
using a primary culture system
73
26 9 25

26 7 10
CTOS
11
25 12 13
Neuregulinl / HER3 signaling

promotes the growth of primary cancer
cells of lung adenocarcinoma in vitro

72
25 10 3
0
o 0
o) 0

http://ww._mc.pref.osaka. jp/omc2/bioche
mistry.html

@
Hiroko Endo
20359300

@
Masahiro Inoue
10342990

©)



