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Cancer Microenvironment formed by peritoneal invasion enhance tumor progression
through the activation of subperitoneal fibroblast.

Motohiro, Kojima
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We reported firstly that peritoneal elastic laminal invasion (ELI) in colon
cancer is the strong prognostic factor. This report is going to get world-wide consensus, and upstaging
of pT3 colon cancer with ELI is proposed. Furthermore, we found morphologically distinct tumor
microenvironment was formed in tumor area with peritoneal invasion, and defined it as cancer
microenvironment formed by peritoneal invasion (CMPI). We propagated subperitoneal fibroblast (SPF) from
human peritoneum, and found that SPF is characterized by the robust gene overexpression by cancer medium
stimulation. Using in vivo mouse model co-injected with subperitoneal fibroblast and cancer cells, we
found that SPF actively promote tumor progression and metastasis. Together with these findings, SPF plays
crucial role in cancer progression and metastasis in tumor area of CMPI.



50y m
564
(Peritoneal
elastic-laminal invasion: ELI)
pT3
(Figure-1)

Figure-1

m Submucosal layer
= Muscular layer

Peritoneal elastic lamina

Peritoneal surface
‘ Peritoneal elastic laminal invasion (ELI)

WHO pT4
ELI
(Figure-2)

Figure-2 pT4 ELI

pT3 cases without ELI
100y e 4wt e

j pT3 cases with ELI

80 pT4 cases

©
S

Survival rate (%)

0 1000 2000 3000

ELI ELI

“ELI

»

27 4 20

. ELI ELI

1.
ELI

1. ELI
ELI

Il.
ELI
ELI

1. ELI

ELI
Stage 11

Stage 111

ELI

(Figure-3)

ELI

Figure-3 pT3 pT

WHO




Il.
ELI

SMA budding

Cancer
microenvironment formed by peritoneal
invasion (CMPI)

( )
(Figure-4)

Figure-4 CMPI
Budding

CMPI 784 (d) (& CMPI %83 (d) &
Fibrotic score HimLy Budding K%L vawen
e o 30

Score 2 | f 20
o I 10
HE g,
Score 0 , |
3 a b c d
I

(Subperitoneal
fibroblast: SPF)

(Submucosal fibroblast:

SMF)
SPF SMF
Confluent
cDNA microarray
SPF
SMF
SPF

ACTA2(a -SMA)
(Figure-5) SPF

SMF

CMPI SPF

SPF
(SPF signature gene)
GEO
SPF
signature gene (high SPF
gene signature group: HSGS group)
(low SPF gene signature group:

LSGS) HSGS group
(Figure-6)
SPF signature gene
RNA

validation

validation

Figure-5 SPF SMF

SPF&SMF®D ¢DNA microarrayf#ifr

w  w 3
o0 (K0 a0 s00 g © PO ° Baolg * .
) w & of W -
) 20
y ; w0 ool W a
4 \ \ £ o
13 A\ X [ (]
g o w0
-1 200 EITHS (36.1%)
& 5 500
£ w00 a0
8 *
2 2, o
w0 I gk x &
g s .
3 0
£ o.
Fe
Teay o P o0 s0_ o s o0
0, g2 W12 (36.1%
% * RIS LR TR LTSS
w EBEDSMFs
A RIS EATHMLISPFS
WBEDSPFs

FEHEE DRICN T ARISED RV

SMFs

ERER LR
L1:SPFsESMFST
RALATINF

519F

MBI LA
LIcSPFsTRALAT 39F

INBF

ERIER LV
LISMFsTRALRT Z5F

83 F




Figure-6 SPF

SPF iignature gene SPF ségnaiuregene
REHOENER HEROSVES
(LSGS group) (HSGS group)

LSGS group & HSGS groupDF#

T LSGS group
:.
£ HSGS group
¢ | p=0.002
o Wiimé()'rea;')iri A
25

1. Kojima M, et al. MicroRNA markers for
the diagnosis of pancreatic and
biliary-tract cancers.PLoS
One.2015 ;10(2):e0118220.
doi:10.1371/journal .pone.0118220.

2. Kitaguchi K, Kato Y, Kojima M, et al.
A resected case of intraductal
tubulopapillary neoplasm of the
pancreas: report of a case. Int
Surg.2015;100(2):281-6.doi:10.9738/
INTSURG-D-14-00172.1. .

3. Yokota M, Kojima M, et al, Spread of
tumor microenvironment contributes to
colonic obstruction through
subperitoneal fibroblast activation
in colon cancer. Cancer Sci.2015 Jan
23. In press, doi: 10.1111/cas.12615.

4. Sugimoto M, Takahashi S, Kobayashi T,
Kojima M, et al, Pancreatic perfusion
data and post-
pancreaticoduodenectomy outcomes.J

10.

11.

12.

Surg Res.2015;94(2):441-9. doi:
10.1016/j.jss-2014.11.046.

Sugimoto M, Takahashi S, Kojima M, et
al. What is the nature of pancreatic
consistency? Assessment of the
elastic modulus of the pancreas and
comparison with tactile sensation,
histology, and occurrence of
postoperative pancreatic fistula
after pancreaticoduodenectomy.
Surgery.2014;156(5):1204-11.doi:10.
1016/j .surg.2014.05.015.

Yamada E, Ishii G, Aramaki N, Aokage
K, Hishida T, Yoshida J, Kojima M, et
al. Tumor-size-based morphological
features of metastatic lymph node
tumors from primary lung
adenocarcinoma. Pathol Int.
2014;64(12):591-600.doi:10.1111/pin
.12213.

Saito N, Ito M, Kobayashi A, Nishizawa
Y, Kojima M, et al. Long-term outcomes
after intersphincteric resection for
low-lying rectal cancer. Ann Surg
Oncol .2014;21(11):3608-15.doi1:10.12
45/510434-014-3762-y. .

Kaneko K, Yamaguchi H, Saito T, Yano
T, Oono Y, lkematsu H, Nomura S, Sato
A, Kojima M, et al. Hypoxia imaging
endoscopy equipped with laser light
source from preclinical live animal
study to first-in-human subject
research. PLoS One. 2014;9(6) :e99055.
doi:10.1371/journal .pone.0099055.

Yokota M, Kojima M, et al. Clinical
impact of elastic laminal invasion in
colon cancer: elastic laminal
invasion-positive stage Il colon
cancer is a high-risk equivalent to
stage I111. Dis Colon Rectum. 2014;
57(7):830-8.doi :10.1097/DCR.0000000
000000124

Sato M, Kojima M, et al. Optimal
fixation for total preanalytic phase
evaluation in pathology laboratories:
a comprehensive study including
immunohistochemistry, DNA, and mRNA
assays. Pathol Int.2014;64(5):209-16.
doi:10.1111/pin.12164.
Sugimoto M, Mitsunaga S, Yoshikawa K,
Kato Y, Gotohda N, Takahashi S,
Konishi M, lkeda M, Kojima M, et al.
Prognostic impact of M2 macrophages at
neural invasion in patients with
invasive ductal carcinoma of the
pancreas. Eur J Cancer.
2014;50(11):1900-8. doi:

10.1016/j .ejca.2014.04.010.

Kojima M, Ochiai A. [Mechanism of



13.

14.

15.

16.

17.

18.

19.

invasion and metastasis in colorectal
cancer]. Nihon Rinsho.

2014 ;72(1):2-6. Japanese. .
Kojima M, et al. Human subperitoneal
fibroblast and cancer cell
interaction creates microenvironment
that enhances tumor progression and
metastasis. PLoS One.
2014;9(2):e88018.doi:10.1371/journa
1_pone.0088018.

Suyama K, Ikeda M, Suzuki E, Kojima M,
et al. Early relapse of unresectable
gallbladder cancer after
discontinuation of gemcitabine
monotherapy administered for 5 years
in a patient who had complete response
to the treatment. Case Rep Oncol.
2013;6(3):531-7.doi:10.1159/0003560
80. .

Kojima M, et al. Practical utility and
objectivity: does evaluation of
peritoneal elastic laminal invasion
in colorectal cancer overcome these
contrary problems? Am J Surg Pathol.
2014;38(1):144-5.doi:10.1097/PAS.00
00000000000121.

Ueno H, Shirouzu K, Eishi Y, Yamada K,
Kusumi T, Kushima R, lkegami M, Murata
A, Okuno K, Sato T, Ajioka Y, Ochiai
A, Shimazaki H, Nakamura T, Kawachi H,
Kojima M, et al. Characterization of
perineural invasion as a component of
colorectal cancer staging. Am J Surg
Pathol .
2013;37(10):1542-9.doi:10.1097/PAS.
0b013e318297ef6e.

Nakayama Y, lkeda M, Kojima M, et al.
Successful everolimus treatment in a
patient with advanced pancreatic
neuroendocrine tumor who developed
everolimus-induced interstitial lung
disease on two occasions: a case

report.Chemotherapy. 2013;59(1):74-8.

doi:10.1159/000351103.

Ueno H, Shirouzu K, Shimazaki H,
Kawachi H, Eishi Y, Ajioka Y, Okuno K,
Yamada K, Sato T, Kusumi T, Kushima R,
Ikegami M, Kojima M, et al.
Histogenesis and prognostic value of
myenteric spread in colorectal
cancer: a Japanese multi-
institutional study. J Gastroenterol.
2014;49(3):400-7. doi:
10.1007/s00535-013-0822-1.

Kojima M, et al. Pathological
diagnostic criterion of blood and
lymphatic vessel invasion in
colorectal cancer: a framework for
developing an objective pathological
diagnostic system using the Delphi

20.

21.

22.

23.

24.

25.

method, from the Pathology Working
Group of the Japanese Society for
Cancer of the Colon and Rectum. J Clin
Pathol .2013;66(7):551-8.doi:10.1136
/jclinpath-2012-201076.

Sugimoto M, Gotohda N, Kato Y,
Takahashi S, Kinoshita T, Shibasaki H,
Kojima M, et al. Pancreatic resection
for metastatic melanoma originating
from the nasal cavity: a case report
and literature review. Anticancer Res.
2013;33(2):567-73. .

Kojima M, et al. Elastic laminal
invasion in colon cancer: diagnostic
utility and histological features.
Front Oncol.2012;2:179.doi:
10.3389/fonc.2012.00179.

Makinoshima H, Ishii G, Kojima M, et
al. PTPRZ1 regulates calmodulin
phosphorylation and tumor progression
in small-cell lung carcinoma. BMC
Cancer. 2012;12:537.doi:10.
1186/1471-2407-12-537.

Ki-67 DNA
RNA
2015;32(1):12-17.

. Frontier.
2012;5(3):44-49.
Kojima M, et al. Blood and lymphatic
vessel invasion in pT1l colorectal
cancer. An international concordance
study. J Clin Pathol. 2015 in press.

11
Kawano S, Kojima M, et al. Correlation
between the elastic modules of
colorectal cancer tissue and
clinicopathological and histological
findings. 104th Annual Meeting of
USCAP 2015. 2015/3/21-27 Boston.

Kojima M, et al. Construction of an
objective pathological diagnostic
system of blood and lymphatic vessel
invasion. 104th Annual Meeting of
USCAP 2015. 2015/3/21-27 Boston.

overview. 103
. 2014/4/24-26

. 60
.2014/11/20-21
Kojima M, et al. Pathological



10.

11.

diagnostic criterion of blood and
lymphatic vessel invasion in
colorectal cancer: a framework for
developing an objective pathological
diagnostic system using Delphi method,
from the Pathology Working Group of
the Japanese Society for Cancer of the
Colon and Rectum. 26th European
Congress of Pathology. 2014/8/30-9/3
London.
Kojima M, et al. MicroRNA markers for
the diagnosis of pancreatic and bile
duct cancers. 73

. 2014/9/25-27

. Consensus development

method

. 102
2013/6/6-8

. 72
. 2013/10/3-5

. 101
. 2012/4/26-28
Kojima M, et al. Characteristics of
subserosal microenvironment which
accelerate metastasis of colon cancer.
71
2012/9/19-21
Yokota M, Kojima M, et al. The
magnitude of poor prognosis for
node-negative colon cancer patients
with elastic laminal invasion. DDW
2013. 2013/5/18-21 Orland.

2

287-293.
2014.

22-31.2012.

http://ww.ncc.go. jp/jp/ncce/rcio/resea

rch/clip/mokojima.html

o

Kojima, Motohiro
24590458

@

®



