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Analysis of the interaction of cancer and stromal fibroblast/macrophages in
esophageal squamous cell carcinomas

Yokozaki, Hiroshi

3,700,000
ESCC CAF
(FAP) A&t ) Erk ccL2 IE—G )
(Mo )  TAM
CAF PAI-1 LRPL Akt Erk
PAI-1

ESCC )
LRP1 ESCC

TAM  CAF
TAM

CAF

Fibroblast activation protein, induced in cancer-associated fibroblast (CAF)
by co-culture with esophageal squamous cell carcinoma (ESCC) cell, triggered secretion of CCL2 and
IL-6 through activation of PTEN/Akt and MEK/Erk signaling resulting in the migration/invasion
promotion in ESCC cell and macrophage (M@ ) as well as M2 differentiation of M@ . Plasminogen
activator inhibitor-1 (PAI-1), induced during CAF-like differentiation, promoted migration/invasion
in ESCC cell and Mg activated PTEN/Akt and MEK/Erk signaling through LRP1 receptor. High expression
of PAI-1 in the cancer stroma and LRP1 in the cancer nest significantly associated with a poor

prognosis of ESCC patients.



tumor associated macrophage, TAM

[

M1 CD204 CD163 M2
TAM M2
[2]
TAM
(3]
TAM cancer associated
fibroblast, CAF a
(aSMA) [4] CAF TAM
[5,6] CAF TAM
ALDHZ2
aSMA
CAF CAF
—TAM-CAF
1) CAF TAM
@ CAF/TAM CcCL2/cCL3
TAM CAF CCL2/CCL3
CCR1/CCR2/CCR5 RT-PCR
ELISA TAM CAF
CCL2/CCL3
RNA
@ CAF BM-MSC
TE-8, TE-9,
TE-10, TE-11, TE-15 aSMA CAF BM-MSC
BM-MSC
CAF
B TAM
[3] CXCLS8, versican
@ CCL2/CCL3
CCL2 CCR2 Propagermanium CCL3 CCR5
Maraviroc
(2) CAF ~TAM -
CAF TAM aSMA CD68



O

OO CAF TAM
(3) CAF TAM
CAF TAM BM-MSC
(3) CAF TAM
BM-MSC
CAF TAM
SiRNA
(1) CAF aSMA FAP
[7]
70
CAF aSMA FAP aSMA
34 FAP 31 aSMA 36 FAP 39
TAM aSMA
FAP FAP
2) FAP CAF [7]
TE-8, TE-9, TE-15 7
FAP FAP CAF8
CAF9 CAF15 CAF9 FAP
aSMA
(3) CAF9 TE-9
M2 [7]
CAF8 CAF9 TE-8
CAF8 CAF9 2
CAF9 M2
CD163 MSR1 (CD204) 1L10 CD274 (PD-L1)
(4) CCL2 IL6 CXCL8
[7]
CAF9 CAF9
CCL2 IL6 CXCLS8 ELISA
CAF9 CAF9 TE-9
CCL2
IL6 TE-9
(5) FAP CAF PTEN/Akt MEK/Erk CCL2 IL6
CXCL8 [7]
CAF9 FAP siRNA TE-9
M2
CAF9 CL2 IL6 CXCLS8 CAF9
Akt MEK1/2 Erk1l/2 GSK-38
PTEN
(6) CAF9 [8]
CAF9
Gene Expression Omnibus GSE143138 CAF9
SERPINE1 IL6 CCLZ2 CXCL12 SERPINE1



SERPINE1 PAI-1 Plasminogen activator

inhibitor-1
(7) CAF PAI-1 LRP1
(8l
CAF8/TE-8 CAF9/TE-9 CAF9/TE-9
PAI-1
PAI-1 Akt Erk1/2
PAI-1 LRP
LRP1 Akt Erk1/2 PAI-1
(8) CAF PAI-1 LRP1
(8l
CAF
PAI-1 PAI-1
LRP1 Akt Erk1/2
(9) PAI-1  LRP
(8l
69 PAI-1
LRP1 PAI-1 27 LRP1
29 PAI-1 42 LRP1 40
PAI-1 aSMA FAP CD204
TAM LRP1 FAP CD204 TAM
PAI-1/LRP1
(10)
CXCLS8 CXCR1/2 Akt MEK/Erk
CXCLS8 CS204
TAM [9]
@ TAM annexin A10
(ANXA10) Akt MEK/Erk ANXA10
TAM
[10]
(11)
TAM  CAF
TAM  CAF
106
[11]

[1] Bingle L., et al., The role of tumour-associated macrophages in tumour progression:
implications for new anticancer therapies, J. Pathol., 196 , 2002, 254-226

[2] Mantovani A. and Sica A., Macrophages, innate immunity and cancer: balance, tolerance,
and diversity, Curr. Opin. Immunol., 22 , 2010, 231-237

[3] Shigeoka M, Yokozaki H, et al., Tumor associated macrophage expressing CD204 is
associated with tumor aggressiveness of esophageal squamous cell carcinoma, Cancer
Sci., 104 , 2013, 1112-1119



[4]
(5]
(6]
[7]

(8]

(9]

Augsten M., Cancer-associated fibroblasts as another polarized cell type of the tumor
microenvironment, Front. Oncol., 4 , 2014, 62

Herrera M., et al., Cancer-associated fibroblast and M2 macrophage markers together
predict outcome in colorectal cancer patients, Cancer Sci., 104 , 2013, 437-444
Comito G., et al., Cancer-associated fibroblasts and M2-polarized macrophages synergize
during prostate carcinoma progression, Oncogene, 33 , 2014, 2423-2431

Higashino N., Yokozaki H., et al., Fibroblast activation protein-positive fibroblasts
promote tumor progression through secretion of CCL2 and interleukin-6 in esophageal
squamous cell carcinoma, Lab. Invest., 99 , 2019, 777-792

Sakamoto H., Yokozaki H., et al., Plasminogen activator inhibitor-1 promotes the
migration and invasion of esophageal squamous cell carcinoma cells and macrophages,

Hosono M., Yokozaki H., et al.,, CXCLS8 derived from tumor-associated macrophages and
esophageal squamous cell carcinomas contributes to tumor progression by promoting
migration and invasion of cancer cells, Oncotarget, 2017, 8 , 106071-106088

[10] Kodaira H., Yokozaki H., et al.,, ANXA10 induction by interaction with tumor-associated

macrophages promotes the growth of esophageal squamous cell carcinoma, Pathol. Int.,
2019,69 ,135-147

[11] Yokozaki H., et al., Cancer as a tissue: The significance of cancer-stromal interactions in

the development, morphogenesis and progression of human upper digestive tract cancer,
Pathol. Int., 2018, 68 , 334-352



16 16 0 13

Shigeoka M, Koma YI, Kodama T, Nishio M, Akashi M, Yokozaki H 8

CD163+ foamy macrophages are associated with the morphogenesis of oral verruciform xanthoma 2020

through angiogenesis by VEGF expression: An immunohistochemical study.

Dent J (Basel) E18
DOl

10.3390/dj8010018

Okamoto M, Koma YI, Kodama T, Nishio M, Shigeoka M, Yokozaki H 87

Growth differentiation factor 15 promotes progression of esophageal squamous cell carcinoma via 2020

TGF-B  Type 11 receptor activation.

Pathobiol 1-14
DOl

10.1159/000504394

Shigeoka M, Koma YI, Nishio M, Komori T, Yokozaki H 5

CD163+ macrophages infiltration correlates with the immunosuppressive cytokine interleukin 10 2019

expression in tongue leukoplakia.

Clin Exp Dent Res 627-637
DOl

10.1002/cre2.228

Shigeoka M, Koma YI, Kodama T, Nishio M, Akashi M, Yokozaki H 26

Intraepithelial CD163+ macrophages in tongue leukoplakia biopsy: A promising tool for cancer 2020

screening.

Oral Dis 527-536
DOl

10.1111/0di.13269




Hori T, Sasayama T, Tanaka K, Koma YI, Nishihara M, Tanaka H, Nakamizo S, Nagashima H, Maeyama 68

M, Fujita Y, Yokozaki H, Hirose T, Kohmura E

Tumor-associated macrophage related interleukin-6 in cerebrospinal fluid as a prognostic marker 2019

for glioblastoma.

J Clin Neurosci 281-289
DOl

10.1016/j . jocn.2019.07.020

Yanagihara K, Kubo T, lino Y, Mihara K, Morimoto C, Seyama T, Kuwata T, Ochiai A, Yokozaki H 10

Development and characterization of a cancer cachexia model employing a rare human duodenal 2019

neuroendocrine carcinoma-originating cell line.

Oncotarget 2435-2450
DOl

0.18632/oncotarget.26764

Higashino N, Koma YI, Hosono M, Takase N, Okamoto M, Kodaira H, Nishio M, Shigeoka M, Kakeji Y, 99

Yokozaki H

Fibroblast activation protein-positive fibroblasts promote tumor progression through secretion 2019

of CCL2 and interleukin-6 in esophageal squamous cell carcinoma.

Lab Invest 777-792
DOl

10.1038/s41374-018-0185-6

Kodaira H, Koma YI, Hosono M, Higashino N, Suemune K, Nishio M, Shigeoka M, Yokozaki H 69

ANXA10 induction by interaction with tumor-associated macrophages promotes the growth of 2019

esophageal squamous cell carcinoma

Pathology International 135-147

DOl
10.1111/pin.12771




Yanagihara K, Kubo T, Mihara K, Kuwata T, Ochiai A, Seyama T, Yokozaki H 48

Development and biological analysis of a novel orthotopic peritoneal dissemination mouse model 2019

generated using a pancreatic ductal adenocarcinoma cell line

Pancreas 315-322
DOl

10.1097/MPA.0000000000001253

Yamasaki G, Okano M, Nakayama K, Jimbo N, Sendo S, Tamada N, Misaki K, Shinkura Y, Yanaka K, 58

Tanaka H, Akashi K, Morinobu A, Yokozaki H, Emoto N, Hirata Kl

Acute pulmonary hypertension crisis after adalimumab reduction in rheumatoid vasculitis 2019

Internal Medicine 593-601
DOl

10.2169/internalmedicine.1143-18

Yanagihara K, Kubo T, Mihara K, Kuwata T, Ochiai A, Seyama T, Yokozaki H 9

Establishment of a novel cell line from a rare human duodenal poorly differentiated 2018

neuroendocrine carcinoma

Oncotarget

36503-36514

DOl
10.18632/oncotarget.26367

Yokozaki H, Koma YI, Shigeoka M, Nishio M 68
Cancer as a tissue: The significance of cancer-stromal interactions in the development, 2018
morphogenesis and progression of human upper digestive tract cancer

Pathology International 334-352

DOl
10.1111/pin.12674




Hosono M, Koma YI, Takase N, Urakawa N, Higashino N, Suemune K, Kodaira H, Nishio M, Shigeoka 8
M, Kakeji Y, Yokozaki H
CXCL8 derived from tumor-associated macrophages and esophageal squamous cell carcinomas 2017

contributes to tumor progression by promoting migration and invasion of cancer cells.

Oncotarget

106071-106088

DOl
10.18632/oncotarget.22526

Watanabe D, Toyonaga T, Ooi M, Yoshizaki T, Ohara Y, Tanaka S, Kawara F, Ishida T, Morita Y, 32
Umegaki E, Matsuda T, Sumi Y, Nishio M, Yokozaki H, Azuma T
Clinical outcomes of deep invasive submucosal colorectal cancer after ESD. 2017
Surg Endosc 2123-2130
DOl
10.1007/s00464-017-5910-5
Tokunaga S, Nagano T, Kobayashi K, Katsurada M, Nakata K, Yamamoto M, Tachihara M, Kamiryo H, 37
Yokozaki H, Nishimura Y
Amphiregulin as a novel resistance factor for amrubicin in lung cancer cells 2017
Anticancer Res 2225-2231
DOl
10.21873/anticanres. 11558
6
2017
BIO Clinica 123-127

DOl




76 5 0

miR-132-5p

30

2019

30

2019

Quader Sabina

78

2019

CD163

78

2019




78

2019

PAI-1

78

2019

78

2019

78

2019




CCL3-CCR5

78

2019

miR-132-5p

78

2019

PAI-1

39

2019

CCL3-CCR5

16

2019




FAP

28

2019

miR-132-5p

28

2019

28

2019

PAI-1

28

2019




CD163

28

2019

CD163

38

2019

CD163

1L-10

38

2019

CCL3 Akt

ERK

108

2019




ANXA10

108

2019

108

2019

108

2019

108

2019




RNA

108

2019

PAI-1

108

2019

108

2019

CD163

108

2019




CCL2/CCR2

29

2018

FAP

29

2018

77

2018

77

2018




G-CSF

77

2018

CCL3 Akt

ERK

77

2018

RNA

77

2018

miR-29c

GABRP

77

2018




77

2018

FAP

77

2018

CCL3 Akt

ERK

15

2018

GDF15 TGF-B RI1

27

2018




37

2018

107

2018

107

2018

63

107

2018




GDF15

TGF-B RI1

107

2018

FAP

107

2018

CCL2/CCR2

107

2018

107

2018




CXCL8

107

2018

CSF3/G-CSF

107

2018

TAM

ANXA10

107

2018

CXCL8

28

2017




FAP

28

2017

Cyr61

76

2017

76

2017

76

2017




76

2017

GDF15 TGF-B Il

76

2017

76

2017

EFNAL

76

2017




CCL2/CCR2

76

2017

CXCL8

76

2017

FAP

37

2017

The role of cancer microenvironment in growth, invasion, and metastasis of cancer

72

2017




14

2017

Cyr61

26

2017

106

2017

CCL2/CCR2

106

2017




106

2017

106

2017

Cyr61

106

2017

GDF15 TGF-B RI1

106

2017




106

2017

106

2017

CCL3

106

2017

CSF3/G-CSF

106

2017




2019

359

10

2017

818

2017

1441




