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Acidic environment of cancer tissues promotes cancer progression
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An acidic environment in cancer tissues is supposed to promote cancer
progression. Breast cancer cells cultured in an acidic medium caused epithelial-mesenchymal
transition. Integrin o v@ 6 and phosphorylation of FAK/Src were involved in the change. Cortactin
phosphorylated in downstream of the kinases was accumulated in adhesion plaques. Formation of
cortactin-positive invadepodia promoted cancer cell invasion. Murine breast cancer cells, which were

cultured in an acidic medium and injected into tail veins, formed significantly more metastatic
foci in the lungs than those in the normal medium. In cancer cells cultured in the acidic condition
in human breast cancer tissues, an enhanced expression of molecular markers for acidic condition,
such as GLUT1, were confirmed. Now, we are going to clarify a relationship between expression of
these markers and patient outcomes using the tissue microarrays.



D

3 pH
4) pH
pH
pH
pH
D
MCF-7
PIPES , pH74 66 72
2
0.2% Trition-X100/2%
CCD
(©)
SDS
2
CCD
(4)
12 um
5
©)
FITC
pH

(6)

14

Image-J

MCF-7
60

200

pH

pH

pH
pH

Dulbecco Modified Eagle

/PBS 10

ECL

pH7.4 6.6

MCF-7 pH7.4

HTC

4T1-Luc
7.5x10*

pH7.4 6.6

10~12

2

20mM

6.6 60

BALB/c



14

@)
MCF-7
GLUTL, LAMP2, CA9

(8)
411

)

pH MCF-7
avpo

E-cadherin

B-catenin

pH 6.6 pH 7.4

av
av

avp6 EMT

pH FAK/Src Src
(PP2) pH FAK/Src
2
(©)

FITC
Transwell migration/invasion assay

(4)

4T1-Luc 14 pH
1.7
14




GLUTL, LAMP2, CA9

(6)

1. Warburg O et al. Uber den Stoffwechsel der Tumoren (On metabolism of tumors). Biochemi Z 1924,
152:319-344.

2. Gatenby RA et a. Cellular adaptations to hypoxia and acidosis during somatic evolution of breast
cancer. Br J Cancer 2007, 97:646-653.

3. Einar KR et al. Acidic extracellular pH promotes experimental metastasis of human melanomacellsin
athymic nude mice. Cancer Res 2006, 66: 6699-6707.

4. Robey IF et a. Bicarbonate increases tumor pH and inhibits spontaneous metastases. Cancer Res 20009.
89:2280-2268.

5 Katoh D. et d. Binding of avpl and avp6 integrins to tenascin-C induces epithelial-mesenchymal
transition-like change of breast cancer cells. Oncogenesis. 2013 2: €65.



13 13 0 4

Katoh Daisuke Kozuka Yuji Noro Aya Ogawa Tomoko Imanaka-Yoshida Kyoko Yoshida Toshimichi 190

Tenascin-C Induces Phenotypic Changes in Fibroblasts to Myofibroblasts with High Contractility 2020

through the Integrin a v 1/Transforming Growth Factor ( /SMAD Signaling Axis in Human Breast

Cancer

The American Journal of Pathology 2123 2135
DOl

10.1016/j .ajpath.2020.06.008

Imanaka-Yoshida Kyoko Tawara Isao Yoshida Toshimichi 319

Tenascin-C in cardiac disease: a sophisticated controller of inflammation, repair, and fibrosis 2020

American Journal of Physiology-Cell Physiology C781 C796
DOl

10.1152/ajpcell.00353.2020

Hasegawa Masahiro Yoshida Toshimichi Sudo Akihiro 11

Tenascin-C in Osteoarthritis and Rheumatoid Arthritis 2020

Frontiers in Immunology -
DOl

10.3389/Fimmu.2020.577015

Yonebayashi Saori Tajiri Kazuko Hara Mari Saito Hiromitsu Suzuki Noboru Sakai Satoshi 12

Kimura Taizo Sato Akira Sekimoto Akiyo Fujita Satoshi Okamoto Ryuji Schwartz Robert J.

Yoshida Toshimichi Imanaka-Yoshida Kyoko

Generation of Transgenic Mice that Conditionally Overexpress Tenascin-C 2021

Frontiers in Immunology

DOl
10.3389/Ffimmu.2021.620541




Nagano Mayuko Saito Kanako Kozuka Yuji Ichishi Masako Yuasa Hiroto Noro Aya Imai Nao 21

Shibusawa Mai Kimoto Mao Ishitobi Makoto Tono Yasutaka Oda Hiroyasu Ishihara Mikiya

Mizuno Toshiro Ogawa Tomoko Katayama Naoyuki

CD204-positive macrophages accumulate in breast cancer tumors with high levels of infiltrating 2020

lymphocytes and programmed death ligand-1 expression

Oncology Letters -
DOl

10.3892/01.2020.12297

Sugie Tomoharu Sato Eiichi Miyashita Minoru Yamaguchi Rin Sakatani Takashi Kozuka Yuji 27

Moritani Suzuko Suzuki Eiji Kakimi Kazuhiro Mikami Yoshiki Moriya Takuya

Multispectral quantitative immunohistochemical analysis of tumor-infiltrating lymphocytes in 2020

relation to programmed death-ligand 1 expression in triple-negative breast cancer

Breast Cancer 519 526
DOl

10.1007/s12282-020-01110-2

Ishitobi Makoto Matsuda Naoko Tazo Mizuho Nakayama Sayuka Tokui Ryu Ogawa Tomoko Yoshida 28

Atsushi Kojima Yasuyuki Kuwayama Takashi Nakayama Takahiro Yamauchi Hideko Nakamura

Seigo Tsugawa Koichiro Hayashi Naoki

Risk Factors for Ipsilateral Breast Tumor Recurrence in Triple-Negative or HER2-Positive Breast 2020

Cancer Patients Who Achieve a Pathologic Complete Response After Neoadjuvant Chemotherapy

Annals of Surgical Oncology 2545 2552
DOl

10.1245/s10434-020-09176-0

Ishitobi Makoto Hayashi Naoki 28

ASO Author Reflections: What will be Required to Safely Omit Breast Surgery for Early-Stage 2020

Breast Cancer?

Annals of Surgical Oncology 2553 2554

DOl
10.1245/510434-020-09195-x




Oda Hiroyasu Ishihara Mikiya Miyahara Yoshihiro Nakamura Junko Kozuka Yuji Iwasa Motoh 12

Tsunoda Akira Yamashita Yoshiki Saito Kanako Mizuno Toshiro Shiku Hiroshi Katayama Naoyuki

First Case of Cytokine Release Syndrome after Nivolumab for Gastric Cancer 2019

Case Reports in Oncology 147 156
DOl

10.1159/000496933

Ito Takahiro Kuriyama Naohisa Kozuka Yuji Komatsubara Haruna Ichikawa Ken Noguchi 20

Daisuke Hayasaki Aoi Fujii Tekehiro lizawa Yusuke Kato Hiroyuki Tanemura Akihiro Murata

Yasuhiro Kishiwada Masashi Mizuno Shugo Usui Masanobu Sakurai Hiroyuki Isaji Shuji

High tumor budding is a strong predictor of poor prognosis in the resected perihilar 2020

cholangiocarcinoma patients regardless of neoadjuvant therapy, showing survival similar to

those without resection

BMC Cancer -
DOl

10.1186/s12885-020-6695-9

Unno Hironori Hasegawa Masahiro Suzuki Yoshiaki lino Takahiro Imanaka-Yoshida Kyoko 25

Yoshida Toshimichi Sudo Akihiro

Tenascin-C promotes the repair of cartilage defects in mice 2020

Journal of Orthopaedic Science 324 330
DOl

10.1016/j . jos-.2019.03.013

Suzuki Yoshiaki Hasegawa Masahiro Matsui Yuriyo Unno Hironori lino Takahiro Yoshida 24

Toshimichi Sudo Akihiro

Intra-articular injection of rebamipide prevents articular cartilage degeneration in murine 2019

post-traumatic osteoarthritis models

Modern Rheumatology 18

DOl
10.1080/14397595.2019.1641912




Hattori Tetsuya Hasegawa Masahiro Unno Hironori

Toshimichi Sudo Akihiro

lino Takahiro Fukai Fumio Yoshida

TNITIA2, The Peptide of Tenascin-C, as a Candidate for Preventing Articular Cartilage

Degeneration

2020

CARTILAGE

DOl
10.1177/1947603520912300

11

28

2020

28

2020

61

2020




2020

2020

D. Katoh, Y. Kozuka, A. Noro, T. Ogawa, K. Imanaka-Yoshida, T. Yoshida

Tenascin-C Evokes Phenotypic Changes in Human Mammary Fibroblasts to Myofibroblasts with High Contractility Via Integrin a v
B 1/TGF-3 /SMAD Signaling Axis.

ASCB/EMBO 2019 Meeting

2019
(TILs)
119
2019
Programmed death-ligand 1(PD-L1)
27

2019




58

2019

Naoko Matsuda, Naoki Hayashi, Ryu Tokui, Takahiro Nakayama, Hideko Yamauchi and Makoto Ishitobi

Risk factors of ipsilateral breast tumor recurrence in primary breast cancer patients who achieved pathological complete
response after neoadjuvant chemotherapy

2019 San Antonio Breast Cancer Symposium

2019

NAC pCR TN HER2

27

2019

27

2019




2020

456

2021

380

(Noro Aya)

(00747173) (14101)
(Ishitobi Makoto)

(40443535) (14101)
(Kozuka Yuji)

(50378311) (14101)







