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Understanding of the pathogenic mechanism of canine mammary cancer usin?
organoid culture and construction of the foundation for cancer stem cell-target
therapy
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Mammary tumors occur frequently in female dogs, where such tumors exhibit
complexity when examined histologically. These tumors are composed not only of proliferative luminal
epithelial cells, but also of myoepithelial cells and/or mesenchymal cells with cartilage and
osseous tissues. The origin of this complexed histogenesis remains speculative. Understanding the
properties of organoid containing cancer stem cells is of paramount importance.
In the three-dimensional organoid cultures derived from mammary tumors, the organoids showed
spherical or irregular shapes, and histologically luminal formation and solid proliferation. These
cells consisting of the organoids were immunohistochemically positive for CK19 and p63, suggesting
the presence of both luminal epithelial and myoepithelial cells. Therefore, organoid formed in this
study mimicked the tumor tissues of mammary tumor resected surgically.



€y @

patient-derived xenograft,
PDX 2 PDX

PDX

HE (CK 18 p63 )



CK18 P63



20 20 0 2

Maeda Marika Ochiai Kazuhiko Michishita Masaki Morimatsu Masami Sakai Hiroki Kinoshita 47

Nayuta Sakaue Motoharu Onozawa Eri Azakami Daigo Yamamoto Masami Ishioka Katsumi Sadahira

Takuya Watanabe Masami Tanaka Yoshikazu

<i>In vitro</i> anticancer effects of alpelisib against PIK3CA?mutated canine hemangiosarcoma 2022

cell lines

Oncology Reports 84
DOl

10.3892/0r.2022.8295

Ishikawa Kento Nagashima Tomokazu Machida Yukino Yasuda Akiko Yoshida Karin Fujita 8

Michio Ochiai Kazuhiko Azakami Daigo Michishita Masaki

Primary pulmonary diffuse large B-cell lymphoma associated with feline leukaemia virus 2022

infection in a young cat

Journal of Feline Medicine and Surgery Open Reports

2.05512E+14

DOl
10.1177/20551169221074240

Shimizu K, Suzuki R, lkeda Y, Mochizuki Y, Teshima T, Michishita M, Matsumoto H, Koyama H. 63

A case of juvenile form of dilated cardiomyopathy in a 6-month-old Shiba Inu dog 2022

Canadian Veterinary Journal 152-156
DOl

Michishita Masaki Shibata Ritsu Machida Yukino Matsumoto Manami Ochiai Kazuhiko Azakami 188

Daigo

Subleukaemic T-Lymphoblastic Leukaemia in a Horse 2021

Journal of Comparative Pathology 21 25

DOl
10.1016/j . jcpa.2021.08.002




Hanari Naoki Nagashima Tomokazu Machida Yukino Kubo Yoshiaki Hamamoto Yuji Kamiie 187

Junichi Ochiai Kazuhiko Azakami Daigo Michishita Masaki

Gastric Plasmacytoma with Immunoglobulin Lambda Light Chain Deposition in a Dog 2021

Journal of Comparative Pathology 7 10
DOl

10.1016/j . jcpa.2021.06.005

Tani Hiroyuki Miyamoto Ryo Nagashima Tomokazu Michishita Masaki Tamura Kyoichi Bonkobara 20

Makoto

Molecular characterization of canine <scp>SHP2</scp> mutants and anti- 2021

tumour effect of <scp>SHP2</scp> inhibitor, <scp>SHP099</scp>

, In a xenograft mouse model of canine histiocytic sarcoma

Veterinary and Comparative Oncology 109 117
DOl

10.1111/vco.12751

Yoshimura Hisashi Moriya Maiko Yoshida Ayaka Yamamoto Masami Machida Yukino Ochiai 58

Kazuhiko Michishita Masaki Nakagawa Takayuki Matsuda Yoko Takahashi Kimimasa Kamiya

Shinji Ishiwata Toshiyuki

Involvement of Nestin in the Progression of Canine Mammary Carcinoma 2021

Veterinary Pathology 994 1003
DOl

10.1177/03009858211018656

Tani Hiroyuki Miyamoto Ryo Noguchi Syunya Kurita Sena Nagashima Tomokazu Michishita 17

Masaki Yayoshi Naoko Tamura Kyoichi Bonkobara Makoto

A canine case of malignant melanoma carrying a KIT c.1725_1733del mutation treated with 2021

toceranib: a case report and in vitro analysis

BMC Veterinary Research 147

DOl
10.1186/s12917-021-02864-3




Minami Fuuka Sasaki Norihiko Shichi Yuuki Gomi Fujiya Michishita Masaki Ohkusu-Tsukada 11

Kozo Toyoda Masashi Takahashi Kimimasa Ishiwata Toshiyuki

Morphofunctional analysis of human pancreatic cancer cell lines in 2- and 3-dimensional 2021

cultures

Scientific Reports 6775
DOl

10.1038/s41598-021-86028-1

Masaki Michishita 265

Understanding of tumourigenesis in canine mammary tumours based on cancer stem cell research 2020

The Veterinary Journal 105560
DOl

10.1016/j . tvj1.2020.105560

Teshima T, Okamoto K, Dairaku K, Nagashima T, Michishita M, Suzuki R, Matsumoto H, Koyama H. 18

Generation of Insulin-Producing Cells from Canine Adipose Tissue-Derived Mesenchymal Stem Cells 2020

Stem cells International 8841865
DOl

10.1155/2020/8841865

Kawakami S, Michishita M, Sakaue M, Morimatsu M, Uemura M, Kashiwagi N, Maeda M, Machida Y, 20

Azakami D, Egusa AS, Onozawa E, Ishioka K, Watanabe M, Tanaka Y, Omi T, Ochiai K.

Novel canine isocitrate dehydrogenase 1 mutation Y208C attenuates dimerization ability 2020

Oncology Letters 351

DOl
10.3892/01.2020.12214




Sasaki N, Gomi F, Yoshimura H, Yamamoto M, Matsuda Y, Michishita M, Hatakeyama H, Kawano Y, 12

Toyoda M, Korc M, Ishiwata T.

FGFR4 Inhibitor BLU9931 Attenuates Pancreatic Cancer Cell Proliferation and Invasion While 2020

Inducing Senescence: Evidence for Senolytic Therapy Potential in Pancreatic Cancer

Cancers (Basel) 2976
DOl

10.3390/cancers12102976

Michishita M, Ishizaki Y, Konnai M, Machida Y, Nakahira R, Hatakeyama H, Yoshimura H, Yamamoto 179

M, Soeta S, Ochiai K, Misawa K, Yugeta N, Azakami D.

Primary Lymphangiosarcoma of the Urinary Bladder in a dog 2020

Journal of Comparative Pathology 31-35
DOl

10.1016/j . jcpa.2020.06.014

Ochiai Kazuhiko Sutijarit Samak Uemura Mitsuki Morimatsu Masami Michishita Masaki Onozawa 19

Eri  maeda Marika Sasaki Takanori Watanabe Masami Tanaka Yoshikazu Omi Toshinori

The number of glutamines in the N- terminal of the canine androgen receptor affects signalling 2020

intensities

Veterinary and Comparative Oncology 399-403
DOl

10.1111/vco0.12663

Sasaki Norihiko Hirabayashi Kenichi Michishita Masaki Takahashi Kimimasa Hasegawa Fumio 9

Gomi Fujiya Itakura Yoko Nakamura Naoya Toyoda Masashi Ishiwata Toshiyuki

Ganglioside GM2, highly expressed in the MIA PaCa-2 pancreatic ductal adenocarcinoma cell line, 2019

is correlated with growth, invasion, and advanced stage

Scientific Reports 19369

DOl
10.1038/s41598-019-55867-4.




Michishita M, Fujiwara-lgarashi A, Suzuki S, Hatakeyama H, Machida Y, Yoshimura H, Yamamoto M,
Azakami D, Ochiai K, Ishiwata T, Fujita M

171

Diffuse Pulmonary Meningotheliomatosis with Sarcomatous Transformation in a Shiba Dog. 2019

J Comp Pathol 1-5
DOl

10.1016/j . jcpa.2019.06.005. Epub 2019 Jul 30.

Shichi Y, Sasaki N, Michishita M, Hasegawa F, Matsuda Y, Arai T, Gomi F, Aida J, Takubo K, 9

Toyoda M, Yoshimura H, Takahashi K, Ishiwata T.

Enhanced morphological and functional differences of pancreatic cancer with epithelial or 2019

mesenchymal characteristics in 3D culture.

Scientific Reports 10871
DOl

10.1038/s41598-019-47416-w.

Michishita M, Saito N, Nozawa S, Furumoto R, Nakagawa T, Sato T, Ochiai K, Azakami D, Katayama 81

K, Nakahira R, Tazaki H, Machida Y, Ishiwata T.

Metabolite profiling in sphere-forming cells from canine mammary adenocarcinoma cell lines 2019

using gas chromatography-mass spectrometry.

J Vet Med Sci 1238-1248
DOl

10.1292/jvms.19-0194. Epub 2019 Jul 15.

Machida Y, Michishita M, Yoshimura H, Kato T, Hayama SI, Takahashi K. 81

Malignant rhabdoid tumor of the musk gland and systemic T-cell lymphoma in a masked palm civet 2019

(Paguma larvata).

J Vet Med Sci 975-979

DOl
10.1292/jvms.18-0616. Epub 2019 May 16.




28

164

2021

164

2021

RAD51

DNA

164

2021

nestin

164

2021




Fpacc-E

sphere

164

2021

164

2021

CDK4/ 6

Palbociclib

in vitro

164

2021

164

2021




EZH2 H3K27me3

164

2021

164

2021

164

2021

Norihiko Sasaki, Fujiya Gomi, Hisashi Yoshimura, Masami Yamamoto, Yoko Matsuda, Masaki Michishita, Hitoshi Hatakeyama,
Yoichi Kawano, Yoko lItakura, Masashi Toyoda, Murray Korc, Toshiyuki Ishiwata

FGFR4 inhibitor BLU9931 induces cellular senescence in pancreatic ductal adenocarcinoma cell lines promoting sensitivity to
senolytic therapy

AACR2021

2021




110

2021

2021

2021

2021




163

2020

50

2019

25

2019

WHO

162

2019




Cb271

162

2019

PKM2

162

2019

162

2019

162

2019




RAD51

162

2019

CHP-2

RAF

GDC-0879

162

2019

CHP-2

RAF

GDC-0879

162

2019

CHP-2

RAF

GDC-0879

162

2019







