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Therapy-induced rewiring of metabolism and elaboration of the adjuvant therapy
in breast cancer.
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The concept that improving therapeutic outcomes by eliminating or
suppressing the activity of senescent tumor cells induced by chemotherapy and radiotherapy was
investigated. In particular, we focused on the enhanced NAD synthesis in therapy-induced cellular
senescence. In a xenografts model in mice, cisplatin chemotherapy and small-molecule inhibitor of
NAD synthesis showed highly synergistic therapeutic effects. We also examined whether NAD metabolism

could be interfered with by restricting the dietary NAD precursors. The effects of such dietary

intervention on the composition of various nutrients in blood were comprehensively examined in
animal models.



TIS

NAD
xenogaraft
NAD BioVision
NAD TCGA
25%
NAD
->
NAD
8-
xenograft O- Control
V- CDDP
NAD -@- CDDP/FK866

NAD
NAD FK866




FK866
FK866

NAD NAD

NAD

FA TSI BRERC L BEEREE

(vs normal diet)

ZEA T AT B
Gluconic acid 0.22 1-Methylhistidine 0.33
1-Methylhistidine 0.30 3-Methylhistidine 0.45
3-Methylhistidine 0.33 Pipecolic acid 0.48
NAD Hydroxylysine 0.34 Gl g5
4-Hydroxyproline 0.40 Chiolkie 0.63
Citric acid 0.67
Pipecolic acid 0.48 St
2-Aminoethanol 0.83
Gly 0.49
His 1.28
Methionine sulfoxide 0.51
Phe 1.34
a- A rgininosuccinic acid 0.53 Asn 1.36
TCA [Laurine neE Indole-3-acetic acid 1.46
3-Aminoisobutyric acid 0.64 Ile 1.51
Qcitric acia 0.66 Tyr T
o 2-Ketoglutaric acid 0.75 Leu 1.58
Indole-3-acetic acid 0.86 Thr 1.62
Ile 1.30 Val 1.63
Ala 134 Pyridoxal 1.65
NAD 4-Pyridoxic acid 147 Kynurenic acid 1.68
Val 150 Pantothenic acid 1.72
2-Aminobutyric acid 1.65 et ]
S-Adenosylhomocysteine | 1.97
Met 1.70 - -
N Pro 2.38
Pyridoxal 170
2-Aminoadipic acid 2.45
Thr 1.80
Lys 255
Pantothenic acid 188
Pro 2.12
Lys 2.47
2-Aminoadipic acid 2.51
NAD NAD
xenograft
NAD NAD
NAD
NAD NAD




9 9 0 4

Kosaka S, Miyashita M, McNamala K, Nomura M, Shima H, Kawai M, Sato I, Harada-Shoji N, Ishida in press

T, Choi MH, Sasano H

Bird"s eye view analysis of in situ cholesterol metabolic pathways in breast cancer patients 2022

and its clinicopathological significance in their subtypes.

J Steroid Biochem Mol Biol -
DOl

10.1016/j . jsbmb.2022.106103.

Shindo H, Harada-Shoji N, Ebata A, Sato M, Soga T, Miyashita M, Tada H, Kawai M, Kosaka S, 13(17)

Onuki K, Usami S, Furumoto S, Hayashi S, Abe T, Suzuki T, Ishida T, Sasano H.

Targeting Amino Acid Metabolic Reprogramming via L-Type Amino Acid Transporter 1 (LAT1) for 2021

Endocrine-Resistant Breast Cancer.

Cancers (Basel). 4375
DOl

10.3390/cancers13174375.

Kishimoto K, Kanazawa K, Nomura M, Tanaka T, Shigemoto-Kuroda T, Fukui K, Miura K, Kurosawa K, 10(13)

Kawai M, Kato H, Terasaki K, Sakamoto Y, Yamashita Y, Sato I, Tanuma N, Tamai K, Kitabayashi I,

Matsuura K, Watanabe T, Yasuda J, Tsuji H, Shima H.

Ppp6c deficiency accelerates K-rasG12D -induced tongue carcinogenesis. 2021

Cancer Med. 4451-4464
DOl

10.1002/cam4.3962.

Ogiya R, Niikura N, Kumamaru H, Takeuchi Y, Okamura T, Kinoshita T, Aogi K, Anan K, lijima K, 184

Ishida T, Iwamoto T, Kawai M, Kojima Y, Sakatani T, Sagara Y, Hayashi N, Masuoka H, Yoshida M,

Miyata H, Tsuda H, Imoto S, Jinno H

Breast cancer survival among Japanese individuals and US residents of Japanese and other 2020

origins: a comparative registry-based study.

Breast Cancer Res Treat 585-596

DOl
10.1007/s10549-020-05869-y .




Kudo K, Nomura M, Sakamoto Y, Ito S, Morita M, Kawai M, Yamashita Y, Ito K, Yamada H, Shima H, 594

Yaegashi N, Tanuma N

Divergent metabolic responses dictate vulnerability to NAMPT inhibition in ovarian cancer. 2020

FEBS Lett. 1379-1388.
DOl

10.1002/1873-3468.13736.

Shoji Yasuko Ida Shinobu Niihori Tetsuya Aoki Yoko Okamoto Nobuhiko Etani Yuri Kawai 66

Masanobu

Genotype-phenotype correlation analysis in Japanese patients with Noonan syndrome 2019

Endocrine Journal 983 994
DOl

10.1507/endocrj .EJ18-0564

Kubo Makoto Kawai Masaaki Kumamaru Hiraku Miyata Hiroaki Tamura Kenji Yoshida Masayuki 178

Ogo Etsuyo Nagahashi Masayuki Asaga Sota Kojima Yasuyuki Kadoya Takayuki Aogi Kenjiro

Niikura Naoki Miyashita Minoru lijima Kotaro Hayashi Naoki Yamamoto Yutaka Imoto Shigeru

Jinno Hiromitsu

A population-based recurrence risk management study of patients with pTl node-negative 2019

HER2+?breast cancer: a National Clinical Database study

Breast Cancer Research and Treatment 647 656
DOl

10.1007/s10549-019-05413-7

Minami Yuko Kanemura Seiki Kawai Masaaki Nishino Yoshikazu Tada Hiroshi Miyashita Minoru 14

Ishida Takanori Kakugawa Yoichiro

Alcohol consumption and survival after breast cancer diagnosis in Japanese women: A prospective 2019

patient cohort study

PLOS ONE e0224797
DOl

10.1371/journal .pone.0224797




Kudo Kei Nomura Miyuki Sakamoto Yoshimi Ito Shigemi Morita Mami Kawai Masaaki Yamashita 594

Yoji Ito Kiyoshi Yamada Hidekazu Shima Hiroshi Yaegashi Nobuo Tanuma Nobuhiro

Divergent metabolic responses dictate vulnerability to NAMPT inhibition in ovarian cancer 2020

FEBS Letters 1379 1388

DOl

10.1002/1873-3468.13736

(Shima Hiroshi)

(10196462) (81303)
(Kakugawa Youitiro)
(60221173) (81303)




