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The molecular mechanism of the inhibitory effect of liver cancer development via
inter-organ relationship by regular exercise: its application to cancer
prevention
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In this study, we focused on changes in metabolites. First, metabolome
analysis was performed using serum and skeletal muscle of the exercise group and non-exercise group
in order to investigate the changes in BAIBA (B -aminoisobutyric acid). Unfortunately, BAIBA was
under detectable level. However, this analysis revealed that the tryptophan metabolite, kynurenin,
decreased in the serum of exercise group. On the other hand, no significant increase was also
observed for myocaine irisin. The planned experiment has been performed. In the future, we will
focus on changes in kynurenin by exercise, and will verify the changes in metabolic enzymes in
specific organs and subsequent changes in the liver tumor microenvironment.



DMBA (7,12-

dimethylbenz[a]-anthracene)
30 Yoshimoto et

al. Nature 2013

Yoshimoto et al. Nature 2013

E2
Loo et a. Cancer Discovery, 2017
NASH, non-alcoholic steatohepatitis
steatohepatitic HCC
Loo et al. Cancer Discovery, 2017
Tumor number
2- *
135
154
104 6.8
30 15 18m/min g
20
04 7
DHF DHF
& BB
1 BB A ES) IZFFH
ADREZIFHIT S,
DHF: = BE I B B AN R AL
biick:cd
[ ]
5 DMBA
30 Nature
Yoshimoto et a. Nature 2013 30
100
[ ]
15 20

15 18m/min



30

BAIBA

PGC-1-alpha

Opitz et a. Nature 2011,
Seton-Rogers et al. Nature rev. Cancer 2011, Li et al.

BAIBA B-aminoisobutyricacid

migy > 7 %8 L\f:_f‘ 250 — LR
Form,i‘l:'r\ l /
io il
Trp

Kynurenine | | B JkEshas
D Eghes
K2 EEETIIOFOII T 77 ViEER
T LEVWHAFILZVBENRLTS

Nature Med. 2019 KAT1 4 KYNU KMO
3
FUTR7 7 v
4 ‘ L OH
" Tryptophan
AhR TRP 2,3-dioxygenase
l TDO indoleamine
o IDO1,2 2,3-dioxygenase
AhR g oo o KAT
e L-kynurenine kynurenine
Hydrolase aminotransferase
AA
anthranilic acid XL )
l KMO kynurenine
_ o 3-monooxygenase
)
“ NH, <‘) r!m, -
3-HK
3-hydroxykynurenine
K3 MUFTr77reRXLovorRBiR%
18m/min 20
10m/min 60
PGCl-a
(IDOs TDOs)
KATs KAT3
3
CH223191

CH223191




13 13 2 13

Kyohei Okubo, Yuichi Kitagawa, Naoki Hosokawa, Masakazu Umezawa, Masao Kamimura, Tomonori 12

Kamiya, Naoko Ohtani, Kohei Soga

Visualization of quantitative lipid distribution in mouse liver through near-infrared 2021

hyperspectral imaging

Biomedical Optics Express 823 823
DOl

10.1364/BOE. 413712

Naoko Ohtani 166

Deciphering the mechanism for induction of senescence-associated secretory phenotype (SASP) and 2019

its role in ageing and cancer development

Japanese Biochemical Society 289-295
DOl

10.1093/jb/mvz055.

Ohtani Naoko, Kawada Norifumi 3

Role of the Gut-Liver Axis in Liver Inflammation, Fibrosis, and Cancer: A Special Focus on the 2019

Gut Microbiota Relationship

HEPATOLOGY COMMUNICATIONS 456-470
DOl

10.1002/hep4.1331.

Iwamoto M, Saso W, Sugiyama R, Ishii K, Ohki M, Nagamori S, Suzuki R, Aizaki H, Ryo A, Yun JH, 116

Park SY, Ohtani N, Muramatsu M, lwami S, Tanaka Y, Sureau C, Wakita T, Watashi K

Epidermal growth factor receptor is a host-entry cofactor triggering hepatitis B virus 2019

internalization.

Proceedings of the National Academy of Sciences of the United States of America 8487-8492

DOl
10.1073/pnas.1811064116.




1.Wakita M, Takahashi A, Sano O, Loo TM, Imai Y, Narukawa M, lwata H, Matsudaira T, Kawamoto S, in press

Ohtani N, Yoshimori, Hara E.

A BET family protein degrader provokes senolysis by targeting NHEJ and autophagy in senescent 2020

cells.

Nature Communications 1935
DOl

10.1038/s41467-020-15719-6 Free PMC article

Okumura S Konishi Y Narukawa M Sugiura Y Yoshimoto S Arai Y Sato S Yoshida Y Tsuji S 12

Uemura K Wakita M Matsudaira T Matsumoto T Kawamoto S Takahashi A Itatani Y Miki H

Takamatsu M Obama K Takeuchi K Suematsu M Ohtani N Fukunaga Y Ueno M Sakai Y Nagayama

S Hara E

Gut bacteria identified in colorectal cancer patients promote tumourigenesis via butyrate 2021

secretion

Nature Communications 5674
DOl

10.1038/s41467-021-25965-x

Ohtani Naoko Hara Eiji 112

Gut- liver axis- mediated mechanism of liver cancer: A special focus on the role of gut 2021

microbiota

Cancer Science 4433 4443
DOl

10.1111/cas.15142

Fudaba Megumi Kamiya Tomonori Tachibana Daisuke Koyama Masayasu Ohtani Naoko 9

Bioinformatics Analysis of Oral, Vaginal, and Rectal Microbial Profiles during Pregnancy: A 2021

Pilot Study on the Bacterial Co-Residence in Pregnant Women

Microorganisms 1027 1027
DOl

10.3390/microorganisms9051027




Takasugi Masaki Yoshida Yuya Hara Eiji Ohtani Naoko February 2
The role of cellular senescence and SASP in tumour microenvironment 2022
The FEBS Journal 1
DOl
10.1111/febs.16381
Ohtani Naoko 42
The roles and mechanisms of senescence-associated secretory phenotype (SASP): can it be 2022
controlled by senolysis?
Inflammation and Regeneration 11
DOl
10.1186/s41232-022-00197-8
Takada Naoki Takasugi Masaki Nonaka Yoshiki Kamiya Tomonori Takemura Kazuaki Satoh Junko 149
Ito Shinji Fujimoto Kosuke Uematsu Satoshi Yoshida Kayo Morita Takashi Nakamura Hiroaki
Uezumi Akiyoshi Ohtani Naoko
Galectin-3 promotes the adipogenic differentiation of PDGFRa + cells and ectopic fat formation 2022
in regenerating muscle
Development 199443
DOl
10.1242/dev.199443
Konishi Yusuke Okumura Shintaro Matsumoto Tomonori Itatani Yoshiro Nishiyama Tsuyoshi March 22
Okazaki Yuki Shibutani Masatsune Ohtani Naoko Nagahara Hisashi Obama Kazutaka Ohira
Masaichi Sakai Yoshiharu Nagayama Satoshi Hara Eiji
Development and evaluation of a colorectal cancer screening method using machine learning- 2022
based gut microbiota analysis
Cancer Medicine 1

DOl
10.1002/cam4.4671




Wang Boshi Varela- Eirin Marta Brandenburg Simone M Hernandez- Segura Alejandra van Vliet 41
Thijmen Jongbloed Elisabeth M Wilting Saskia M Ohtani Naoko Jager Agnes Demaria Marco

Pharmacological CDK4/6 inhibition reveals a p53- dependent senescent state with restricted 2022

toxicity

The EMBO Journal 108946
DOl

10.15252/embj .2021108946

29 25 9

SASP

41

2020

Naoko Ohtani, Tomonori Kamiya, Fumitaka Kamachi , Ryota Yamagishi

Gut microbial metabolite and obesity-associated liver cancer

The 79th Annual meeting of JCA  Symposium 18 Metabolism in Cancer

2020

Ryota Yamagishi, Fumitaka Kamachi, Yi Cheng, Eiji Hara, Naoko Ohtani

The mechanism of SASP in obesity-associated liver tumor microenvironnment

The 79th Annual meeting of JCA

2020




Masahiro Wakita, Akiko Takahashi, Osamu Sano, Tze Mun Loo, Yoshinori Imai, Megumi Narukawa, Hidehisa lwata, Tatsuyuki
Matsudaira, Shimpei Kawamoto, Naoko Ohtani, Tamotsu Yoshimori, Eiji Hara

A BET family protein degrader provokes senolysis by targeting NHEJ and autophagy in senescent cells

The 79th Annual meeting of JCA

2020

SK1144 DSS

2020

Naoko Ohtani

Gut microbial metabolite and Obesity-associated Liver Cancer

The 43th Annual meeting of MBSJ 2020 Small molecules at work!

2020

126 / 98 Meeting Symposiuml4

2020




Fumitaka Kamachil Ryota Yamagishil, Masaru Nakamura3, Shota Yamazaki3, Yoshiki Nonakal, Wei-Yu Chen4, Yoshimi Yukawal,2,
Norifumi Kawadal,2, Susumu Nakae5, Eiji Hara6 and Naoko Ohtanil

Gut-Liver axis-mediated mechanism of obesity-associated hepatocellular carcinoma development

2019 Cold Spring Harbor Asia Conference LIVER, BIOLOGY, DISEASES & CANCER

2019

42

2019

33

2019

39

2019




Naoko Ohtani

The Mechanism of Obesity-associated Liver Cancer Progression

The 50th Commemorial International Symposium of The Princess Takamatsu Cancer Research Fund New Horizons for Cancer

Research and Precision Medicine

2019

40 37

2019

Naoko Ohtani

The Role of Gut Microbiota in Anti-tumor Immunity in Liver Tumor Microenvironment

JSH International Liver Conference 2019 “ Liver Cirrhosis and Portal Hypertension: Modern Pathophysiology and Emerging
Therapies” Session V : Gut-Liver Axis in Cirrhosis and Portal Hypertension

2019

of obesity-associated liver cancer development)

(Carcinogenesis experiments revisited The mechanism

The 78th Annual meeting of JCA  Symposium 7 Carcinogenesis experiment revisited

2019




19 71

2019

Naoko Ohtani

The role of cellular senescence and SASP in tumor microenvironment ofobesity-associated liver cancer

The 19th Scientific meeting of the Japanese Society of Anti-Aging Medicine International Joint Symposium

2019

Naoko Ohtani

The suppression mechanism of antitumor immunity in the tumor microenvironmentof obesity-associated liver cancer

Nature conference Grand Challenges in Immunology: Immunotherapy for Cancer and Beyond Session 2: The microbiota and
immunotherapy

2019

SASP

42

2019




121 47

2021

21

2021

Naoko Ohtani

Gut microbial metabolites and liver cancer

EASL International Liver Congress; 2021, Fusion session “ Metabolism and cancer”

2021

25

2021




Naoko Ohtani

The role of gut microbiota in obesity-associated liver cancer development

The 50th Annual Meeting of the Japanese Society for Immunology, SY-1 Systemic organ interactions
in health and disease

2021

SASP

53

2021

Naoko Ohtani

The Role of Gut Microbiota in Obesity-associated Liver Cancer development

The 80th Annual meeting of JCA  Symposium 12, Metabolism in Cancer

2021

Naoko Ohtani

The role and mechanism of SASP in tumor microenvironment of obesity-associated liver cancer

The 6th International Cell Senescence Association Conference

2021




Naoko Ohtani

Gut-liver axis-mediated mechanism of SASP in tumor microenvironment of obesity-associated liver cancer

Keystone Symposia, Cancer: Aging on the Drivber’ s seat

2022
42 39 6 —
2022
0
2
07962020JP 2021
2022-018760 2022
0

https://ww.osaka-cu.ac.jp/ja/news/2020/210324







