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Dr. Yoku Hayakawa et al (University of Tokyo, Department of Gastroenterology) analyzed the
functions of muscarinic acetylcholine receptor 3 (CHRMS3) in gastric cancer by using mouse gastric
cancer models and human gastric cancer cell line, and identified downstream targets of CHRMS3 as a
therapeutic target.

Cancer arises from normal tissue stem cells which acquire genetic mutations, and develops through
expansion of stem cell niche components that act as tumor microenvironment. The investigators
previously reported the importance of nerves and endothelial cells in gastric cancers, as these cells
promote cancer development through production of acetylcholine and activation of Cxcl12/Cxcr4
pathway. The purpose of this research is to analyze the molecular mechanism of nerve-endothelial
network in gastric cancers and propose new therapeutic targets.

Gastric cancer is often resistant to chemotherapy or radiation therapy, and this is in part due to
complexity of tumor microenviroment. The investigators performed genetic analysis of mouse and
human gastric cancer samples by using RNAseq, RTK array, tissue array, and RT-PCR array. The
investigators found that several important pathways such as ERK, Akt, CREB, and YAP pathways
are influenced by acetylcholine signaling, and they regulate cellular differentiation through

regulation of Cdx genes. Nerve growth factor (NGF) produced from cancer cells is critical for recruiting
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abnormal nerves in tumor tissues, and NGF/YAP pathway is active in about half of human gastric
cancer cases. A part of results in this research has been published in Cancer Cell journal. The
investigators plan to continue their analysis on the role of endothelial cells in gastric cancers, and
plan to establish new drugs or antibodies which target CHRM3 or CXCRA4.

III. RO/ ~DFE

(1) %236« MEFHIHO B0 (FPRE 0 k. R 3 )

1. Hayakawa Y, Sakitani K, Konishi M, et al. Nerve Growth Factor Promotes Gastric
Tumorigenesis through Aberrant Cholinergic Signaling. Cancer Cell. 2017 Jan 9;31(1):21-34.

2. Hayakawa Y, Fox JG, Wang TC. The Origins of Gastric Cancer From Gastric Stem Cells:
Lessons From Mouse Models. Cell Mol Gastroenterol Hepatol. 2017 Feb 20;3(3):331-338

3. Hayakawa Y, Fox JG, Wang TC. Isthmus Stem Cells Are the Origins of Metaplasia in the
Gastric Corpus. Cell Mol Gastroenterol Hepatol 2017 Feb 20;3(3):331-338

(2) 2« VURVTLEIIBITA O - RAX—3FE

1. Havakawa Y et al. Muscarinic acetylcholine receptor subtype 3 regulates gastric stem
cell expansion and gastric cancer progression by controlling YAP activation. AACR
Annual Meeting 2017, Washington, USA.

2. Konishi M, Hayakawa Y, et al. Muscarinic receptor-3 modulates YAP signaling in gastric
stem and cancer cells. Digestive Disease Week 2017, Chicago, USA

(3) TERE ORI - Hifrklaitt s 1ITxb3 2000 1A
L,

(4) FReeFHRE
L,



