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Abstract

Chemical biology is a remarkable approach in which small molecular compounds are used as
probes to elucidate protein functions within signaling pathways. On the other hand, tumor cell
migration is a required step for cancer metastasis which remains the greatest obstacle for
anti-cancer therapy. In this thesis, the author researched the regulatory mechanism of tumor cell
migration based on chemical biological approach.

1. Novel Aclacinomycin A (ACM) derivatives suppressed tumor cell migration through the
inhibition of the farnesylation of H-Ras. N-benzyl-ACM and N-allyl-ACM, which are new

derivatives of ACM, were identified as farnesyl transferase (FTase) inhibitors. There two
compounds inhibited FTase activity specifically rather than geranylgeranyl transferase or
geranylgeranyl pyrophosphate synthase. In addition, both compounds also blocked the
membrane localization of H-Ras, activation of the H-Ras-dependent PI3K/Akt pathway, as well
as epidermal growth factor (EGF)-induced migration of epidermal carcinoma A431 cells.

2. A combination study of chemical and systems biology identifying novel features of signaling

pathway in cancer cell migration. To analyze the diversity and consistency of regulatory

signaling in cancer cell migration, the author assessed quantitatively the effects of 34 small
molecular compounds on ten types of migrating cells by wound healing assay. Hierarchical
clustering was performed on the subsequent migration inhibition profile of the compounds and
cancer cell types. The author found that the cancer cells tested in this study were classified into
three clusters, and the compounds were grouped into four clusters. An inhibitor of JNK
suppressed all types of cell migration; however, inhibitors of ROCK, GSK-3 and p38MAPK
only inhibited the migration of a subset of cell lines. Next, to explore the diversity and
consistency of EGF-induced cell migration pathway, the author quantified the effect of the 15
inhibitors on the levels of expression or phosphorylation of nine proteins induced by EGF
stimulation in three cancer cell lines. Based on obtained data and chemical biological
assumptions, the author deduced cell migration pathway in each cancer cell, and compared them.
As a result, the author found that MEK/ERK-, and JNK/c-Jun-pathway are activated in migrating
all three cells. Moreover, CysLT1 was found to regulate only MEK/ERK pathway in T.T cells,
whereas it regulates only PI3K/Akt pathway in EC109 cells. These results indicate that the

CysLT]1 signaling is related to the diversity of regulatory mechanisms in cancer cells.
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