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In order to revel the mechanisms of action of a newly developed non-competitive
inhibitor targeting a cancer-type amino acid transporter LAT1 (L-type amino acid
transporter 1) , we have examined its effects on the tumor cell growth, tumor
angiogenesis, and metastasis. We have also examined additive and synergic effects of
the LAT1 inhibitor with other anti-tumor agents. Additionally, we have examined its
anti-tumor effects by means of carcinogenic model mice. Following the development
milestones, to examine the mechanisms of tumor-cell growth suppression, we have
performed comprehensive phospho-proteomic analysis on the tumor cells treated with
the LAT1 inhibitor and found that not only mTOR pathway but also other signaling
pathways are affected by the LAT1 inhibitor. In the analysis of anti-angiogenic effects of
LAT1 inhibition in vitro, we have used HUVEC (Human Umbilical Vein Endothelial
Cells) as a model of human vascular endothelial cells and revealed that the LAT1
inhibitor as well as LAT1-knockdown suppresses the tube formation, migration potency
and invasion ability of HUVEC. Furthermore, we have shown that the treatment of
HUVEC with angiogenic growth factors induces the mRNA expression of LAT1. By
means of comprehensive phospho-proteomic analysis, we have also obtained candidate
molecules involved in the anti-angiogenic action of LAT1 inhibitor. In addition, we have
examined the Xenograft tumors formed in nude mice and confirmed that the endothelial
cells of vessels in the tumors express LAT1. In the analysis of the effects on metastasis,
we have performed in vitro studies such as wound-healing assay and Boyden chamber
migration assay, and revealed that LAT1 inhibition suppresses migration potency and
invasion ability of tumor cells. We have also examined whether additive or synergic
effects are obtained by co-treatment of tumor cells with the LAT1 inhibitor and other
anti-tumor agents. In in vitro studies, we have shown that the combination of the LAT1
inhibitor and gemcitabine exhibits synergic effects on the growth of a pancreatic cancer
cell line. The combination of LAT1 inhibitor and 5-fluorouracil or oxaliplatin also
exerted synergic growth inhibitory effects when applied to gastric cancer and colon
cancer cell lines. Furthermore, in the analysis of anti-tumor action of the LAT1 inhibitor
on carcinogenic model mice, we have used a pancreatic cancer mouse model and shown
that the oral administration of the LAT1 inhibitor reduces the number and the size of

tumors and prolongs the survival of the mice.
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