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In the tumor blood vessels, endothelial cell (EC) to EC adhesion is very lose and hyperpermeability is
induced. By this leakiness, interstitial hypertension is induced in the tumor microenvironment, resulting in
suppression of drug delivery from intraluminal cavity of blood vessels into parenchyma of tumor. In this
research program, we have aimed the development of efficient cancer therapy by improving drug delivery
and lymphocyte infiltration in the tumor through normalization of blood vessels by LPA receptor activation.
In this year, we have conducted experiments following three research plans.

In the 1% research plan (Molecular analysis of tumor vascular normalization by LPA), we have analysed
the down stream signal pathway of LPA4 for vascular normalization. It is well known that there 6 types of
LPA receptor (LPA1~6), this receptor is GPCR and then specific G protein is used for each LPA1~6 for
signal transduction into cytoplasma, i.e., Gs, Gi/o, Gg/11, G12/13. Here, based on the published data, we
targeted several G proteins in the down stream of LPA4 and found that Gi is a candidate for membrane
localization of VVE-cadherin in ECs. However, we could not deny the possibility that other G proteins are
also involved in the membrane localization of VVE-cadherin.

In the 2™ research plan (Induction of vascular normalization in the PDX model), we would like to obtain
proof of concept (POC) that LPA4 agonist acts on human tumor vasculature for normalization. In order to
do this, we planed to analyze the blood vessel using patient derived xenograft (PDX) model. To observe the
human vasculature in this model, human blood vessels should not be occupied with recipient mouse blood
vessels induced by sprouting angiogenesis. Therefore, in this year, we have analyzed how much proportion
of originally existed blood vessels in tumor tissue is kept in the transplant of the recipient mice. B16
melanoma cells were injected into brain of B6 mice in which ECs are genetically labeled with fluorescent
and after establishment of brain tumor, we dissected the tumor and small piece of tumor explant was
transplanted into the brain of recipient B6 mice (wild type). After 2 weeks later, we observed blood vessels
in the tumor and found that the contribution of originally existed blood vessels to second brain tumor
vasculature was varied. For example, in a part of tumor, 80% of tumor vasculature was derived from original
tumor, however, in a part of tumor, original blood vessels were completely disappeared. By analyzing this
difference, we may understand how original tumor vasculature is maintained in allograft and obtain the
method for keeping original tumor vasculature in the PDX model.

In the 3 research plan (Analysis of anti-tumor effect of LPA with immune-checkpoint inhibitor), we
analyzed whether vascular normalization by LPA affects lymphocyte infiltration into tumor tissues or not.
When LLC cell line was used for subcutaneous tumor model, we found that the number of lymphocyte
penetrated into tumor was few. However, after injection of LPA, we found that infiltration of CD8 T cell
abundantly migrate into tumor tissues after normalization of tumor vasculature.
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