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Epithelial ovarian cancer (EOC) is known as an intractable cancer with poor prognosis, due to the
fact that it is naturally resistant or acquire resistance to chemotherapeutic agents. To improve
prognosis of EOC, development of therapy with novel mechanism of action is urgently required.
Principal investigator (PI) ’ s group has identified lipolysis—stimulated lipoprotein receptor
(LSR) as a new cancer antigen of EOC (Hiramatsu K, Sarada S, Naka T, et al., Cancer Res. 2018)
LSR is a receptor for lipoprotein including VLDL and is involved in intracellular lipid uptake.
PI’ s group found that the prognosis of patients with LSR-high EOC is significantly poorer than
that of patients with LSR-low EOC. In addition, VLDL  treatment could enhance
survival/proliferation of LSR—positive EOC cells in vitro. These results suggest that LSR is
implicated in the pathogenesis of EOC. Increasing evidence indicates that lipid metabolism is
important for the proliferation, survival and/or metastasis of cancers (Nieman KM et al., Nat
Med. 2011, Kobayashi Y et al., Clinical Cancer Research. 2015). Whereas lipid metabolism is a
promising target for cancer therapy, there is no anti—cancer agents that regulate lipid metabolism
at present. PI’ s group expects that targeting LSR is an attractive strategy to treat cancers by
inhibiting lipid metabolism.
PI’ s group together with Professor Kimura (Osaka University) and Dr. Tsunoda (Chugai
Pharmaceutical) newly developed a monoclonal antibody against human LSR and indicated that this
antibody has a marked anti—tumor effect on LSR—positive EOC cell lines in vitro and in vivo and
also on patient—derived EOC xenografts in vivo. In addition, data indicated that the effect of
this antibody is attributable to inhibition of lipid uptake in cancer cells
To proceed to the clinical trial, this study is aimed to modify current anti—-LSR antibody into
humanized one and generate GMP-based anti—LSR antibody to achieve the nonclinical test in animals
under GLP regulation. Given that our recent data indicates high LSR expression in other cancers
including pancreatic cancers, the potential importance of this study is not only that it leads
to development of an innovative therapy against cancers but also that it provides compelling
evidence for the critical role of lipid metabolism in carcinogenic process.
To elucidate the mechanisms of the anti—tumor effect of anti—-LSR monoclonal antibody, we focused
on the regulation of lipid metabolism by anti-LSR monoclonal antibody. Treatment with various
kinds of free fatty acid (FFA) to LSR positive cancer cells induced internalization of FFA into
cancer cells. In addition, increased production of ATP and enhanced proliferation of cancer cells
were confirmed. These effects were inhibited by the treatment with anti-LSR antibody or
transfection with LSR—siRNA. Furthermore, tumor tissues obtained from LSR positive ovarian cancer
PDX treated with anti—LSR monoclonal antibody or control antibody were analyzed by NGS analysis
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By NGS analysis, induction of apoptosis was detected by treatment with anti—-LSR antibody in vivo.
We also confirmed the induction of apoptosis by anti-LSR antibody in vitro. However, we could not
obtain enough levels of tumor growth inhibitory effect, when in vivo efficacy study was conducted
using same lot of LSR positive ovarian cancer PDX model in the Kochi university and Chugai
pharmaceuticals at the same time. Therefore, humanization of anti—LSR monoclonal antibody was not

conducted, and will be performed after mode of action of anti—LSR monoclonal antibody was revealed.
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