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In this research, we elucidate the possible mechanism of metabolic and dynamic action of alkenyl-type
lisophospholipids (P-LPESs) as a novel bioactive lipid for exacerbation of epidermal hyperplastic diseases. Based on
the knowledge, this project is aiming to be construction of the theoretical foundation for practical application of drug
discovery and preventive therapy. This is the result of research and development in FY2016 as follows.

1) Functional evaluation of novel lipid metabolite (P-LPE).

In evaluating P-LPE as a bioactive lipid, it is necessary to consider whether P-LPE acts directly or P-LPE
metabolites act on keratinocytes. Studies using recombinant autotaxin (phospholipase D) demonstrated that P-LPE
is metabolized by phospholipase D into plasmalogen type lysophosphatidic acid. At present, functional assessment
of P-LPE and its metabolites using human epidermal keratinocyte NHEK is closely examined using differentiation
and activation as indices.

2) Search for P-LPE receptors.

We have been trying to identify GPCRs using P-LPE as a ligand by use of TGFa cleavage assay method, which is
a G protein-coupled receptor detection, however candidate GPCRs have not been found at the present time. Therefore,
we examined past implementation results, narrowed down candidate GPCR to about 10 genes, and prepared an
epidermal cell line that is deficient in the relevant gene.

3) Development as drug discovery.

The screening of P-LPE monoclonal antibody that was scheduled for research and development plan is narrowed
down to 19 by screening among 1314 hybridomas, and will continue to be screened in FY2017.

4) Exploration for biomarkers based on alkenyl-type lysophospholipids.

We aimed to explore for new lipid mediators based on alkenyl-type lysophospholopids other than P-LPE using
various diseases and organs. In FY2016, lipid metabolome analysis was performed using organs such as epidermis,
skin, and serum of psoriasis model. As a result, the epidermal P-LPE collected by tape stripping increased according
to the malignancy of psoriasis model. Based on this results, we plan to investigate using human samples in FY2017.

On the other hand, we focused on secretory phospholipase A; (sPLA?), an alkenyl-type lysophospholipid
producing enzyme, and performed functional analysis of skin function using sPLA; gene-engineered mice. In
FY2016, we reported that dendritic SPLA2-1ID improves inflammatory pathologies of lymph node inflammation
(acute inflammation), contact dermatitis (Thl response), psoriasis (Th17 response), while suppressing anti-tumor
immunity to promote skin cancer by mobilizing omega-3 polyunsaturated fatty acid metabolites not
lysophospholopids (Miki et al., J. Biol. Chem. 2016). Furthermore, we reported that SPLA2-11E in hair follicles
produces unsaturated fatty acids, LPE and P-LPE non-selectively and is associated with ciliary development
(Yamamoto et al., J. Biol. Chem. 2016). In the next fiscal year, we will continue to investigate the functional
evaluation of P-LPE using models that caused various disease states.

As a result of the above, this research and development steadily conducts planned research.
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