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Abstract

Totally, 8 original articles and 2 review articles were published in 2017
Among them, representative articles are shown here.

Shindou et al. (2017) J. Biol. Chem. 292. 12054-64

Cellular membranes contain several classes of glycerophospholipids, which possess one polar head and two fatty
acids. Polyunsaturated fatty acids such as docosahexaenoic acid (DHA) are located at the sn-2 position of
glycerophospholipids in an asymmetrical manner. Although DHA has essential roles in the retina and the testis,
little information on the molecular mechanism is available. We previously identified lysophosphatidic acid
acyltransferase 3 (LPAAT3) as a PL-DHA biosynthetic enzyme (Yuki et al. J. Lipid Res. 2009, Koeberle et al.
FASEB J. 2010) . Here, using LPAAT3-knock-out (LPAAT3-KO) mice, we found that LPAAT3-KO mice
showed abnormalities in the retinal layers and impaired visual function, as well as disordered disc morphology in
photoreceptor cells. Comprehensive phospholipid analyses and imaging mass spectroscopy revealed loss of
phospholipid containing DHA (PL-DHA) in the retina especially outer segment of the retina. Our results indicate

that PL-DHA contributes to visual function by maintaining the disc shape in photoreceptor cells.

Hishikawa-lizuka et al. (2017) J. Biol. Chem. 292. 12065-76

PL-DHA is also important for testicular function. In this study, we showed that LPAAT3-KO mice display
severe male infertility with abnormal sperm morphology. Deficiency of LPAAT3 decreased PL-DHA in
spermatids that led to excess cytoplasm around its head, which is normally removed by Sertoli cells via
endocytosis at the final stage of spermatogenesis. PL-DHA may function the efficient removal of sperm content
through endocytosis. We conclude that PL-DHA biosynthesized by LPAAT3 endows these membranes with

physicochemical properties needed for spermatogenesis.

These two studies indicate DHA molecular function in the retina and testis.

Hori, T., et al. (2017) Nature Chemical Biology. 14, 262-269

Leukotriene B4 is a potent chemoattractant and inflammatory mediator derived from arachidonic acid. We
previously cloned BLT1 (a high affinity receptor for leukotriene B4, Nature 1997). In collaboration with Riken
and other institutions, we have recently succeeded in obtaining crystal of this membrane spanning protein bound
with an inverse agonist.  This is the first demonstration of receptor structures of eicosanoids (arachidonic acid

derived mediators) and will enhance the rational design of anti-inflammatory and anti-fibrotic compounds.
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Male infertility Visual dysfunction

Hishikawa-lizuka, Y.. et al. (2017) J. Biol. Chem. 292. 12065-12076. Shindou H. et al. (2017) J. Biol. Chem. 292. 12054-12064.
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