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Abstract

We have recently identified lysophosphatidic acid acyltransferase 3 (LPAATS3) as a
critical enzyme to produce docosahexaenoic acid (DHA)-containing phospholipids. In the course of
the phenotypic analysis of LPAAT3 knockout (KO) mice, we found that genes which involved in
DHA synthesis and incorporation are up-regulated in the liver of LPAAT3 KO mice. Since
DHA-containing phospholipids are dramatically decreased in LPAAT3 KO mice, these
observations led us to hypothesize that hepatic cells possess the sensor for DHA (or omega-3 fatty
acid) depletion. Therefore, the aim of this study is to uncover the molecular mechanisms and
importance of DHA-deficiency sensor in the liver.

The induced expression of DHA-related genes was seen in LPAAT3 KO liver, but not
white adipose tissue, brown adipose tissue, brain, small intestine, regardless of DHA-containing
phospholipid depletion in these tissues.

As reported previously, treatment of polyunsaturated fatty acids including DHA
suppressed the expression of genes involved in fatty acid unsaturation. To determine whether the
incorporation of DHA into glycerolipids by LPAATS3 is involved in this suppression or not, I am
currently establishing the LPAAT3 KO cells by using CRISPR/Cas9 system.

In this study, I also plan to clarify the impact of hepatic DHA-containing lipids on other
tissues. To investigate this, I will generate the inducible liver-specific LPAAT3 KO mice. I have

successfully generated the LPAAT3 Cre-floxed mice.
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