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Effect of polyunsaturated docosahexaenoic acid on the lipid-raft mimetic ordered/disordered
phase separated membranes. (Graduate School of Science, Kyushu University)
(OMasanao Kinoshita, Akira Sorada, Yutaro Tajima, Nobuaki Matsumori

Docosahexaenoic acid (DHA; C22:6) is a representative ®w—3 poly-unsaturated fatty acid and
widely marketed as a dietary supplement for the brain health. Recently, it was reported that
DHA is essential for the activation of the membrane proteins, which are related to
neuroprotection and cell growth. Considering that these proteins are abundantly found in the
functional membrane domains called lipid rafts”, we speculated that DHA regulates
physicochemical and structural properties of lipid rafts. Here, we examined effect of free- and
esterified-DHASs (inclusively termed DHAS) on lipid rafts using the raft-like ordered (Lo)/non-
raft-like disordered (Ld) phase separated membranes. We newly prepared fluorescent DHA
analogs and observed their distribution in the Lo/Ld phase separated membranes. As a result,
DHAs largely distribute in the Ld phase but partly bind to the Lo phase; 25% and 10% for free-
and esterified-DHAs, respectively. Moreover, x-ray experiments and fluorescent correlation
spectroscopy showed that DHAs perturb chain packing of the lipids and, thus, increase fluidity
of the Lo phase. We speculated that the membrane perturbation enhance the recruitment
membrane proteins in lipid rafts.
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