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Physiological function and biosynthetic pathway of D-aspartate in marine
macroalgae genus Sargassum
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The presence of D-aspartate (D-Asp), a biologically rare amino acid, was
evaluated in 38 species of marine macroalgae (seaweeds). Despite the ubiquitous presence of free
L-Asp, free D-Asp was detected in only 5 species belonging to the Sargassaceae family of class
Phaeophyceae (brown algae) but not in any species of the phyla Chlorophyta (green algae) and
Rhodophyta (red algae).
All other members of Phaeophyceae, including 3 species classified into the section Teretia of
Sargassaceae did not contain D-Asp. These results indicate that the presence of free D-Asp in marine

macroalgae is restricted only to the Sargassaceae family, excluding the species in the section
Teretia.



(Asp

D-ASp 200 Asp D
1% 50%
D-Asp
D-Asp
D-Asp
D-Asp
D-Asp
D-Asp
L L-
(Asp) D-Asp
D-Asp
200 D-Asp
D-Asp
D-Asp
D- (Asp)
D-Asp
D-Asp
D-Asp
D-Asp
D-Asp
D-Asp
40 D- (Asp)
5 15 D-Asp 18
5 D-ASp 5
D-ASp 3
D-Asp
D-Asp
D-Asp
D-Asp
D- (Asp)
12 L-Asp D-Asp 24
12
D-Asp
D-Asp
D-Asp
D-Asp D-Asp Asp
[EC 5.1.1.13] [EC 35.11] bD- [EC 2.6.1.21]
L-Asp D-
(Asn) L-Asn D- + D-Asp
D-Asp

D-Asp



D-Asn D-ASp

D-Asn

D-Asp

12 1

2
Takehiko Yokoyama, Masaharu Tokuda, Masafumi Amano, Koji Mikami.
The presence of free d-aspartate in marine macroalgae is restricted to the Sargassaceae family.
Biosci. Biotechnol. Biochem., 82, 268-273 (2018)

Takehiko Yokoyama, Masaharu Tokuda, Masafumi Amano, Koji Mikami
Simultaneous determination of primary and secondary D- and L-amino acids by reversed-phase
high-performance liquid chromatography using pre-column derivatization with two-step labelling
method.
Biosci. Biotechnol. Biochem., 81, 1681-1686 (2017)

3
Asterionellopsisglacialis  D-
H30 2018
D-
12 - 2016
D-

28 2016



€y

@



