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Hormonal effect of lipids on oogenesis in gametophytes of a brown macroalga,
Saccharina japonica
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Hormonal effect on reproductive growth in a brown macroalga was examined, in

an attempt to identify the specific lipids that play a role in the oogenesis of female
gametophytes. After reproductive growth had occurred, the level of fucosterol, C14:0 C18:1n9 and
omega-3 series PUFAs, such as C18:2n3 and C20:3n3, were significantly decreased with strongly
related to the percent of mature cells. The decrease in the level of C14:0 and C18:1n9 fatty acids,
which are mainly localized in the TAG, were due to consumption via energy metabolism associated with

reproductive growth. Based on genomic knowledge and results of this study, fucosterol and omega-3
PUFAs appeared to function as signaling molecules or as an enzymatic activator.

Fucosterol could be trapped by sphingomyeline, and long chain PUFAs can activate sphingomyelinase.
The sterol added in out of cells was not stimulated on the oogenesis, because that the hormonal
function of sterol can be regulated by the function of PUFAs.
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Table1

Total lipid compositions (mean + S.D., n = 18) for immature
and mature female gametophyte (Saccharina japonica)
cultured for 12 day

Growth stages of gametophytes

Lipids

Vegetative* Reproductivei
Fucosterol (pug mg'1 dry sample)
132+ 092 0.84 + 0.66
FAs (relative are to ISTD mg'1 dry sample)
Cl14:0 152 = 3.5 114 =+ 27
C16:0 179 + 87 188 + 71
Cl16:1n9 431 £ 1.58 360 + 219
C18:0 117 + 64 133+ 53
C18:1n9 247 £ 52 152 + 35
Cl18:2n6 469 + 3.38 195 + 144
C18:3n6 208 + 0.50 1.74 + 048
C18:3n3 417 £ 3.5 1.07 £ 0.97
C20:3n3 460 £ 1.60 236 <+ 1.53
C20:4n6 202 + 0.85 1.76  + 0.63
Total FAs’ 358 360
Total SFAs’ 311 332
Total USFAs’ 46.6 27.7

+ Cultured in Fe-free medium. Maturity (%) was 2 + 2.

1 Cultured in Fe-added (20 uM with 1:1 EDTA) medium.
Maturity (%) was 85 £ 8.

* The sum of the average values.
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0.880, p<0.001
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Esi_0339_0015,
Esi_0217_0002, Esi 0239 0013  Cock et al.,

Nature 2010

Table 2

Free- and ester-fucosterol content, and fatty acid
composition in TAG for immature and mature female
gametophytes (Saccharina japonica) cultured for 12
days

Growth stages of gametophytes
I

Lipids

Vegetative' Reproductive

Fucosterol (ug mg™' dry sample)
free 1.24 0.428

ester nd.” nd.

TAG (relative area to ISTD mg’1 dry sample)

Cl14:0 10.3 6.33
C16:0 28.8 26.6
C16:1n9 1.12 0.854
C18:0 12.1 16.8
C18:1n9 33.9 20.9
Cl18:2n6 10.2 8.17
C18:3n6 0.560 n.d.*
C18:3n3 3.74 3.62
Total-TAG 101 83.4

1 Cultured in Fe-free medium. Maturity (%) was 0.
1 Cultured in Fe-added (20 uM with 1:1 EDTA) medium.
Maturity (%) was 93.

Esi_0217_0007,
Esi_0383_0007

Esi_0157_0035.
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