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ABSTRACT

Effects of dark treatment and N,-dichlorophenyl-Ny-dimethylurea (DCMU) on the desaturation
of galactolipids of Dunaliella salina were investigated to see whether light-driven photosynthetic
electron transport is involved in # viwo desaturation of galactolipids. The incorporation of radioac-
tive fatty acid precursors ((“CJlauric acid) into galactolipids, mainly composed of prokaryotic mole-
cular species, was most affected among different polar lipid classes by both treatments. The analysis
of specific radioactivities of individual galactolipid molecular species revealed that their synthesis
was greatly inhibited by the treatments except for eukaryotic molecular species, 18 : 3/18 : 3 digala-
ctosyldiacylglycerol, whose desaturation occurs in endoplasmic reticulum.
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tector® =#8}9d7(Cho and Thompson, 1987) A&
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Fig. 1. Effect of DCMU concentrations on oxygen evolu-
tion of D. salina cells.



September 1993

Table 1. Incorporation of radicactivity into different lipid
classes after 4 hr treatment of darkness or DCMU. Va-
lues represent the percentage of radioactivity in the total
lipid

DCMU

Lipid class” 0 time Light Datk —

1uyM 5uM
Polar lipids
MGDG 59 146 102 10.0 9.6
DGDG 36 13.8 109 112 105
SL 7.5 14.6 168 159 15.0
PE 16 37 33 31 36
PG 77 118 134 131 136
PC 1.9 5.7 5.7 53 5.2
Pl 12 33 35 32 31
DGTS 16 55 58 5.0 46
Neutral lipids
FFA 35 14 2.3 22 2.3
DG 10.3 94 5.3 6.3 53
TG 54.0 119 192 216 241

*MGDG, monogalactosyldiacylglycerol; DGDG, digalactos-
yldiacylglycerol; SL, sulfolipid; PE, phosphatidylethanola-
mine; PG, phosphatidylglycerol; PC, phosphatidylcholine;
PI, phosphatidylinositol; DGTS, diacylglyceryltrimethy-
lhomoserine; FFA, free fatty acid; DG, diacylglycerol; TG,
triacylglycerol.

vle| 22 glslAde] KAl ghx)A(sulfolipid)s] 7-9-& ¢
717t <) okxze} DCMU Hele] skg wkx] ohe 7
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224 ] o4k Bz aiEA] ¢ten C-18 A|dhile] Ex
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AE Axe zle]l 9] o) =)L RE molecular spe-
ciesE2] gAde] ojA|xlgch w 18:3/18:38] A% o
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ol 18:3/18:30] A4y FAAEZH a2 EXsEge]
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Table 2. Specific radioactivities of major MGDG and
DGDG molecular species after 4 hr treatment of darkness
or DCMU. Values represent dpm/pmolx 1073

Molecular o e Light  Dark B

specles? 1 HM 5 !.lM
MGDG
18:3/16 4 0 2 13 15 14
181 3/16 3¢,
18:2/16 : 4 8 176 8 100 98
DGDG
18:3/16:4 2 B 2 18 17
18:3/16: 3 4 60 3 43 34
18:3/16:2,
18:2/16:3 42 181 155 170 151
18:3/18:3 6 13 16 13 10
18:3/16:0 8 72 50 56 63
18:2/16:0 142 214 174 183 168

“Pairs of numbers representing fatty acids when separa-
ted by a slash represent the components in the s»-1 and
sn-2 positions, respectively, of a lipid molecule. ?16: 3
is all ¢7s-7,10,13-hexadecatrienoic acid. 16 : 3i is an isomer
of 16 : 3, tentatively identified either as all ¢is-4,7,10-he-
xadecatrienoic acid or as all ¢f5-6,9,12-hexadecatrienoic
acid.
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