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The germination of cucumber seeds begins with the degradation of reserved oil to fatty acids within
the lipid body, which are then further metabolized to acyl-CoA. The acyl-CoA moves from the lipid
body to the glyoxysome following B-oxidation for the production of acetyl-CoA. As an initial carbon
source supplier, acetyl-CoA is an essential molecule in the glyoxylate cycle within the glyoxysome,
which produces the metabolic intermediates of citrate and malate, among others. The glyoxylate cycle
is a necessary metabolic pathway for oil seed plant germination because it produces the metabolic in-
termediates for the tricarboxylic acid (TCA) cycle and for gluconeogenesis, such as the oxaloacetate,
which moves to the cytosol for the initiation of gluconeogenesis by phophoenolpyruvate carboxykinase
(PEPCK). Following reserved oil mobilization, the production and transport of various metabolic inter-
mediates are involved in the coordinated operation and activation of multiple metabolic pathways to
supply directly usable carbohydrate in the form of glucose. Furthermore, corresponding gene ex-
pression regulation compatibly transforms the microbody to glyoxysome, which contains the organ-
elle-specific malate synthase (MS) and isocitrate lyase (ICL) enzymes during oil seed germination.
Together with glyoxylate cycle, carnitine, which mediates the supplementary route of the acetyl-CoA
transport mechanism via the mitochondrial BOU (A BOUT DE SOUFFLE) system, possibly plays a sec-
ondary role in lipid metabolism for enhanced plant development.
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Fig. 1. Epigeous growth of cucumber cotyledons from day 1
to senescence up to 35 days after seeds were sown in
wet vermiculite. The cotyledons of cucumber seedlings
develop to a leaf-like photosynthetic organ until the
seedling establishes as a young plantlet ~30 days after
sowing, then they undergo senescence.
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Fig. 2. The first stage of lipid catabolism during oil-seed germi-
nation in lipid body for fatty acids degradation to ac-
yl-CoA by acyl-CoA synthetase then it moves to glyox-
ysome for four-step cycle of B-oxidation substrate to pro-
duce acetyl-CoA [8, 44].
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Fig. 3. The second stage of lipid mobilization in

— (Glyoxylate fiSedation JTo-2 oil-seed germination by glyoxylate cycle in
Isocitrate cycle) , the glyoxysome [3, 8]. Carbon sources are
4 cigats AEyL Ca supplied by acetyl-CoA from fatty acids as

| from

an essential metabolite for the support of
glyoxylate cycle. ACO, aconitase; gCS, gly-
oxysomal citrate synthase; cMDH, cytosolic
malate dehydrogenase; gMDH, glyoxysomal
malate dehydrogenase; ICL, isocitrate lyase;
MS, malate synthase; Thio-2, thiolase.
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