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Functions of plant phosphoenolpyruvate carboxylase and its
applications for genetic engineering

Shaowei Wei, and Yin Li
Guangdong Key Laboratory of Plant Resources, School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, China

Abstract: Phosphoenolpyruvate carboxylase (PEPC, EC 4.1.1.31) is an important ubiquitous cytosol enzyme that fixes
HCO; together with phosphoenolpyruvate (PEP) and yields oxaloacetate that can be converted to intermediates of the citric
acid cycle. In plant cells, PEPC participates in CO, assimilation and other important metabolic pathways, and it has broad
functions in different plant tissues. PEPC is also involved in the regulation of storage product synthesis and metabolism in
seeds, such as affecting the metabolic fluxes from sugars/starch towards the synthesis of fatty acids or amino acids and
proteins. In this review, we introduced the progress in classification, structure and regulation of PEPC in plant tissues. We
discussed the potential applications of plant PEPCs in genetic engineering. The researches in functions and regulation
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mechanism of plant PEPCs will provide beneficial approaches to applications of plant PEPCs in high-yield crops breeding,

energy crop and microbe genetic engineering.
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Fig. 1 Pathways of metabolic flux in plastids of oil seeds
Glc6P: glucose 6-phosphate; DHAP: dihydroxyacetone
phosphate; PEP: phosphoenolpyruvate; ac-CoA:
acetyl-CoenzymeA; mal-CoA: malonyl-CoenzymeA; acyl-CoA:
fatty acyl-CoA.
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Fig. 2 Proposed changes in the metabolic pathway of
carbonhydrates in PEPC transgenic seeds!®. Metabolites which
are decreased are given in red. Metabolites which are increased
are shown in green. ADPG: adenosine diphosphate glucose;
ATP, adenosine triphosphate; F6P: fructose-6-phosphate;
F1,6P2: fructose-1,6-bisphosphate; G1P: glucose-1-phosphate;
G3P: glucose-3-phosphate; G6P: glucose-6-phosphate; OAA:
oxaloacetate; 3PGA: 3-phospho-glycetate; UDPG: uridine
diphosphate glucose.
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