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Research Advances in Photorespiration

ZHONG Xiaofen, LI Bodi, LI Minji, ZHANG Zhisheng, PENG Xinxiang"

(State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources, South China Agricultural University, Guangzhou 510642, China)

Abstract: Photorespiration is a process, in which plant green tissue absorbs O, and releases CO, depending on light
energy, which is considered to be a waste of energy. Photorespiration of normally growing C; plants can lose 25%—
30% of photosynthate, and the loss can be as high as 50% under stresses, such as drought, high temperature and high
light. Therefore, significantly improving the productivity of C; plants can be achieved by reducing photorespiration flux.
Although photorespiration has obvious negative effects on plant productivity, it may play an important role in some
essential physiological activities of plants, including participating in photoprotection, H>O, signaling, nitrogen
metabolism, photooxidation and stress response. Thus, the transformation and optimization of photorespiration need to
grasp the balance point and adaptation. The photorespiration modification based on Rubisco modification, CO»
concentration mechanism (CCM) and photorespiration branch creation was reviewed. By understanding the latest
progress in the regulation of photorespiration to improve the efficiency of plant light conversion, it is expected to
provide guidance for the studies on molecular regulation and improvement of photorespiration metabolism.

Key words: Photorespiration; Rubisco; CO> concentration mechanism; Photorespiration bypass
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Fig. 1 Photorespiration pathway in higher plants and their relationship with Calvin cycle and ammonia assimilation!'!l. 2-OG: 2-Oxoglutaric acid; 3-PGA:
3-Phosphoglycerate; 2-PG: Phosphoglycolic acid; Ala: Alanine; Asn: Asparagine; ASNS: Asparagine synthetase; Asp: Aspartic acid; CAT: Catalase; Gln:
Glutamine; FD-GOGAT: Ferridoxin-dependent glutamate synthase; Glu: Glutamate; GDC: Glycine decarboxylase complex; GLO: Glycolate oxidase; GLYK:
Glycerate 3-kinase; GGAT: Glutamate:glyoxylate aminotransferase; GS2: Plastid glutamine synthetase 2; SGAT: Serine:glyoxylate aminotransferase; SHMT:

Serine hydroxymethyltransferase; Rubisco: Ribulose 1,5-bisphosphate carboxylase/oxygenase; HPR1: Hydroxypyruvate reductase 1.
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Fig. 2 Schematic diagram of photorespiration bypasss of GOC (A) and GCGT (B) in rice chloroplasts[®®-¢7]
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