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Photosynthetic C4-Microcycle in Transgenic Rice Plant Lines Expressing the
M aize C4-Photosynthetic Enzymes

J Ben-Hua,ZHU Su-Qin1,JAO De-Mao

Department of Life Sciences and Technology, Nantong Normal University, Nantong, 226007, Jiangsu

Abstract Photosynthetic C4-microcycle and its function in photosynthetic apparatus were explored by comparing the tran
sgenic rice lines expressing the maize C4-specific PEPC gene, PPDK gene, NADP-ME gene and PEPC+PPDK double genes
with their wild type rice Kitaake. The activities of photosynthetic C4-pathway related key enzymes, PEPC, NADP-ME,
PPDK were detected in both wild type rice Kitaake and transgenic rice. Photosynthetic oxygen-evolution rates of leaf segm
ents or intact chloroplastsin vitro fed with oxal oacetate (OAA) or malate (MA) increased by 50% in wild type rice Kitaak
e, by 50%—54% in NADP-ME- and PPDK -transgenic rices (no significant difference with wild type rice Kitaake), by 10
0% — 150% in PEPC- and PEPC+PPDK - transgenic rices, which indicated that there was a primitive and limited photosynt
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hetic C4-microcycle in wild type C3-rice Kitaake, and heterogenous PEPC gene and/or PEPC+PPDK double genes, with th
e exception of PPDK gene and NADP-ME gene, from C4-plant could enhance the operation of existed C4-microcyclein C
3-transgenic rice Kitaake. As the photosynthetic C4-microcycle enhanced, the rates of photorespiration (Pr) were lowered a
nd the net photosynthetic rates increased by determining the CO2 exchanging rates, and as a consequence, PS|[ photochemi
cal efficiency (Fv/Fm) and photochemical quenching (gp) increased accompanied with a decrease in the non-photochemical
quenching (qN) by determining the chlorophyll fluorescence characteristics. Above results might offer the experimental evid
ences for photosynthetic efficiency-raising gene engineering of rice.
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