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Abstract [ Objective] Monogalactose diglyceride synthase (MGD) is a key enzyme in the synthesis of mo-
nogalactose diglyceride (MGDG) and plays an important role in plant response to low phosphorus toler-
ance. We aim to understand the role of the OsMGD2 and OsMGD3 genes of rice in response to phosphorus
(P) deficiency. [ Methods ] A pot experiment was conducted to analyze physiological responses and lipid
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composition changes of the wild-type (SR1) and transgenic tobacco under normal and low P condition.
[Results | There was no difference in P content between the transgenic and wild-type tobacco under normal
and P deficiency conditions. However, the biomass, chlorophyll content, and photosynthetic electronic
transfer of the transgenic tobacco were higher than wild-type. The phospholipid (PL) content, digalactose
diglyceride (DGDG) content, DGDG/MGDG ratio, and GL./PL ratio of the transgenic tobacco were higher
than those of the wild-type tobacco under low phosphorus deficiency, and the lipid content and ratio of the
tobacco expressing OsMGD3 were higher than the tobacco expressing OsMGDZ2. [ Conclusion] Regulation
of OsMGD2/3 gene expression in rice can improve lipid remodeling ability and maintain higher photosyn-
thetic and growth capacity under phosphorus deficiency, increasing plant tolerance to low phosphorus stress.

Key words rice; phosphorus deficiency; transgenic tobacco; membrane lipid remodeling; MGD; MGDG;

DGDG; phospholipid
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Primers used in this study
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Fig. 1 Identification of the rice OsMGDZ2/3 genes by semi-quantitative RT-PCR in leaves (A)
and roots (B) under phosphorus deficiency
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Fig. 2 Expression pattern of the OsMGDZ2/3 genes in tobacco under low phosphorus stress
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A. Leaf growth of the OsMGD2 transgenic tobaccos under P deficiency. Bar=5 cm. B. Leaf growth of the OsMGD3 transgenic
tobaccos under P deficiency. Bar=5 cm. C. Old leaf growth of the OsMGD2 /3 transgenic tobaccos under P deficiency.
Bar=1 cm. Different lowercase letters indicate significant difference between the wild type and different lines
under the same treatment (P<C0.05). The same as below.

Fig.3 Growth (A—C) and shoot fresh mass (D) of the wild-type SR1 and OsMGD2/ 3

transgenic tobacco plants under P deficiency
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transgenic tobacco plants under P deficiency
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OsMGD2/ 3 transgenic tobacco plants under P deficiency
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