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Abstract

Monoacylglycerol lipase (MAGL) hydrolyzes monoacylglycerol to release free fatty acid from the glycerol backbone.
Although this enzyme has been shown to play important roles in mammals, its potential biological function in plants
remains poorly understood. In a survey of MAGLs In Brassica napus, we have found that overexpression
BnaC.MAGLS8.a, a homolog of AtMAGLS, In tapetum leads to male sterility in Arabidopsis. Tapetal cells of the
transgenic lines became vacuolates at stage 10 in transgenic plants and then degraded with microspores In stage 11.
Defected exine wall was observed on the pollen of transgenic plant. Transcriptome analysis identified 398 genes
differentially expressed between transgenic plants and wild type (WT). ABORTED MICROSPORES (AMS) and its
regulated pollen wall biosynthesis genes were down-regulated, while genes In reactive oxygen species (ROS)
homeostasis and jasmonates siganling pathway were up-regulated. These results suggested that expression of
BnaC.MAGLS8.a In tapetum invoked stress response and impaired pollen development.
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Fig. 4 Semi-thin transverse sections of anthers
from WT and BnA9::BnaC.MAGLS8.a plants. dPG,
degenerated pollen grains; E, epidermis; En,
endothecium; Msp, microspore; PG, pollen grains;
T, tapetum; Tds, tetrads. Bar = 25 pm.
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Conclusion

In this work, we studied BnaC.MAGLS8.a, which encodes a MAG lipase, from oil seed rape cultivar ‘Zhongshuang 11°.
Based on AtMAGLS8 being preferentially expressed in developing pollen and germinating seeds, we used BnA9
promoter and CaMV35S (35S) promoter to drive BnaC.MAGLS8.a expression In Arabidopsis to explore its potential
biological function. Though 35S::BnaC.MAGLS8.a transgenic plants showed similar phenotype as wild type,
overexpression of BnaC.MAGLS8.a In tapetum resulted in impaired pollen development and male sterility (Fig. 1).
Alexander staining of anthers from transgenic plants revealed degenerated pollen grains adhered with round pollen
grains In the locules. Although microspores released from tetrads as WT, the tapetum became vacuolated and
degenerated with microspores. The elaioplasts and tapetosomes were observed In tapetum from both WT and
BnA9::BnaC.MAGL.a plants. Pollen wall formation was also perturbed in the transgenic lines. In addition to
BnaC.MAGL.a, transcriptome analysis uncovered 398 genes differentially expressed between WT and
BnA9::BnaC.MAGL.a plants, composing 157 up-regulated genes and 240 down-regulated genes.



