Induction of male sterility in Brassica juncea using cysteine protease for hybrid seed production
[bookmark: _GoBack]To keep pace with the increasing population, hybrid seed production has attracted the attention of agricultural scientists and plant breeders to increase the productivity of Brassica through crop improvement programs. The development of male sterile plants for the development of hybrid varieties offers an effective, reliable and stable method of pollination control system without the need of labor intensive manual emasculation and chemical treatments to prevent self-pollination in crop plants.  Recently, our group has reported on the development of a genetically engineered male sterility and fertility restorer system in tobacco by manipulating the genes for plant proteins cysteine protease (AdCP) and its inhibitor, cystatin. AdCP was identified as differentially expressed genes in the wild peanut, Arachis diogoi, when challenged with the late leaf spot pathogen, Phaeoisariopsis personata (Kumar and Kirti 2015). Here, we have shown that Arachis diogoi cysteine protease (AdCP) expressed under the TA29 promoter induced complete male sterility in Indian mustard, Brassica juncea. Mustard transgenic plants exhibited male sterile phenotype and failed to produce functional pollen grains. Irregularly shaped aborted pollen grains with groove like structures were observed in male sterile plants during Scanning Electron Microscopy analysis. The T1 progeny plants obtained from the seed of primary transgenic male sterile plants crossed with the wild type plants exhibited segregation of the progeny into male sterile and fertile plants with normal seed development. Our results clearly suggest that the targeted expression of AdCP provides a potential tool for developing male-sterile lines in crop plants by malfunction of tapetal cells leading to male sterility as shown earlier in tobacco transgenic plants.

