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Abstract

Red cabbage is one of the most important members of the Brassicaceae family, which its hybrids are cultivated
globally. The production of inbred lines is a prerequisite for hybrid breeding programs and genetic studies in this cross-
pollinated species which their production via conventional approaches tend to be time-consuming. Although shortening
the breeding processes through the isolated microspore culture technique has been optimized to some extent in
Brassicaceae, the efficiency of this process in red cabbage is still low. In this research, the effects of epigenetic
modifiers, including trichostatin A (at concentrations of 0, 0.1, 0.2, 0.5 and 1.0 uM for 30 and 60 min) and 5-
azacytidine (at concentrations of 0, 1.25, 2.5, 5, and 10 pM for 48 and 96 hours), were investigated to optimize the
survival and subsequent embryogenesis of red cabbage microspores. Trichostatin A at concentrations of 0.2 and 0.5 uM
for 30 min and also 0.2 uM for 60 min increased embryogenesis by 2.9-3.1 times, compared to the control. In contrast,
treatment with 5-azacytidine at concentrations of 1.25 and 2.5 uM did not have a significant impact on embryogenesis
efficiency at probability level of 5%. Higher concentrations of 5-azacytidine exerted negative effect on viability and
embryogenesis so that the least number of embryos were observed at concentrations of 5 and 10 uM. The results of this
study indicated that the optimal concentration of trichostatin A is associated with increased microspore survival post-
stress, leading to enhanced production of haploid embryos.
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Effect of Trichostatin A and 5-azacytidine on Viability and Embryogenesis of Red
Cabbage Isolated Microspores
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Fig. 1: Isolated microspore culture in red cabbage. A: vacuolated microspore, B: uninucleate microspore, C: star-like
structure, D and E: induction of sporophytic divisions, F and G: formation of embryos after four weeks, H: albino
embryo, I: rooted embryo on gibberellic acid-supplemented medium, J: regenerated plant, K: standard diploid plant
(microspore donor plant), L: haploid plant (derived from microspore culture), M and N: microspore viability obtained
via impedance flow cytometry are presented, comparing the control group with a treatment of 0.2 pM trichostatin A
(TSA) for 60 minutes, assessed four days post-culture
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Fig. 2: Assessment of microspore viability at different concentrations of trichostatin A (TSA) four days after culture,
using the DAPI-PI staining method and impedance flow cytometry (IFC).
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Table 1: Comparison of the effects of different concentrations of trichostatin A (TSA) and 5-azacitidine (5-Aza) on the
embryogenesis of isolated microspore of red cabbage
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* Means (+ SD) in each row followed by the same letters are not significantly different at the 0.05 level, according to the Duncan’s
Multiple Range Test
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Fig. 3: Assessment of microspore viability at different concentrations of 5-azacytidine (5-Aza) four days after culture,
using the DAPI-PI staining method and impedance flow cytometry (IFC)
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Fig. 4: Correlation between microspore viability measured by DAPI-PI staining and impedance flow cytometry (IFC) 4
days after culture
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