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Molecular mechanisms of somatic embryogenesis in plants

HAN Bei, SUN Si-Min, SUN Wei-Nan, YANG Xi-Yan*, and ZHANG Xian-Long

National Key Laboratory of Crop Genetic Improvement, Huazhong Agricultural University, Wuhan 430070, Hubei, China

Abstract: Plant cell totipotency refers to that each cell has all the genetic information of the plant, and in vitro tissues or cells has
the potential to develop into a whole plant under appropriate culture conditions. Somatic embryogenesis is the most efficient way
to reflect the totipotency of plant cells. It has broad application prospects in the fields of artificial seeds, haploid breeding, asexual
reproduction, and germplasm preservation, and its mechanism is also a hotspot in basic research. In recent years, with the deve-
lopment of technology and in-depth research, the molecular regulation mechanism of plant somatic embryogenesis has made im-
portant progress. Plant somatic embryogenesis is the result of the expression and regulation of a series of genes in spatiotemporal
order. In this review, we systematically reviewed the roles of hormones and stress signal transduction, embryonic development
related transcription factors, extracellular proteins, and epigenetic regulation in somatic embryogenesis, and prospected future
research priorities and directions in this field.
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