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Research Advances in Foxtail Millet Genomics
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Abstract: Foxtail millet(Setaria italica(1..) P. Beauv.), a venerable domesticated crop, is widely cultivated in arid and
semi—arid regions of northern China. As an important orphan crop, foxtail millet boasts traits such as C4 photosynthesis, a
compact diploid genome, robust stress tolerance, and wide adaptability. Its grains are rich in protein, sugar, vitamins, and
miscellaneous nutrients. The completion of the foxtail millet genome sequencing project in 2012 marked the dawn of genomics for
this ancient crop. The research of the foxtail millet genome has unfolded through three key stages: structural genomics, functional
genomics, and comparative genomics. The advent of next—generation high—throughput DNA sequencing technologies has
facilitated sequencing—based genotyping and genome-wide association studies(GWAS), propelling genetic research on foxtail
millet. In the context of “Healthy China”, foxtail millet has emerged as a pivotal crop for improving dietary patterns and driving
the sustainable development of organic dryland farming. While the foxtail millet industry has seen remarkable growth in recent
years, the paucity of breakthroughs in breeding has hindered its alignment with the demands of modern organic dryland farming,
largely due to the constant reliance on traditional breeding methods. Significant strides in foxtail millet genomics have been
witnessed, laying the groundwork for molecular breeding. This review provided a comprehensive overview of the historical and
current landscape of whole—genome sequencing in foxtail millet, the advancements in genetic transformation systems, and the
achievements on gene discovery stemming from the whole-genome sequence. The effective integration of functional genomics
with traditional breeding methods will guarantee to enhance the establishment of an efficient and precise breeding system for
foxtail millet, hastening breakthroughs in breeding and aligning with the requirements of related industry and consumers.
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