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Figure 1 Genomes published from 2000 to 2022 (data from NCBI and GWH)
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Figure 2 Overview of OLC assembly algorithm and DBG assembly algorithm. A: Based on the OLC algorithm, the highest quality sequence path is
identified by finding overlapping information between fragments, and the corresponding sequence, known as a contig, is obtained; B: using the DBG
algorithm, the contig is constructed by building a de Bruijn graph after k~-merization and subsequently searching for the optimal path
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Figure 3 Workflow of genome assembly process: A: An example of genome survey; B: workflow of contig assembly; C: genome scaffolding; D:

chromosomal-scale genome assembly based on Hi-C heatmap
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Table 1 Characteristics of different sequencing technologies
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Research status and prospect of plant complex genomes and
pan-genomes
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The genome refers to the sum of genetic materials within an organism and is one of the key areas of study in biology. Since the
publication of the Arabidopsis genome sequence in 2000, more than 800 plant genomes have been published, which greatly promotes
the development of plant molecular biology, genetics, and other fields. However, plant genomics research still faces a series of
challenges, including the assembly of complex genomes with high heterozygosity, high repetitiveness, and high ploidy, as well as the
construction of pan-genomes. This article comprehensively demonstrates the rapid development of plant genomics from three aspects:
an overview of the development of plant genomics, genome sequencing technologies, and assembly algorithms. This review describes
relevant strategies for assembling simple and complex genomes, and summarizes the assembly of “Telomere-to-Telomere” (T2T) and
pan-genome construction methods, as well as their importance. Finally, the future development of plant genomics was discussed, and
it was suggested that with the continuous advancement of technology, genome analysis techniques and methods will become more
sophisticated, providing more support for further research on plant genomics. This review provides an important reference for
research on the T2T assembly, assembly of complex genomes, and construction of pan-genomes in plants.

plant genomics, sequencing technology, assembly algorithm, complex plant genomes, plant pan-genomes
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