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Research Progress on Pangenome and Its Application in
Plant Functional Genetics

ZHAO Jun-liang, ZHANG Shao-hong, LIU Bin
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Laboratory of New Technology in Rice Breeding , Guangzhou 510640 )

Abstract: The reference genome provides a fundamental framework in the field of modern functional
genomics. Modern genomic techniques based on reference genomes is the driving force for identification of
genetic variations and functional gene cloning in the past two decades. However, with the progress of plant
genome research, it is becoming visible that single reference genome cannot represent all the genomic variances
within a species or a population. This consequence has become one of the limits for the functional genomic
studies. Pangenome refers to the full complement of genes/genomic sequences within a population. By capturing
and presenting all the genes/genomic sequences within a population, pangenome can be used as reference genome
in functional genetic studies, to overcome the limit posed by single reference genome. While implementing in the
state-of-art genomic techniques, pangenome can greatly improve the efficiency and precision of identification of
genetic variations in plant germplasm, thus becoming one of the frontiers and hotspots in genomic research. In this
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review, we summarized the definition and recent progress in studies of pangenome, the techniques and strategies

applied in pangenome assembly and construction, as well as the application of pangenome in plant genomic and

molecular breeding. The current problems and future perspectives of plant pangenome were outlined. This review

is expected to provide a better understanding and reference for future study and application of plant pangenome.
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Table 1 The pangenomes accomplished in plant species
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R ST Arabidopsis Heynh. 120 7 135 PSR [19]
RS Brachypodium distachyon (L. ) P. Beauv. 272 54 430 NSk 2 2% [20]
H s Brassica oleracea L. 488 10 587 PE AR [21]
HERIM=E Brassica napus L. 1000 8 1800 PSR [9]
H W RINEE Brassica napus L. 1000 53 1044 IR % [22]
J&75 Brassica rapa L. 490 3 NA map-to-pan [23]
B Capsicum L. 3360 383 4316 AR % [24]
B4 K. Glycine soja Siebold & Zucc. 1000 7 NA PSS [13]
K& Glycine max (L.) Merr. 1000 26 NA M [10]
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PERLETE Medicago Truncatula Gaertn. 400 15 463 SRS [26]
IKF& Oryza sativa L. 400 3 NA POSEES [27]
JKRG Oryza sativa L. 400 3010 638 AR [2]
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¥ Populus L. 500 3 563 T Bl A [29]
2Rk Sesamum indicum L. 350 5 554 AT % [30]
i Solanum Lycopersicum L. 950 725 1300 Pk [31]
INFZ Triticum aestivum L. 17000 19 17350 PR AwAEE [32]
E K Zea mays L. 2400 503 NA FESE 1B AR [33]
A& Cajanus cajan (L. ) Huth 606 89 622 PE Ak [8]
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Fig.1 Schematic diagram of pangenome assembly approaches
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Fig.2 Application of pangenome in identification of genetic variations and plant molecular breeding
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