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Advances in Durian Whole-Genome Research and Breeding Application Prospects

LAI Zesen, YANG Jifen, RONG Yuhong, XIONG Shen, MU Hongjun"

Yunnan Institute of Tropical Crops, Jinghong 666100, China

Abstract: Durio zibethinus L. is one of the most economically valuable tropical fruit crops worldwide. In recent years, Chi-
na's durian industry has experienced explosive growth, and large-scale commercial cultivation has been gradually realized
in tropical regions such as Hainan, Yunnan and Guangdong. However, the industry still faces core bottlenecks including
scarce germplasm resources, difficult variety authenticity identification and lagging independent breeding technologies.
The rapid development of genomics technology has provided key support for precise germplasm identification, variety
traceability and molecular marker-assisted breeding of D. zibethinus. This review systematically summarizes the research
progress in D. zibethinus genomics: in terms of whole-genome sequencing, assembly quality has achieved a leap-forward
improvement from the Musang King draft genome to the Kan Yao chromosome-level assembly, and ultimately to the re-
lease of the Chuongbo telomere-to-telomere (T2T) gap-free genome; in comparative genomics, the evolutionary driving
mechanisms of durian-specific recent whole-genome triplication events on trait formation such as thorn development, lig-
nin biosynthesis and high- temperature adaptability have been gradually elucidated; in molecular marker development,
SSR, SNP and functional marker systems based on resequencing data have been basically established; in multi-omics inte-
gration, joint analysis of transcriptome and metabolome has deepened the understanding of the molecular mechanisms un-

derlying fruit ripening and flavor formation. Finally, this review prospects frontier directions including D. zibethinus
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graph-based pan-genome construction, epigenomics and genome editing breeding, aiming to provide theoretical references

for the innovative utilization of D. zibethinus germplasm resources and independent molecular breeding research in China.

Key words: Durio zibethinus; whole-genome sequencing; comparative genomics; molecular marker; germplasm identification
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