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Development and Application of Efficient KASP Markers for
Larch Based on Simplified Genome Sequencing
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Abstract:Objective: To establish high-generation breeding populations and accelerate the genetic
improvement of larch.Methods: A total of 20,245 SNPs (single nucleotide polymorphisms) were obtained through
simplified genome sequencing. General linear models (GLM), mixed linear models (MLM), and Fixed and Random
Model Circulating Probability Unified (FarmCPU) methods were employed to associate the genotypes of larch with
phenotypic data, resulting in the identification of 23 SNP loci related to growth, wood properties, and seed
production. Subsequently, sequences of 150 bp upstream and downstream of each locus were extracted, and those
containing a high number of other SNPs or Indels were discarded, ultimately retaining 16 SNPs for KASP marker
development and primer design. DNA was extracted from 268 hybrid larch individuals, and PCR amplification was
performed using the designed primers on a CFX fluorescence quantitative instrument. After PCR, genotyping
analysis was conducted using a quantitative PCR instrument, with red, green, and blue clusters displayed; effective
primers were indicated by red and blue clusters located near the X and Y axes, respectively.Results: Based on the

genotyping results and genotyping plots, 10 KASP markers were successfully screened. Data analysis revealed that
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the KASP marker associated with diameter at breast height (DBH) was sca235-1015388, the marker related to seed
production was scall51-1431418, and the marker associated with cellulose content was sca3332-283854. A
fingerprint map of 268 larch materials was constructed, providing foundational data for subsequent breeding and
identification efforts.Conclusion: This study successfully developed KASP molecular markers based on simplified
genome sequencing, resulting in markers related to early seed production, cellulose content, and growth rate in larch.
These markers will aid in accelerating the breeding process of larch and provide important references for future

scientific research and breeding efforts.
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