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Workflow of structural variation detection from population genomes
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Abstract ; Structural variation is an important type of genome variation, which affects molecular and cellular
processes, regulatory functions, and brings great influence of the regulation of gene expression and individual
phenotype. The accurate detection of population-scale structural variation helps to draw the full spectrum of
population genome variation, which reveals the characteristics of population genetics and evolution, and gives
support for disease analysis and precision medicine. This paper provides a workflow of structural variation detection
from population genomes based on high-throughput sequencing data. The workflow achieves comprehensive and
accurate structural variation detection through multiple high-performance structural variation detection algorithms.
The multilayer integration and filter were applied to achieve set of candidate structural variation with high precision.
By performing genotype correction, variation trimming, and type revising, the spectrum of structural variation of
population genomes was obtained. In this study, structural variation detection was performed through the workflow
on a population group containing 267 individuals, and 96 202 structural variations were reported. The types of
variation and distributions of variation frequencies corresponded to those in other international genome projects,
which indicates that the workflow has outstanding ability for structural variation detection from population genomes.
Meanwhile, the parallel workflow significantly decreases the analysis time while maintaining the memory cost,
which gives strong support for large-scale population structural variation detection.
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Fig. 1 Workflow of structural variation detection from population genomes
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Fig. 2 Workflow of sequencing read alignment
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Fig.3 Workflow of structural variation detection from individual sample
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Fig. 4 Workflow of integration of individual structural variation
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Fig. 5 Workflow of structural variation detection from population genomes
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Table 1 Results of structural variation detection of 267 samples
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Fig. 6 The distribution of structural variation among various allele frequencies
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Table 2 Time and memory cost of structural variation detection of 267 samples
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Fig.7 The quantitative distribution of various structural variation types among samples
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