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Background

• Principal Component Analysis (PCA) is a widely used method for uncovering 

patterns in complex data structures.

• If effectively simplifies complex data by reducing their complexity.

• This method is less-suited to explore big datasets including thousands of 

observations, as the visualization beyond three dimensions becomes ineffective.

• PCA is one of the prevailing methods to explore population structures using 

genotype information (SNP arrays or whole-genome sequencing).

• To assess high-resolution population structures we developed a two-step 

approach by visualizing the PCA result on a population network (identification of 

key contributors) 
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PCA results of a simulated population structure 
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NetView of a simulated population structure  
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Identification of key contributors

• The method is based on the Singular Value Decomposition (SVD) and requires 

a symmetric relationship matrix between n individuals.

• Key contributors (individuals accountig for most of the genetic variance) are 

identified by calculating the correlation with the number of significant k principal 

components (PCs); so called genetic contribution score.

• In population genetics we applied the method on pedigree- and genome-derived 

relationship matrices and used the the empirical method Horn’s parallel analysis 

to determine the number of significant PCs.
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Results – PCA (Lowland Honeybees) 
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Results – Admixture (Lowland Honeybees)
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Results – High-resolution population structure
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Results – Honeybees (symbiosphere data)

• Symbiosphere is defined by bacteria (1156 species), viruses (318 species), and 

fungi (139 species).
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Results – Apple (genotype data)
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Conclusion

• In population genomics (genotype and microbiome data), we have demonstrated 

that combining the identification of key contributors (PCA) with network 

visualization (NetView) helps to uncover fine-scale population structures. 

• Besides the assessment of high-resolution population structures, the selection of 

key contributors improved imputation accuracy and genomic prediction in 

target populations.

• We believe our two-step method offers substantial potential for visualizing 

complex data structures across various research disciplines, extending far beyond 

population genetics (e.g. by optimizing the training data in machine learning).
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