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With advancements in next-generation sequencing technology, whole genome re-sequencing (WGS) has become the most 
rapid and effective method to identify the genetic variations in individuals of the same species or between related species. 
The variation information such as single nucleotide polymorphism (SNP), insertion and deletion (InDel), copy number 
variation (CNV), and structural variation (SV) obtained through re-sequencing is used in population genetics research and
genome-wide association studies (GWAS). These powerful tools are used to investigate the causes of diseases, to select 
plants and animals in agricultural breeding programs, and to identify common genetic variations among populations.
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Linkage Disequilibrium (LD)

Selective Sweep Analysis

Fixation statistics (Fst) ‒ Comparison
Nucleotide diversity (θπ) ‒ Comparison
Tajima'D

Historical effective population size 
Divergence time estimation
Historical relationships among populations

Population Structure

Demographic History

Phylogenetic tree
Principal component analysis (PCA)
Genetic structure

Genome-wide
Association Study (GWAS)

Advanced Analysis for Plant and Animal 
Whole Genome Sequencing
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Genome-wide expression quantitative trait locus analysis in a recombinant inbred line 
population for trait dissection in peanut

Phylogenomics reveals an ancient hybrid origin of the persian walnut

Genome re-sequencing reveals the evolutionary history of peach fruit edibility

Resequencing a core collection of upland cotton identifies genomic variation and loci 
influencing fiber quality and yield

Genetic variation in               contributes to metabolic adaptation to high-altitude hypoxia 
in Tibetan migratory locusts

Whole-genome resequencing of wild and domestic sheep identifies genes associated 
with morphological and agronomic traits
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