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FIRST STEPS IN GENOMIC DATA ANALYSIS

Learning goals 

•Know how to apply UNIX and R commands for genomic analysis 
•Understand the Variant Call Format (VCF) 
•Understand and be able to apply different quality filtering steps
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1. The Variant Call Format (VCF)

https://samtools.github.io/hts-specs/VCFv4.2.pdf



2. Hard quali ty f i l ter ing of var iants

https://samtools.github.io/bcftools/

3. Fur ther quali ty f i l ter ing



4. Per forming a pr incipal component analysis (PCA)



cod204.lg05.1.vcf.gz
• Raw VCF incl. all called variants 
• Chromosome 5 of Atlantic cod 
• 204 individuals, 7 sampling sites

2.Hard quali ty f i l ter ing of var iants

1. The VCF format

cod204.lg05.1.hf.vcf.gz
• INFO field measurements (apply to the 

variant site and include information 
across all individuals)

3.Fur ther quali ty f i l ter ing

cod204.lg05.1.hf.DP3.GQ20.vcf.gz
• FORMAT field measurements (apply to 

the single genotype of one individual at 
one variant site)

cod204.lg05.1.hf.DP3.GQ20.allele.vcf.gz

• multiallelic SNPs 
• monomorphic SNPs 
• indels 
• SNPs in the close proximity of indels

cod204.lg05.1.hf.DP3.GQ20.allele.missi.vcf.gz • Remove individuals with a high amount 
of missing data

cod204.lg05.1.hf.DP3.GQ20.allele.missi.miss20.maf0.02.vcf.gz
• Remove variants with a high amount of 

missing genotypes 
• Filter on minor allele frequency



FIRST STEPS IN GENOMIC DATA ANALYSIS

http://evomics.org/learning/population-and-speciation-
genomics/2020-population-and-speciation-genomics/f irst -steps- in-

genomic-data-analysis/


