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Alignment/mapping

Pos 1 AA AT
Pos 2 TT AA
Pos 3 AT TT

Sample 1 Sample 2
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Structural variants
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Variant types
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• SNP (single nucleotide polymorphism)
• INDEL (insertion/deletion)
• MNP (multi-nucleotide polymorphism, e.g. a dinucleotide 

substitution, haplotypes) 
• CLUMPED (A clumping of nearby SNPs, MNPs or Indel, haplotypes)
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Alignment/mapping

Pos 1 AA AT
Pos 2 TT AA
Pos 3 AT TT
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Pos 1 AA AT
Pos 2 TT AA
Pos 3 AT TT

Sample 1 Sample 2

Local realignment 
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Pos 1 AA AT
Pos 2 TT AA
Pos 3 AT TT

Sample 1 Sample 2

Joint calling



SNP callers

• Samtools
• GATK 
• FreeBayes
• Platypus
• Popoolation
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GATK
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Freebayes
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Vcf format
##fileformat=VCFv4.3 ##fileDate=20090805 ##source=myImputationProgramV3.1 
##reference=file:///seq/references/1000GenomesPilot-NCBI36.fasta 
##contig=<ID=20,length=62435964,assembly=B36,md5=f126cdf8a6e0c7f379d618ff66beb2da,species="Homo 
sapiens",taxonomy=x> ##phasing=partial ##INFO=<ID=NS,Number=1,Type=Integer,Description="Number of Samples With
Data"> ##INFO=<ID=DP,Number=1,Type=Integer,Description="Total Depth"> 
##INFO=<ID=AF,Number=A,Type=Float,Description="Allele Frequency"> 
##INFO=<ID=AA,Number=1,Type=String,Description="Ancestral Allele"> 
##INFO=<ID=DB,Number=0,Type=Flag,Description="dbSNP membership, build 129"> 
##INFO=<ID=H2,Number=0,Type=Flag,Description="HapMap2 membership"> ##FILTER=<ID=q10,Description="Quality 
below 10"> ##FILTER=<ID=s50,Description="Less than 50% of samples have data"> 
##FORMAT=<ID=GT,Number=1,Type=String,Description="Genotype"> 
##FORMAT=<ID=GQ,Number=1,Type=Integer,Description="Genotype Quality"> 
##FORMAT=<ID=DP,Number=1,Type=Integer,Description="Read Depth"> 
##FORMAT=<ID=HQ,Number=2,Type=Integer,Description="Haplotype Quality"> 

#CHROM POS ID REF ALT QUAL FILTER INFO FORMAT NA00001 NA00002 NA00003

20 14370 .  G A 29 . NS=3;DP=14;AF=0.5;DB;H2 GT:GQ:DP:HQ 0/0:48:1:51,51 1/0:48:8:51,51 1/1:43:5:.,. 

20 17330 . T A 3 . NS=3;DP=11;AF=0.017 GT:GQ:DP:HQ 0/0:49:3:58,50 0/1:3:5:65,3 .:41:3 

20 1110696 . A G,T 67 . NS=2;DP=10;AF=0.333,0.667;AA=T;DB GT:GQ:DP:HQ 1/2:21:6:23,27 2/1:2:0:18,2 2/2:35:4
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Vcf format
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20 14370 G/G G/A A/A
20 17330 T/T T/A NA
20 1110696 G/T G/T T/T

20 14370 .  G A 29 . NS=3;DP=14;AF=0.5;DB;H2 GT:GQ:DP:HQ 0/0:48:1:51,51 1/0:48:8:51,51 1/1:43:5:.,. 
20 17330 . T A 3 . NS=3;DP=11;AF=0.017 GT:GQ:DP:HQ 0/0:49:3:58,50 0/1:3:5:65,3 .:41:3 
20 1110696 . A G,T 67 . NS=2;DP=10;AF=0.333,0.667;AA=T;DB GT:GQ:DP:HQ 1/2:21:6:23,27 2/1:2:0:18,2 2/2:35:4



Take home massage

• There are many SNPs callers available 
• SNP calling is computational intensive
• Raw SNPs are full of false positives
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