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Identification of high‐quality 
genetic variants from next‐
generation sequencing data is
crucial for downstream
analysis... 

Motivation

... but its really difficult!

Compare variant identification methods:

‐ Pre‐calling methods

‐ Software 

‐ Calling (variant identification) methods

66 key ancestors:
‐ Brown Swiss, Braunvieh, Original Braunvieh
‐ (Red) Holstein, Swiss Fleckvieh, Simmental

 Illumina HiSeq2000 data
 Paired‐end reads
 Duplicates marked
 Genome‐wide filtered read depth = 12x

Methods: Sequence Data
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VCF = Variant calling format file

(Baes et al., 2014)

Methods: Pipeline

BAM = Binary alignment mapping file



02.09.2014

2

Forward reads

Reverse reads

Methods: Pipeline (InDel Realignment)

(Baes et al., 2014)
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Methods: Pipeline

(Baes et al., 2014)

Reported base quality score

Before recalibration

After recalibration

Methods: Pipeline (Base Recalibration)

(Baes et al., 2014)
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Methods: Pipeline

(Baes et al., 2014)

Multi sample calling

Results: 

Pre‐calling methods (single sample)
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(Baes et al., 2014)

Results: Pre‐calling methods

Platypus Samtools
Unified
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Results: Pre‐calling methods
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Results: 

Single vs. multi sample variant identification

Chromosome
(BTA1-BTA29)
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Results: Single vs. multi sample calling

Results: Single vs. multi sample calling

* No single sample results available
IR + BQSR was applied in all analyses
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Results: Single vs. multi sample calling

0 20000 40000 

Multi 

Single 

Multi 

Single 

Multi 

Single 

Multi 

Single Platypus 

Samtools 

Unified 
Genotyper 

Haplotype  
Caller 

60 

50 

40 

30 

20 

10 

Number of
Samples

Wall time (in seconds)



02.09.2014

5

16,392,296 

13
2,9

48
 619,434 

111,058 1,2
79
,80

6 

HaplotypeCaller 
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Platypus (Primi ves) 
19,758,788 SNP 

UnifiedGenotyper 
22,048,382 SNP 

Samtools 
18,767,273 SNP 

Results: Consensus dataset
Pre‐calling methods:

InDel realignment

‐ slightly improves variant quality

 likely to improve with improved reference

Base Quality Score Recalibration

‐ high computation time

‐ little benefit in number / quality of variants

Single vs. multi sample calling: 

‐ no homozygous reference genotypes in single sample calling

‐ homozygous reference genotypes with multi sample calling,   but 
depend on number of samples

‐ single sample calling convenient in terms of computation logistics

‐ slightly better concordance with SNP array for heterozygotes in 
multi sample calling

Consensus data set: 

‐ a fantastic idea!

Summary

Financial support from the Association
of Swiss Cattle Breeders and the Swiss 

Commission for Technology and
Innovation is gratefully acknowledged

Thanks to Team Qualitas:
Madeleine Berweger, Jürg Moll, Franz 
Seefried, Urs Schuler

Compare variant identification methods:

Pre‐calling methods
‐ InDel realignment (dePristo et al., 2011)
‐ Base quality score recalibration (dePristo et al., 2011)

Software 
‐ Platypus (Rimmer et al., 2014)
‐ Samtools (Li et al., 2009)
‐ Unified Genotyper (McKenna et al., 2010)
‐ Haplotype Caller (McKenna et al., 2010)

Calling methods:
‐ single sample variant identification
‐ multi sample variant identification

Objective
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Methods: Bull selection

(According to Goddard and Hayes, 2009)

Cluster 2
‐ Simmental
‐ Swiss Fleckvieh
‐ (Red) Holstein

Cluster 1
‐ Brown Swiss
‐ Braunvieh
‐ Original Braunvieh

(Baes et al., 2014)

Methods: Bull selection
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(Baes et al., 2014)

Results: Pre‐calling methods
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(Baes et al., 2014)
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Multi sample calling results (blue) 
Single sample calling results (green) 
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Multi sample calling results (blue) 
Single sample calling results (green) 
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Non Reference 
Sensitivity (NRS)
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