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Overview 



Bull Selection 
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Selected Simmental,  
Swiss Fleckvieh and Holstein bulls 

Selected Braunvieh, Brown Swiss  
and Original Braunvieh bulls 
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Bull selection 

(According to Goddard and Hayes, 2009) 



66 key ancestors + 1 calf: 
 - 8 Brown Swiss 
 - 18 Braunvieh 
 - 8 Original Braunvieh 
 - 17 (Red) Holstein 
 - 4 Swiss Fleckvieh 
 - 12 Simmental 
 
Illumina HiSeq2000 data, Paired-end reads 
Duplicates marked with Picard 
Genome-wide, filtered read depth = 12x 

Sequence Data 



The Pipeline 
 
 
 
 
 
 
 



Step 1: Data Preparation 



Step 2: Indel Realignment 



Step 3: Base (Quality Score) Recalibration 

Reported base quality score 

Before recalibration 
After recalibration 



Step 4: Variant Calling 



Data  
Preparation 

Indel  
Realignment 

Base  
Recalibration 

Variant  
Calling 



Variant Calling 

Single Sample Multi Sample 

GATK HaplotypeCaller (65) 

GATK Unified Genotyper (65) 

GATK / Samtools Mpileup (65) 

Samtools Mpileup - (145) 

Samtools Mpileup - (429) 

- 14 animals with Illumina HD information 
- 1 chromosome (BTA24) 
- SNP concordance 



Concordance 
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Samtools MULT (n=65) 

Samtools MULT (n=ca. 145) 
Samtools MULT (n=429) 



GATK 
Haplotype Caller 

(174,469 variants) 

GATK 
Unified Genotyper 
(174,191 variants) 

Samtools 
Mpileup 
(169,139 variants) 



Bild: simplyfantasticbooks.com 

- Indel Realignment and Base Quality Score 
Recalibration are important 
 

- A “hybrid“ GATK / Samtools and GATK SNP 
concordance can be as good as stand-alone 
Samtools results with considerably more 
animals 
 

- This statement holds for “easily“ detected SNPs  
(still need to analyse genotypes) 
 

- No quantification possible for false positive 
SNPs or false negatives  especially for rare 
alleles 
 

Summary 
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Rechenzeit: Variant Calling 
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