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Assessing genomic variation
in Swiss dairy cattle
using sequence information
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Identification of high-quality
genetic variants from next-
generation sequencing data is
crucial for downstream
analysis...

... 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

Single sample calling

mEm

BAM = Binary alignment mapping file
VCF = Variant calling format file

(Baes et al., 2014)
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Forward reads
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(Baes et al., 2014)

Methods: Pipeline

Raw BAMs

Realigned BAMs
(IR)

BAM = Binary alignment mapping file
VCF = Variant calling format file

Single sample calling

VCF

(Baes et al., 2014)

Emprical base quality score

Methods: Pipeline (Base Recalibration)

Base Substitution
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Reported base quality score  (gses et al, 2014

Methods: Pipeline

Raw BAMs

BAM = Binary alignment mapping file
VCF = Variant calling format file

Realigned,
recalibrated
BAMs (IR+BQSR)

Single sample calling

= B
= =

(Baes et al., 2014)
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Methods: Pipeline

BAM = Binary alignment mapping file
VCF = Variant calling format file

Single sample calling

Realigned,
recalibrated
BAMs (IR+BQSR)

(Baes et al., 2014)

Results:

Pre-calling methods (single sample)

Results: Pre-calling methods
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Raw IR

Raw IR IR+ Raw IR IR+

BQSR BQSR

Transition / Transversion Ratio

Results: Pre-calling methods
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Results: Single vs. multi sample calling
Unified Haplotype
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HaplotypeCaller 6 Platypus (Primitives)
19,901,885 SNP (%) 113,166 9 19,758,788 SNP
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UnifiedGenotyper
22,048,382 SNP

Samtools
18,767,273 SNP

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 variant:
Single vs. multi sample calling:
- no homozygous reference genotypes in single sampie‘calling
- homozygous reference genotypes with multi sample calling, but
depend on number of samples
- single sample calling convenient in terins of computation logistics
- slightly better concordance with SNP array for heterozygotes in
multi sample calling

Consensus data set:
- afantasticidea!
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Compare variant identification methods:

Pre-calling methods
- InDel realignment (epristo et al,, 2011)
- Base quality score recalibration (pristo et at., 2011)

Software
- Platypus (Rimmer et al., 2014)
- Samtools (Liet aL, 2009)
- Unified Genotyper McKenna et al,, 2010)
- Haplotype Caller McKenna et al,, 2010)

Calling methods:
- single sample variant identification
- multi sample variant identification
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Proportion of genetic variance explained

Methods: Bull selection
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Non-reference sensitivity
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Non-reference discrepancy
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