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From sequencers to digital data



Fasta format



Fastq format



Quality codification
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Sequence quality evaluation



Sequence quality evaluation



Sequence quality per base position



Per sequence quality distribution



Per base sequence content
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Per sequence GC content



Per base N content



Sequence length distribution



Sequence duplication levels



Overrepresented sequences & Kmer content



Typical artifacts
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Improving sequence quality 



Improving sequence quality 
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Introduction



Aligning reads, the challenges



Getting a reference genome



The mapping process considerations



Desirable features of an aligner



Algorithms/tools: Smith-Waterman



Algorithms/tools: BLAST 
Basic Local Alignment Search Tool 



Algorithms/tools: 
Burrows-Wheeler Transform (BWT) algorithm



Algorithms/tools: 
Many aligners available, which to use?



Algorithms/tools: 
DNA: BWA, BWA-SW and BWA-MEM



Algorithms/tools: 
DNA: Bowtie and Bowtie2



Algorithms/tools: 
RNA-seq: TopHat, the standard RNA-seq aligner



Algorithms/tools: 
RNA-seq: STAR and MapSlice



Algorithms/tools: 
Meth: Bismark, a BS-seq mapper



SAM/BAM specification
Mapping output: SAM/BAM format



SAM/BAM specification
Mapping output: SAM/BAM format



SAM/BAM specification
Mapping output, mandatory fields



SAM/BAM specification
Flags



SAM/BAM specification
CIGAR code



SAM/BAM specification
Mapping output, optional fields



SAM/BAM specification
SAMtools
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Alignment visualization
Why visualization?



Alignment visualization
Integrative Genomics Viewer (IGV)



Alignment visualization
GenomeMaps

http://genomemaps.babelomics.org



Best practices



Data repositories
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Genomic Variation
Terminology



Objective



Variant calling process pipeline



Mark duplicates



Mark duplicates
The reason why duplicates are bad



Mark duplicates
Duplicate identification



Local realignment around INDELS



Local realignment around INDELS



Base quality score recalibration



Base quality score recalibration



Variant calling
Variant discovery process



Variant calling
Variant discovery process



Variant calling
Variant discovery process



Variant calling
Variant discovery process



Variant calling
Variant discovery process



Variant Calling Format
VCF file format



Variant Calling Format
VCF file format



Software



GATK (Genome Analysis ToolKit)


