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TP goal

• Learn to manipulate NGS data
• Having a critical look on Mapping
• Learn to launch a SNP Calling and having a critical look
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The data
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The data
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The data, in details

1. 18 samples

2. One reference genome to rule them all

3. Illumina Sequencing for all 18, 150-PE
4. ONT sequencing for 2 of 18
5. Torturing students with these data
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The FASTQ Format
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The QPHRED Scale
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List of analyses

“Classic” launch

1. Mapping: bwa aln/sampe, bwa mem, bwa-mem2, ...

2. Cleaning mapping: samtools, picard-tools,...
3. Realigning and Duplicates: GATK, picard-tools,...
OPTIONAL!

4. SNP calling and Cleaning: BCFtools, vcǒtools, GATK,...

Between 8 and 15 different commands...
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Let’s do it by hands...

We will

1. Index the reference genome

2. Map the reads of 1613 sample upon the reference
3. Look at the SAM file
4. Sort it in BAM
5. Obtain basic stats on mapping
6. Filter the non-mapped reads
7. Call the SNP
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SAMnflenformatnfornSequencenAlignmentnMapn

SAMnformatn:nhtp://samtools.sourceforge.net/samtools.shtml

Advanced Linux Session : NGS analosis  - A. Dereeper, C. Tranchant-Dubreuil | p. 17
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the SAM bitwise FLAG

From J. Aerts, in SlideShare 11



SNP calling with BCFtools
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VCFnflenformatnfornVariantnCallnFormatn

TPhenVariantnCallnFormatn(VCF)nusedninnbioinformatcsn
fornstoringngenensequencenvariatons

Advanced Linux Session : NGS analosis  - A. Dereeper, C. Tranchant-Dubreuil | p. 23



See you tomorrow...

A DEMAIN!!
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Basics filtering

• Using GATK Variant Filtration, a flag per filter

• Depth filter:
DP<10 or DP>20000

• MQ0 filter:
MQ0 < 4 or MQ0 < 0.1 DP

• QUAL filter:
QUAL < 200

• SNPcluster filter:
more than 3 SNP per 10b
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Be “lazy” but clever

Problems with manual launches

• Long
• Fastidious
• Error prone
• Tracability and reproducibilty not ensured

Solution =⇒ Workflow Manager (or scripts...): SnakeMake,
TOGGLe, NextFlow
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Thanks for your attention
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