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Quality Control of NGS data
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GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT
+

PEPE*CCC(** ") )%%%++) (%%%%) .1***-+*11))**55CCF>>>>>>CCCCCCCB5

Line 1: An “@” followed by a sequence identifier (machine ID, x-y coordinates, ...)
Line 2: The nucleotide sequence

Line 3: A “+” optionally followed by the sequence identifier again

Line 4: Encoded quality scores, one for each base in the read

* Bad nucleotides are sometimes written as N (“unknown”, “any”)

* Character “!"” is quality zero

* If you see an uppercase character, the quality is ok
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Phred quality scores

+SEQ ID

PYIX((((*X**+) ) 55%5+Ht) (5535%3) .

A quality value Q is an integer representation of the probability p that the
corresponding base call is incorrect.

=10 log,, P =) p_ 1070

Probability of incorrect

Phred Quality Score Base call accuracy

base call
10 1in 10 90%
20 1in 100 99%
30 1in 1000 99.9%
40 1in 10000 99.99%

50 1in 100000 99.999%
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FastQC

Bad qualities: Good qualities:

Quality scores across all bases (lllumina 1.5 encoding) Quality scores across all bases {lllumina 1.5 encoding)
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< Quality trimming

* Low-quality read ends may introduce spurious variant calls or
other problems

* Atool to trim these is Cutadapt. For 3' trimming, run:

cutadapt -g 20 -o output.fastg.gz 1nput.fastg.gz
* Removes ends with quality less than 20 (you choose)

* Often not needed because read aligners should handle it

* (Cutadapt can also remove adapters and primers)
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MultiQC

* Gathers output from other bioinformatics tools and generates a

single report for all samples
* Example NGI report:

Sequence Quality Histograms

The mean quality value across each base position in the read.
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< What is QC?

* Different NGS application have their own problem areas and
require their own QC strategy

* Today: Focus on QC for whole genome sequencing

* For variant calling, it is important to look at quality score
distribution, sequence length distribution and duplication levels.

* Thursday: More details on QC for RNA-seq



X Links

* FastQC homepage
e Explanation of FastQC’s sequence quality plot
 MultiQC homepage

 MultiQC example report



https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
https://www.bioinformatics.babraham.ac.uk/projects/fastqc/Help/3%20Analysis%20Modules/2%20Per%20Base%20Sequence%20Quality.html
https://seqera.io/multiqc/
https://seqera.io/examples/ngi-rna/test_ngi_project_multiqc_report.html
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