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Introduction
• Modern high throughput sequencers can generate 

hundreds of millions of sequences in a single run

• Before analysing this sequence to draw biological 
conclusions you should always perform some 
simple quality control (QC) checks to ensure that 
the raw data looks good and there are no problems 
or biases in your data which may affect how you can 
usefully use it

• Most sequencers will generate a QC report as part 
of their analysis pipeline, but this is usually only 
focused on identifying problems which were 
generated by the sequencer itself
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FASTQ Format
• FASTQ format has for long been the standard to store short-read
sequencing data

• For a single-read run, one Read1 (R1) FASTQ file is created for each
sample per flow cell lane

• For a paired-end run, one R1 and one Read2 (R2) FASTQ file is created for
each sample for each lane

• FASTQ files contain the nucleotide sequence and the per-base calling
quality for millions of reads

• FASTQ files are compressed and created with the extension *.fastq.gz

• Although file size will depend on the actual number of reads, FASTQ files
are typically large (in the order of megabytes and gigabytes)

• Most tools that use FASTQ files as input can handle them in compressed
format so, in order to save disk space, it is recommended not to uncompress
them
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Phred Quality
• Phred quality score (Q) is a measure of the quality of 

the identification of the nucleobases generated by 
automated DNA sequencing

• If Phred score assigns a quality score of 30 (Q30) to
a base, the chances that this base is called
incorrectly are 1 in 1000
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FASTQ Trimming
• Quality trimming based on quality scores

• ≥Q20

• Ambiguity trimming to trim off e.g. stretches of Ns
• NNNNNNNNNNNNTACTACATAGATACAGATACTTANNNNNN

• Adapter trimming
• CTGTCTCTTATACACATCTTACTACATAGATACAGATACTTACTGTCTCTTATACACATCT

• Base trim to remove a specified number of bases at either 
3' or 5' end
• ATACACATCTTACTACATAGATACAGATACTTACTGTCTCTTA

• Length trimming to remove reads shorter or longer 
than a specified threshold
• TACTACATAGA ≤15
• TACTACATAGA ≥1000
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FastQC
• FastQC provide a QC report which can spot problems which 

originate either in the sequencer or in the starting library 
material

• FastQC can be run in one of two modes:
• It can either run as a stand alone interactive application 

for the immediate analysis of small numbers of Fastq 
files

• or it can be run in a non-interactive mode where it would 
be suitable for integrating into a larger analysis pipeline 
for the systematic processing of large numbers of files

• FastQC output the results in html format
https://www.bioinformatics.babraham.ac.uk/projects/fastqc

https://www.bioinformatics.babraham.ac.uk/projects/fastqc
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FastQC: Analysis Modules

Per Base Sequence Quality

Basic Statistics

Per Sequence Quality Scores

https://www.bioinformatics.babraham.ac.uk/projects/fastqc

https://www.bioinformatics.babraham.ac.uk/projects/fastqc
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FastQC: Analysis Modules

Per Base Sequence Content Per Sequence GC Content Per Base N Content

https://www.bioinformatics.babraham.ac.uk/projects/fastqc

https://www.bioinformatics.babraham.ac.uk/projects/fastqc
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FastQC: Analysis Modules

Duplicate SequencesSequence Length Distribution Kmer Content

https://www.bioinformatics.babraham.ac.uk/projects/fastqc

https://www.bioinformatics.babraham.ac.uk/projects/fastqc
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