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Sequencing technologies
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Short read- (Ilumina, Aviti) Long read – (PacBio, ONT)

Low error rate High error rate

Quality filtering Error correction



Check your data
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Quality control
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Tools for quality filtering

FASTX-toolkits (http://hannonlab.cshl.edu/fastx_toolkit)

PRINSEQ (http://prinseq.sourceforge.net/)

Cutadapt (http://cutadapt.readthedocs.io/en/stable/guide.html)

Trimmomatic (http://www.usadellab.org/cms/?page=trimmomatic)

Adapterremoval (https://github.com/MikkelSchubert/adapterremoval)

Fastp (https://github.com/OpenGene/fastp)

bbmap (https://jgi.doe.gov/data-and-tools/bbtools/bb-tools-user-guide/bbmap-guide/)

...
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Demultiplexing
Normally done by the Illumina software

• A low number of reads is always wrongly inferred 
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-> Rare events are more affected
-> Use replicates
-> Use unique dual barcodes

Sample A Sample B



Per bases sequence quality
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Filtering and/or trimming
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Filtering 

Trimming



How stringent do we need to be?
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Stringent filtering

de novo assembly 

AmpSeq

Re-sequencing

RNA-seq

No filtering

RAD-seq

Ancient DNA



Sequence length

9-> remove too short reads



Merge forward and revers reads
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Forward
reverse



Stretches of Ns, Poly-A or Poly-G
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Adapter, primers or indexes
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Illumina adapters in many published genomes
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Contaminants
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Contamination
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DNA-seq mouse



Contamination
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DNA-seq mouse



Tools for removing contaminants 

Often not needed since they occur randomly

-> replicates

-> sufficient DNA input
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Dual RNA-seq approache
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• Healthy plant transcriptome
• Fungal reads (less than 5 % of all reads)   

Zemp et al. (2015)



Tools for removing contaminants 

Random contaminants 

Often not needed since they occur randomly -> replicates

de novo assembly in Host-pathogen Systems: 

Blast assembled contigs against databases/genome
“blast” raw-reads against databases (Kraken, Kaiju)

Filter based on GC content
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Duplication levels
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Kmer content
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Newer is better! 
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NovaSeq X, RNAseq



Newer is better! 
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RADseq, R1



How stringent do we need to be?
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Stringent filtering

de novo assembly 

AmpSeq

Re-sequencing

RNA-seq

No filtering

RAD-seq
Ancient DNA



Take home message

• Fastqc has been developed for DNAseq

• Check your raw data

• Stringent filtering/trimming is often not needed
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Quality filtering is a process that is used to remove low-quality reads or bases from next-
generation sequencing data in the FASTQ format. The goal of quality filtering is to improve 
the overall accuracy and reliability of the downstream analyses that will be performed on the 
data, such as alignment, variant calling, and gene expression analysis.

There are several methods for quality filtering FASTQ files, and the specific approach that is 
used will depend on the specific needs and goals of the analysis. Some common methods for 
quality filtering include:

• Trimming: This involves removing low-quality bases from the ends of reads. Trimming is 
often used to remove adapter sequences or other contaminants that may have been 
introduced during the sequencing process.

• Filtering by Phred quality score: This involves identifying reads or bases that have a Phred 
quality score below a certain threshold, and removing them from the data. The Phred 
quality score is a measure of the accuracy of a base call, with higher scores indicating higher 
confidence in the accuracy of the call.

• Filtering by length: This involves removing reads that are shorter than a certain length 
threshold. Shorter reads are often of lower quality and may not be useful for downstream 
analyses.

• Overall, quality filtering is an important step in the analysis of FASTQ data, as it helps to 
ensure that the downstream analyses are as accurate and reliable as possible.
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