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Where to start data analysis: 

quality check, assembly and 

alignment 
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Quality check 

Input for 

quality check 
Output of NGS 

sequencers 

.fastq file 

Sequencing errors would impact every following application 

Unreliability of following results (and difficulty to detect the existence of problems!) 
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Parameters to control 

• Phred score 

• Length of the reads 

• Coverage 

• GC content distribution over all sequences 

• Distribution of undetermined bases (N)  

• Sequence Duplication Levels 

Adoption of corrective actions is possible to minimize some of these 

problems  
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Corrective actions 

• Adjust the concentration of the library to 

obtain maximum number of reads 

(decreasing policlonality) 

• Adjust the shearing time and size selection 

condition to optimize the reads lenght 

• Optimize the number of samples to run in 

each type of run to obtain the desired coverage 

• Check the quality and concetration of 

template DNA 

314v2 

30–100Mb 

316v2 

300Mb–1Gb 

318v2 

600Mb–2Gb 
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Mapping 

Ref seq 

Possibility to directly inspect the presence/absence of a target sequence and 

the presence of SNPs at interesting positions 

Alignment of the sequencing reads on a reference sequence 
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Mapping: an example 

Mapping of the reads deriving from the WGS of a VTEC strain on the reference 

sequence of a bacteriophage (e.g. BP933W harbouring vtx2 in EDL933) 

With this approach we can check the presence of features, but we can’t 

determine the complete sequence of the corresponding bacteriophage 

If no reads are mapping only on a few conserved spots (e.g. integrase and shiga toxins 

coding genes), no similar phage is present in the test strain 
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Assembly 

.fasta file .fastq file 

FastqSize ≈ GenomeSize x Coverage x 2 

At least 300 MB per genome 

FastaSize for E. coli contigs 

~10 MB 

Short sequencing reads Partially assembled genome (contigs) 
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Assembly stats 

the length of the smallest contig among the set of the 

largest contigs that together cover at least 50% of the 

assembly  

N50 

Maximum contig lenght 

Coverage of the contigs 

Consensus lenght 

50% 

UNORDERED CONTIGS 

CONTIGS ORDERED BY LENGTH N50 

Other intuitive parameters to check: 
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Presence of genetic features 

• Serotype associated genes 

• Virulence genes 

• Genes part of the MLST scheme 

Need for long contigs to investigate the presence of interesting 

genetic features by blast analysis 

• Presence of pathogenicity islands and investigation of insertion loci 

• Any gene of interest 


