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for analysis 
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Conventional 

Conventional sequencing vs NGS 
NGS Pipeline 
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MiSeq 

Next generation sequencing 

Image capture 

Fluoresence detectioin 

pH variation when incorporating 

nucleotides in the growing strand 

200bp-400bp short 

reads 

… … 
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.fastq files 

from 0 to 93 using ASCII 

characters 33 to 126 

Q= -10 log10P 

Phred quality score  

Each .fastq file covering 

a 5 Mb genome at 50X 

weights about 500 MB 
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.fastq files 
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…and so on 
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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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Sequencing errors would impact every following application 

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



Parameters to control 
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• Phred score 

• Length of the reads 

• Coverage 

• GC content distribution over all sequences 

• Distribution of undetermined bases (N)  

Adoption of corrective actions is possible to minimize some of these 

problems  

• Distribution of nucleotides 



Coverage (depth) 

Reads mapped on a reference genome  

Ref seq 

Mapped 

reads 
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Coverage assessment: 

Total length sequenced in Mb / expected genome size (5 Mb) 

Count of reads mapping on housekeeping genes (e.g. MLST) 
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Alignment (mapping) 

Istituto Superiore di Sanità, Dep. of Food Safety, Nutrition and Veterinary Public Health  

European Union and National Reference Laboratory for E. coli, Rome, Italy   

Ref seq Possibility to directly inspect the 

presence/absence of a target 

sequence and the presence of 

SNPs at interesting positions by 

opening the bam file with a 

graphic viewer (e.g. IGV) 

Alignment of the sequencing reads on a reference sequence or on a database 

of reference sequences 

Possibility to convert the 

output in a sam file (tabular) to 

extract interesting info and 

sequences 



Assembly 

.fasta file .fastq file 

FastqSize ≈ GenomeSize x Coverage x 2 FastaSize for E. coli contigs 

Short sequencing reads Partially assembled genome (contigs) 
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FastqSize ≈ GenomeSize x Coverage x 2 

At least 0.5 GB per genome 

FastaSize for E. coli contigs 

~5.5 MB 



• de novo assembly 

• Alignment of sequences, production of VCF files, production of 

dendrograms 

• MLST 

• Search for interesting genes 

USER-FRIENDLY INTERFACE, Slow processing, RAM needed 

Private company 

Private company 
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Data Analysis: Software stand-alone  

• de novo assembly 

• Mapping and variant calling 

• Alignment and tree building 

• Tools for molecular cloning and chromatograms analysis 
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Data Analysis: Software stand-alone  

Pipeline for automated sequence analysis 

Genome- wide allele and SNP calling  

Bacterial Genome characterization 



• Search for interesting genes 

• de novo assembly 

• Alignment of sequences, production of VCF files 

BUILT IN THE ION TORRENT TECHNOLOGY PACKAGE 

Private company 
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Data Analysis: Software stand-alone  
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Data Analysis: Cloud-based Software 
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Data Analysis: Outsourcing 



• Species identification 

• de novo assembly tools 

• VirulenceFinder 

• ResFinder 

• MLST 

• SNPs tree and newly 

deleveloped NGS-driven 

philogenetic tools  

FREE, USER-FRIENDLY WEB 

INTERFACE 

Closed Public server 
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Data Analysis: Public servers 

• SerotypeFinder 



• BLAST search of genes of interest 

• de novo assembly tools 

• Alignment of sequences, typing 

tools, production of dendrograms 

OPEN SOURCE, USER-FRIENDLY WEB INTERFACE, OPEN FOR INTRODUCTION OF 

CUSTUMIZED TOOLS, ELECTION PLATFORM FOR DEVELOPING AND SHARING OF 

NEW TOOLS  

Open Public server 

Data Analysis: Public servers 
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E. coli network and NGS: State of the Art 

41 NRLs designated by 

 27 EU Member States  

+ 7 other European Countries 
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In 2014 all the NRLs 

expressed the need 

for education in 

genomics data 

analysis by replying 

to a questionnaire 

In 2015 we launched 

ARIES 



ARIES: A Galaxy-based workspace for intensive data 

analyses 
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NGS data analysis vision: user - friendly UI 


