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NGS adoption: Worldwide 

Source: Omicsmap.com November, 2015 



Data Production rate 

Source: http://genome.ist.unomaha.edu/cgi-bin/genbank.cgi 



“The system has failed” paradox 



Data analysis: The Black Hole 



Computationally intensive applications 

The assembly of a bacterial genome (approx 600 MB) takes approx 45mins and 
completely occupies the computation capacity of a processor (or a core of a quad-cores 
processor) 

The assembly of a metagenomics sample (up to 3.2 GB) may take days and in some 
cases it will not be assembled at all (regardless the number of cores available) 

The assembly of a bacterial genome (approx 600 MB) through a complete pipeline (e.g. 
A5) takes up to three hours on a stand-alone workstation and takes approx 130% of the 
computation capacity of a core of a quad-cores processor 



Data analysis: Locally running softwares suites 

 Search for interesting genes 

 de novo assembly 

 Alignment of sequences, production of VCF files 

BUILT IN THE ION TORRENT TECHNOLOGY PACKAGE 

 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 



Data analysis: web servers 

 BLAST search of genes of interest 

 de novo assembly tools 

 Alignment of sequences, production of VCF files, production of 

dendrograms 

OPEN SOURCE, USER-FRIENDLY WEB INTERFACE, OPEN FOR 

INTRODUCTION OF CUSTUMIZED TOOLS, ELECTION 

PLATFORM FOR DEVELOPING AND SHARING OF NEW TOOLS  

 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 

Open Public server 



E. coli network and NGS: State of the Art 

8 NRLs already access to benchtop sequencers 

8 NRLs plan to outsource NGS data production 

Many others will follow in the next few years!! 

All the NRLs expressed the need for education in genomics data analysis by replying 
to a questionnaire 



ARIES: A Galaxy-based workspace for intensive data analyses 

Opened to the public on October the 1°, 2015 



user

ARIES Under the hood 

10 nodes: 2 of 4 CPU/8 GB RAM  
             8 of 8 CPU/ 15 GB RAM 

PostgreSQL: 2 CPU/ 21 GB RAM 

nginx: CPU/ 1 GB RAM 

File server: 1 TB 



Basic NGS data management tools 

Assembly de novo: 
SPADES 
Velvet 
VELVET/Optimizer 
EDENA 

Mapping: 
Bowtie2 
BWA-MEM 

Genomes searches: 
Full BLAST suite 

QC: 
Reads scan 
Contigs stats 
Trim (quality and positional) 

Microbial genome annotation: 
PROKKA 



Genomes BLAST searches: pre-installed 
Dbases: 
NCBI Databases  
• 16S rRNA 
• Bacterial 
• Plasmids 
• Viruses 
Databases shared with CGE/SSIs 
• Enteroaggregative E. coli 
• E. coli Virulence genes 
• O/H antigens E. coli genes 
Databases shared with Warwick University 
• E. coli MLST 
Custom Databases 
• Shigella/EIEC Virulence genes 
• HReVAP Alleles 
• Clermont Phylogrouping 

databases available (counting….) 



E. coli typing 

Custom workflows: 
E. coli Serotyper  
E. coli Virulotyper 

MLST: 
Warwick University DB 

HReVAP: 
Completely new. Developed at the 
EU RL for E. coli on ARIES. (It will be 
shared on the Galaxy toolshed upon 
validation) 



Already on the menu: 
MetaPhlAn 
Qiime 
Krona Tools 
Blast wokflows (16S, Viral proteins, 
Viral genomes) 

Coming soon: 
MetaPhlAn2 (viral metagenomics) 

Newly develped (under code-
writing): 
Functional annotation 

Metagenomics 



Assembly pipeline specific for 
Illumina redas: 
A5 

SNPs analysis: 
Ksnp3 Pipeline 

ARIES new features 

SNPs analysis: 
FDA pipeline 



Training at the EU RL for E. coli on NGS data anlysis: 

A residential training course on NGS-based E. coli 
typing in 2016 

Web-based training modules in the following 
years 



ARIES: Policy 

Ask for an account: 
 
• E-mail aries@iss.it 

Collaborative projects on E. coli : 
 
• E-mail stefano.morabito@iss.it 
• E-mail valeria.michelacci@iss.it 

 

ARIES: Credits 
The Galaxy ARIES core group at the EU RL for E. coli: 
• Stefano Morabito (EU-RL VTEC): stefano.morabito@iss.it 
ARIES Scientific coordination, tools design, contact person 
 
• Arnold Knijn (SIDBAE): arnold.knijn@iss.it 
ARIES Administrator, tools integration, contact person 
 
• Valeria Michelacci (EU-RL VTEC): valeria.michelacci@iss.it 
Tools design 

ARIES is a collaborative platfrom. It is a Beta. It is open and based on the social science 
concept 

We protect your data from hacking (better than how you would on your local machine) 
We don’t backup your data  
We don’t see your data (unless you’re asking us to do so) 
Read the Disclaimer at    https://w3.iss.it/site/aries/ 
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