


The trendy “Omics” approach I 

• Is changing the labs language 
• Computers are becoming more and more visible 

in the labs 
• Increasing importance of Data Storage and 

Sharing 
• Structural re-think of the Labs management 

(Storage and back-up facilities, fast internet, 
compression, encryption and other data 
protection measures) 

• Computing hardware become quickly obsolete 
 



High throughput Sequence Data  

High storage capacity 



Computationally intensive applications 

The assembly of a bacterial genome (approx 600 MB) takes approx 30mins to 5 hours 
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 more than 3 GB) may take days and in 
some cases it will not be assembled at all (regardless the number of cores available) 



The trendy “Omics” approach II 

• Growth curve and colony morphology is going 
to be replaced by other concepts such as the 
Phred score or NG50 

• Computing “omics” data requires expertise 
that is still scanty in the average NRL 

• To get oriented in the blast of info proposing 
bioinformatics software might be a nightmare 



Data analysis: The Black Hole 



Data analysis: Software suites 

 Search for interesting genes 

 de novo assembly 

 Alignment of sequences, production of VCF files 

BUILT IN THE ION TORRENT TECHNOLOGY PACKAGE 

IT ADMIN BY LifeTech 

 de novo assembly 

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

dendrograms 

 MLST 

 Search for interesting genes 

USER-(almost)FRIENDLY INTERFACE, Slow processing, RAM needed 



Data analysis: Specialized web servers 

 Species identification 

 de novo assembly tools 

 VirulenceFinder 

 ResFinder 

 MLST 

 SNPs tree and newly deleveloped NGS-driven philogenetic tools  

FREE, USER-FRIENDLY WEB INTERFACE, COMPLETELY CLOSED 

ENVIRONMENT, LIMTED POSSIBILITY TO INTERVENE FOR USERS 

 Other useful molecular microbiology/epi tools  



Data analysis: web servers for general “omics” analysis  

 BLAST search of interesting genes 

 de novo assembly tools 

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

dendrograms 

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

CUSTOMIZED TOOLS, ELECTION PLATFORM FOR DEVELOPING AND SHARING OF 

NEW TOOLS, NEEDS IT ADMINISTRATION   

 can be installed locally 

 can run any commnd-line running scripts 

 virtually unlimited possibilities…… 



Bring “omics” into the NRLs real life while keeping 

(almost) all those problems out  

What we had in mind… 

Build knowledge on these game-changing approaches in 

our network 

Provide new analytical tools for E. coli detection and 

typing based on “omics” 

Develop a flexible platform for Routine Work as well as 

Research 

Keeping an eye on how the molecular surveillance will 

develop 



ARIES: A shared workspace for intensive data analyses 



ARIES Site 
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ARIES: Get started 

https://aries.iss.it 

BIOLOGISTS Upload Data. Run Analyses right on the sopt using the many tools integarted. Results are never deleted by Admin. The only 
Limit is the disk space assigned (50Gb). Hysories can be easily shared with others 

DEVELOPERS an Easy-to-use, open source, scalable framework for tool and data integration. No need to write interfaces for biologists 
 



ARIES: Roadmap towards a Common analytical 
bioinformatics interface 

January 1, 2016: ARIES on the World Wide Web (Beta) 
Accounts granted to international users 
Requests addressed to the IT administrator 
 

July 1, 2015: ARIES Opens to ISS Users 
• Accounts distributed 
• New sections may be created 
• Open to collaborations 

October 31, 2015: ARIES publicly exposed (Beta) 
• Accounts available at National Level 
• Accounts available for the E. coli network 
• Stress test for the architecture 

July 1, 2015: 
• More Molecular epidemiology tools 
• Metagenomics 

October 31, 2015: 
• More tools for NGS data Mining 
• More tools for NGS data Visualization  

January 2016 on… 
• Other “Omics”….. 



ARIES: Credits 

The Galaxy ARIES core group: 
• 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, Galaxy tools integration, contact person 
 
• Valeria Michelacci (EU-RL VTEC): valeria.michelacci@iss.it 
Tools design 
 
• Massimiliano Orsini (IZS AM): m.orsini@izs.it 
Tools design, code-writing 
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