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Two main blocks

1. ISAB recommendations: how we dealt with them? 

2. What else happened the Data Science/Bioinfo/AI field at IRE?



The Bioinformatics needs to be increased to allow “big” 

data sets to be properly analyzed and include access to 

major data bases such as TCGA for exploratory studies

2018: From the International Board report (1)



A Brief History of NGS& Bioinformatics at IRE

Year Field What happened

2009 Genomics Illumina GA II acquisition (first in Rome)

2013 Bioinfo 2 full time Bioinformaticians

2015 Genomics Illumina NextSeq 500 acquisition 

2016 Genomics Routine Pathology Thermo Fisher NGS

2018 Bioinfo 3 full time Bioinformaticians

2020 Genomics Illumina NovaSeq acquisition

SingleCell Seque/Chromium acquisition

2020 Bioinfo ...
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+150% Increase in Human Resources

Two macro-missions carried out:

• Primary Analysis from Bio Data (90% NGS)

• Secondary Analysis, ML, AI, Visualizations

Bioinformatics Tree (Full time fellows)



Bioinformatics Network @ IRE



Bioinformatics Network @ IRE



We employ a hybrid model, 

attempting to have 80/20 distribution of time: 
80% on personal project

20% on sharing your knowledge / supporting the facility

Tutti Contro Tutti

Free For All
Facility

Number of Projects 1 Each Many

Focus / Specialization High Low

Process Optimization Low High

Which Group Model?



https://gitlab.com/bioinfo-ire-release

https://gitlab.com/bioinfo-ire-develop

No need to reinvent the wheel

Challenges: Knowledge sharing (gitlab code available)



First challenge

Standardize all Primary Analyses and 

Primary Visualization

One of the most time consuming tasks

in Data Science

Projects ongoing: 

Auto-Go

Standardize & Automatize Gene 

Ontology Analyses

HLA-Miner

Standardize & Automatize HLA 

Haplotyping, Evolutionary Divergence

development and Differential Analysis

Challenges: Knowledge sharing (gitlab code available)
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1 Patient with Whole Exome Sequencing:

12-24h Computing Time; >200 core-hours 

(parallel); 20-30GB RAM;

10-100GB storage required;

1 Patient with RNA-seq:

12-24h Computing Time; >200 core-hours 

(parallel); 20-30GB RAM

10-100GB storage required;

Big Datasets and Big Data for Real



Space and time resources



Space and time resources
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Thanks to

Giacomo Corleone

Stefano Scalera

Martina Ferrazzano

Maurizio Fanciulli

Giuseppe Navanteri

Three main projects/datasets enabled for download and query:

1. COMPASS Database of 1000 Multiple Myeloma Whole Genome/Exome/RNA profiles

2. TCGA Whole Exome Sequencing of Solid Tumors (Panel of Normals to improve tumor-only 

Variant Calling)

3. Melanoma Immune-Checkpoint Treated dataset: WES+RNA-seq

TCGA and Big Data Access



Validating and debunking ICI molecular biomarkers

Data Science at IRE in 2018-2020: the battle of IPS



Marcello Maugeri-Saccà,MD

Marco Mazzotta, MD

Stefano Scalera

Daniele Marinelli

A group of young Medical Investigators, leveraging the power of:

• Clinical Research

• Statistics + Coding

• Bioinformatics

• Data Modeling

• In-house Molecular data plus Public Datasets

Annals of Oncology 2020

JTO 2020

JITC 2020

Data Science at IRE in 2018-2020: Oncoinformatics



Variation from 0.5% to 10% Frequency - Spike

All Sars-CoV-2 Variation > 1% Frequency

Alice Massacci

Eleonora Sperandio

Lorenzo D’Ambrosio

https://covid-miner.ifo.gov.it

Data Science at IRE in 2018-2020: Covid-Miner



The Translational Group for Artificial Intelligence and Imaging



Ongoing Digital Pathology Projects

IMMUNOSCORE IN N0 NSCLC PRIMARY 

TUMORS: 

Over 600 immunohistochemistry (IHC) digitized 

slides under the framework of ACC WG-

Immunotherapy.

Tumor Infiltrating Lymphocyte in ORL tumor: 

50 immunohistochemistry (IHC) digitized slides.

BBIRE/EORTC: 

Digitization of histological slides (relating to 

Biobank samples).

Aperio Genie – System updated for faster 

image segmentation/ AI models creation.

Future: integration with molecular profiles

Enzo Gallo

AI Ongoing: Digital Pathology



Thank you for your attention!


