
Screening Genetico 

Profilo genomico 

Profilo Proteomico 

Pianificazione del 
protocollo 
terapeutico Dati Clinici 



Ruolo di Farmacogenetica e 
farmacogenomica nei processi di 

definizione dei protocolli terapeutici 

Impatto  
socioeconomico 

Valutazione 
applicabilita’ clinica 

Validazione dei marker 
genetici 

Determinazione dei fattori genetici  nella 
risposta ai farmaci 



Systems Biology e Patobiologia 

Genomica Proteomica 

Transcrittoma 

   Fenomica 
Patofenomica 

Metabolomica 
Metabonomica Nativa Modificata 

Genomica Funzionale/Proteomica 

Systems Biology/Patobiologia 

Variazioni  Ambientali 







•  miRNAs are present in higher eukaryotes. 
•  Physiological processes: 

– Development 
– Apoptosis 
– Cell differentiation 

•  Pathologies: 
– Cancer 
– Cardiac pathologies 
– Neurodegeneration 





Identiy groups of miRNAs having an  
expression range shared by several phenotypes 

Samples coming from the class Breast Cancer. 



Samples coming from the class Breast Cancer. 



Samples coming from the class Breast Cancer. 

Two rules that characterize two 
Groups of samples coming from the  
Class “Breast Cancer” 



Two rules that characterize two 
Groups of samples coming from the  
Class “Breast Cancer” 

X1  “Breast Cancer” 

X2  “Breast Cancer” 



Bioinformatics 

Biology Mathematics 

Computer 
Science 

Medicine 

Statistics 

Physics 

Chemistry 

Engineering 

Scenario 
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What is Grid 
Computing? 

•      “A GRID is a hardware and software infrastructure for 
sharing computer power and data storage capacity over the 
Internet.” 

•  Remote access to different 
resources (storage, CPUs, 
instruments, databases, etc.) 

•  Geographycal distribution of data 
and computation 

“super virtual computer” composed of many networked 
loosely coupled computers acting together to perform 
very large tasks 
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•  Data Analysis  
–  Analyze large datasets  
–  Speed up analysis process through automated methodologies  
–  Reproduce experiments 

•  Data/Metadata Management  
–  Archive big amount of data/metadata  
–  Access and manage distributed data 

•  Integration  
–  Integrate heterogeneous tools and data 

•  Remote Visualization & Collaboration 
–  Visualize & share data & interactive app remotely  

•  Accessibility & Usability 
–  Technology for everyone 

Challenges 



Researchers analyze the DNA of two groups of participants: people with the disease (Case) being studied and 
similar people without the disease (Control). Each person's complete set of DNA is placed on tiny chips and 
scanned on automated laboratory machines, which quickly survey each participant's genome for strategically 
selected markers of genetic variation, which are called single nucleotide polymorphisms, or SNPs. 

In collaboration with: 

Case study: Quality Control of GWAS 

Genome-Wide Association Studies 
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Methodology  

Dimensionality  
Reduction 

(MultiDimensional Scaling) 

Affymetrix  
experiments 

(thousands  
of data) 

  Data pre-processing  
   (APT: background correction,  
  normalization, summarization) 

Calculation of QA 
metrics  

(pm_mean, stdev, etc.) 

Automated ranking of 
array quality  

(clustering) 

Normalization 
(isotropic space) 

objec&ve indicator  
on the base of which  
single samples can  
be included in or  

 rejected from further  
analyses 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Case study: Integrazione di dati di 
espressione genica e genotipo 

Obiettivi: 
  Definire un modello di integrazione di dati di CNVs (variazioni del numero di copie di sequenze 
di DNA) e di espressione genica 
  Ottimizzare i processi di analisi su larga scala 
  Testare il flusso di analisi su dataset reali di pazienti oncologici 
  Fornire un servizio web per il modello implementato 

In collaboration with: 

Analisi integrata DNA-RNA: 

- doppia informazione 

- maggiore affidabilità del dato 

- identificazione di alterazioni cromosomiche causate da 

alterazioni di espressione e viceversa 

- identificazione di possibili target terapeutici. 



Studi di integrazione 



piove 
pioveva ieri 

Gente con ombrelli 

nuvole 

inverno 

tramontana 

erba bagnata 
irrigazione 


















