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Year: I 
Course name: Gene therapy with DNA and RNA 
Teachers: Alessandra Biffi, Valentina Poletti 
CFU (hours): (6 hours) 
 
Educational objectives  
To provide a comprehensive overview of gene therapy principles, safety, and regulatory aspects. 
 
 
Contents 

• Introduction to gene therapy 

• Vector safety 

• Regulatory aspects and case studies 
 
 
Learning Outcomes 

• Understand gene therapy strategies 

• Evaluate regulatory requirements 
 
 
Delivery mode 
Online (Microsoft Teams) 
 
 
Final Assessment 
Oral examination 
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Year: I 
Course name: Digital Skills 
Teachers: Marco Antonio Tangaro, Bruno Fosso, Ernesto Picardi, Adriano Fonzino, 
Domenico Alessandro Silvestris 
CFU (hours): (6 hours) 
 
 
Educational objectives  
To provide advanced digital skills applied to transcriptomics, epitranscriptomics, and neoantigen 
discovery. 
 
 
Contents 

• Workflow management systems for bioinformatics analyses 

• Analysis of short- and long-read data for epitranscriptomic studies 

• Identification and characterization of neoantigens for personalized immunotherapy 
 
 
Learning outcomes 
Students will be able to: 

• Apply bioinformatics workflows 

• Interpret epitranscriptomic datasets 

• Understand computational neoantigen prediction 
 
 

Delivery mode 
Online (Microsoft Teams) 
 
 
Final Assessment 
Oral examination  
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Year: I 
Course name: Design and validation of reporter systems for preclinical drug delivery  
and RNAi efficiency 
Teachers: Electra Brunialti, Alessandro Villa, Luisa Ottobrini 
CFU (hours): (6 hours) 
 
 
Educational objectives  
To train students in the design and validation of reporter systems for RNA drug efficacy. 
 
 
Contents 

• Design and validation of reporter systems 
• Extracellular vesicles for tumor-targeted drug delivery 
• Non-invasive techniques to evaluate the distribution of RNA-based therapeutics 

• Tecniche non invasive per valutare distribuzione di farmaci a base di RNA 
 
 
Learning outcomes 

• Design functional assays 

• Evaluate drug biodistribution using imaging tools 
 
 

Delivery mode 
Online (Microsoft Teams) 
 
 
Final Assessment 
Oral examination 
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Year: I 
Course name: Delivery of nucleic acid therapeutics with nanotechnologies 
Teachers: Gabriella Costabile, Valeria Nele, Alessia Brossa 
CFU (hours): (6 hours) 
 
 
Educational objectives  
To provide advanced knowledge on nanotechnology-based delivery systems for nucleic acid 
therapeutics. 
 
 
Contents 

• Polymeric nanoparticles 

• Lipid nanoparticles 

• Natural nanoparticles 

• Pharmacokinetic parameters and biodistribution 
 
 
Learning outcomes 
Students will be able to: 

• Compare nanocarrier platforms 
• Evaluate delivery efficiency and limitations 

 
 

Delivery mode 
Online (Microsoft Teams) 
 
 
Final Assessment 
Oral examination 
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Year: II 
Course name: Toxicology of RNA drugs and mitochondrial diseases 
Teachers: Caterina Garone, Carmen De Caro 
CFU (hours): (6 hours) 
 
 
Educational objectives  
To provide advanced knowledge on mitochondrial diseases and the toxicological evaluation of RNA-
based therapeutics. 
 
 
Contents 

• Molecular basis of mitochondrial disorders 

• Toxicokinetics and toxicodynamics of RNA drugs 

• Off-target effects and immunogenicity of siRNA 

• Experimental toxicology models 
 
 
Learning Outcomes 
Students will be able to: 

• Evaluate RNA drug safety profiles 

• Interpret toxicological datasets 

• Understand mitochondrial dysfunction mechanisms 
 
 
Delivery mode 
Online (Microsoft Teams) 
 
 
Final Assessment 
Oral discussion of a case study or scientific paper. 
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Year: II 
Course name: Smart Drug Delivery Systems 
Teachers: David Stepensky (Ben Gurion University) 
CFU (hours): (12 hours) 
 
 
Educational objectives  
To explore advanced smart delivery systems integrating nanotechnology, antibody targeting, and 
pharmacokinetics. 
 
 
Contents 

• Smart nanoformulations 
• Antibodies and selective targeting 
• Controlled release strategies 
• Pharmacokinetics and biodistribution 
• Industrial translation of nanoformulations 

 
 
Learning Outcomes 
Students will be able to: 

• Design advanced nanoformulations 
• Evaluate targeting strategies 
• Integrate pharmacokinetic considerations 

 
 
Delivery mode 
Online (Microsoft Teams) 
 
 
Final Assessment 
Applied project presentation 
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Year: II 
Course name: Regulatory aspects of RNA and gene therapies 
Teachers: Minghetti, Musazzi, Valentina Orlando, Enrica Menditto 
CFU (hours): (6 hours) 
 
 
Educational objectives  
To provide advanced knowledge of regulatory frameworks, HTA methodologies, and 
pharmacoeconomic evaluation of RNA and gene therapies. 
 
 
Contents 

• European and international regulatory framework 
• Authorization procedures for ATMPs 
• Health Technology Assessment 
• Data-driven methods in pharmacoeconomics 
• Assessment of the economic impact of high-cost medicines 

 
 
Learning Outcomes 
Students will be able to: 

• Navigate regulatory approval pathways 

• Evaluate pharmacoeconomic analyses 

• Assess economic impact of high-cost gene therapies 
 
 
Delivery mode 
Online (Microsoft Teams) 
 
 
Final Assessment 
Written assignment or presentation 

 



 

Syllabus didactic plan  
II year — XXXIX Cycle 

 
 

 
RNA THERAPEUTICS AND GENE THERAPY 

 
  



Year: II 
Course name: Human Relevant Preclinical Models Generation and Characterization 
Teachers: Paola De Cicco, Elisabetta Caiazzo, Gabriella Aviello 
CFU (hours): (6 hours) 
 
 
Educational objectives  
To provide advanced training in the generation and validation of human-relevant preclinical models. 
 
 
Contents 

• Innovative models for RNA-based drugs 

• Role of miRNAs in cardiovascular diseases 

• Humanized mouse models of immune dysfunction 

• Molecular and phenotypic validation of models 
 
 
Learning Outcomes 
Students will be able to: 

• Select appropriate translational models 

• Evaluate humanized mouse systems 

• Interpret phenotypic and molecular validation data 
 
 
Delivery mode 
Online (Microsoft Teams) 
 
 
Final Assessment 
Oral discussion of a case study 
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Year: III 
Course name: Multiomics approaches for drug discovery and bioinformatics 
Teachers: Anna Di Porzio, Elva Morretta, Nunzia Iaccarino 
CFU (hours): (12 hours) 
 
 
Educational objectives  
The course aims to provide PhD students with advanced expertise in the integration of multiomics 
approaches — including proteomics, metabolomics, and bioinformatics — applied to drug discovery. 
Particular emphasis is placed on molecular target identification, mechanism-of-action studies, and 
systems-level interpretation of cellular responses to therapeutic interventions. The course also 
develops critical skills in the management and integration of high-dimensional omics datasets using 
bioinformatics and chemometric tools. 
 
 
Contents 

• Introduction to multiomics approaches and their role in precision medicine 

• Proteomics in drug discovery: protein identification and quantification 

• Target-based and target deconvolution strategies (e.g., Drug Affinity Responsive Target 
Stability – DARTS) 

• Bioinformatics tools for proteomics: databases, pathway analysis, and network biology 

• Metabolomics for investigating drug-induced metabolic perturbations 

• Multiomics data integration strategies 

• Chemometric methods for high-dimensional data analysis 

• Biological interpretation and experimental validation 
 
 
Learning Outcomes 
By the end of the course, students will be able to: 

• Understand the rationale behind multiomics approaches in drug discovery 

• Integrate heterogeneous omics datasets 

• Apply bioinformatics tools for pathway and network analysis 

• Use statistical and chemometric approaches for complex data interpretation 

• Critically interpret multiomics results in a translational research framework 
 
 
Delivery mode 
Online (Microsoft Teams) 
 
 
Final Assessment 
Oral discussion of a multiomic project. 

 


