
 

MEDICINE AND SURGERY 
 

Course: Mechanisms of disease 
Year (1st-2nd-3rd-4th-5th-6th): 2nd 
Period (1st-2nd semester – annual): _annual 
Credits: 22 
 
Objectives 
Knowledge and understanding: 
The course will offer an integrated introduction to causes of cell, tissue and organ injury (cellular 
pathology) and the major genetic causes and microbial agents that cause human diseases 



 

 



 

 Cardinal signs of acute inflammation 
 Blood flow alterations and vascular permeability 
 The endothelium as a reactive biological structure 
3. Collaborative lesson on cells mediators of inflammation (Bonecchi-Jaillon) 
 Mast cells 
 Neutrophils 
 Macrophages 




 

 
12. Collaborative lesson on sepsis (Bonecchi, Mantovani and Garlanda) 
 
13. Recap lesson on inflammation (Bonecchi) 
 
14. Small groups activity on WHIM syndrome (Bonecchi, Kallikourdis) 
 
 
BASIC CONCEPTS OF MICROBIOLOGY (Prof Cecilia Garlanda) 
Learning objectives 
At the end of these lectures and activities, students should be able to  
 Describe the general categories of infective agents including bacteria, viruses, fungi, and 

parasites. 
 Discuss the pathogenesis of infectious diseases by different types of microorganisms and 

compare and contrast their pathologic causes. 
Lessons: 
 
1 - Brief history of microbiology: from the early years of Microbiology, to the Golden and Modern 
ages of Microbiology. To describe how the discovery of the existence of microbes impacted on 
human life and survival. 
 
2 - To describe cell structure and function in prokaryotic and eukaryotic cells: external structures, 
cell wall and Cytoplasm of bacterial and eukaryotic cells. To describe the relevance in the 
pathogenesis of infections. 
PPP: fever, shock 
 
3 - To describe major techniques to perform Microscopy and microbial staining 
 
4 - To describe Microbe classification, Microbial nutrition and growth, metabolism, Growth 
requirements. To describe how Culturing microorganisms.  
 
5 - To describe how we can Control microbial growth in the environment through physical and 
chemical methods, and in the body through antimicrobial drugs. To describe the mechanisms of 
action of principal classes of antimicrobial drugs and the resistance to antimicrobial drugs. 
 
6 - To characterize and classify prokaryotes: To describe General characteristics and Modern 
classification of bacteria relevant in medical microbiology. 
 
7 - To characterize and classify eukaryotes: To describe General characteristics of Protozoa and 
Fungi relevant in medical mycology, Parasitic helmints, and Insects 
8 - To characterize and classify viruses, viroids and prions: To describe General characteristics, 
Classification, Replication and culture of viruses. To describe Viroids and Prions 
 
9 - To describe mechanisms of Infection, characteristics of infectious diseases and the principles of 
epidemiology. To describe principles of Immunization and immune testing 
 
MEDICAL MICROBIOLOGY (prof Cecilia Garlanda) 
 
Learning objectives 
At the end of these lectures and activities, students should be able to  



 

 



 

PPP portfolio: cough, fever, chest pain, shortness of breath, dysuria, abdominal pain, diarrhea. 
 
MEDICAL GENETICS (prof. Rosanna Asselta) 
Learning objectives 
At the end of these lectures and activities, students should be able to  
 Describe apparently unexplained phenomena now enclosed in the term Epigenetics 
 Describe the Waddington epigenetic landscape 
 Learn the difference between epigenetic and genetic modification 
 Describe the enzymatic pathways responsible for DNA methylation 
 Describe different functions of DNA methylation 
 Describe the developmental process from the DNA methylation point of view 
 Describe how genomic imprinting works 
 Learn the most common genetic diseases associated with genomic imprinting problems 
 Understand the different mechanisms leading to UPD 
 Describe the enzymatic pathways responsible for histone modifications 
 Understand the concept of "Histone code" 
 Learn the most common genetic diseases associated with aberrant pattern of histone 

modifications 
 Describe the organization of the nucleus, in terms of pores, lamina, and internal 

structures/granules 
 Describe chromosome territories and TADs 
 Learn the most common genetic diseases associated with a disorganization of the nucleus 

structure 
 Describe the most common classes of Regulatory RNAs 
 Learn the basic modes of sex determination 
 Describe the molecular mechanisms leading to X inactivation 
 Describe how environmental factors can influence the epigenome 
 Describe the basic molecular mechanism leading to cancer 
 Describe the genetic landscape of cancers 
 Describe the most common inherited cancer syndromes and their molecular mechanisms 
 Learn the basic steps that are taken during a genetic counselling for cancer predisposition 
 Being able to distinguish differences between FISH, NGS, dPCR (etc) 
 Learn the concept of liquid biopsy 
 Describe the biogenesis of microRNA 
 Describe the 4 main mechanisms leading to miRNA-based genetic disorders 
 



 

 
3. X-inactivation and sex determination 
 
4. Genetics of cancer – basic principles 
 
5. RNA-based disease 
 



 

 BCR diversification 
 B cell development 

7. B cell development and functions - Lecture 2 
 Th-B cell interactions; germinal centers 
 affinity maturation/somatic hypermutation, class-switch recombination, 

AID and Neuberger. 
 class switching and polarization of responses 
 Memory B cells 
 Antibody structure and function; integration with innate immunity 
 Monoclonal antibodies and Cesar Milstein; uses in diagnostics and  

therapy; patent of the technology 
 



 



 

 - be able to understand and explain the importance of biomedical research in 
immunopathology and cancer. 

 
1. Hypersensitivity reactions (1) (Jaillon) 
 Overview of the normal immune response  
 Classification of hypersensitivity diseases  
 Immediate (type I) hypersensitivity 
PPP portfolio: Rash, Chest Pain, Shock, Cough, Shortness of Breath or Dyspnea, Sore Throat 
 
2. Hypersensitivity reactions (2) and autoimmune diseases (Jaillon) 
 Antibody-mediated (type II) hypersensitivity  
 Immune complex-mediated (type III) hypersensitivity 
 T cell-mediated (type IV) hypersensitivity 
 Autoimmune diseases: The central and peripheral tolerance 
 Mechanisms of autoimmunity 
 General features of the most common autoimmune diseases (Systemic Lupus Erythematosus) 
PPP portfolio: Rash, Jaundice, Chest Pain, Fever, Shortness of Breath or Dyspnea 
 
3. Rejection of tissue transplants and immunodeficiency syndromes (Jaillon) 
 Rejection of tissue transplants: Generalities and definition, Type of rejection reactions 
 Graft-versus-host disease 
 Immunodeficiency syndromes: Primary immunodeficiencies 
 Primary immunodeficiencies: Defect in innate immunity  
 Primary immunodeficiencies: Defect in adaptive immunity 
 Secondary immunodeficencies: Acquired immune deficiency syndrome (AIDS) 
PPP portfolio: Rash, Chest Pain, Fever, Cough 
 
4 Vaccines (Mantovani) 
 
5. Immune responses to tumors and principles of cancer immunotherapy (Jaillon) 
 Introduction  
 The immunosurveillance hypothesis 
 Defensive mechanisms against tumors 
 Mechanisms of cancer  immune evasion 
 Cancer immunoediting 
 Principles of cancer immunotherapy (antibodies, inhibitors of immune checkpoints, CAR-T 

cells) 
 
6.Inflammation and cancer (Mantovani) 
 Epidemiologic evidence 
 



 



 

6 - To describe pathogenic parasites (Meri) 
To describe the epidemiology of the more important protozoan and helminthic parasites, life 

cycles, mechanisms of disease. 
 Parasites protozoa (Apicomplexans: malaria) 
 Parasites protozoa (Ciliates, Amoebae, Flagellates) 



 

 
5. 



 

 
Verification of learning 
Exam 
Students’ evaluation will be assessed through multiple choice examinations at the end of the year. 

The faculty reserves the possibility to have also a intermediate test (optional) at the end of 
the first semester and an oral exam. 

Intermediate Tests content  
Content of IT1: (31 q): general pathology: cellular pathology + innate immunity (15q), 

microbiology (10q), medical genetics (6q) 
Content of IT2 (35q): General pathology: vascular pathology (3q), microbiology (8q), 

immunology and immunopathology (17q), tumor biology (7q). 
The content of the module of mucosal immune system and microbiota will be assessed in the 

immunology and microbiology questions. 
ITs evaluation: each correct answer 0.5 points.  
To pass the test you need to answer to at least 18 questions correctly with a threshold of 60% for 

each module 
End of Semester Full Exam content and evaluation 
Content of Full Exam (66 questions): general pathology (18q), microbiology (18 q), medical 

genetics and tumor cell biology (13q) immunology and immunopathology (17q). 
Questions will include the whole program of the course 
 
Full exam evaluation: 66 questions, each question 0.5 points.  
To pass the test you need to answer to at least 36 questions correctly.  
66 correct answers = 30 lode  
A minimum of 60% correct answers in general pathology (10q), microbiology (10 q), medical 

genetics and tumor cell biology (7q) immunology and immunopathology (9q). 
 


