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BIOCHIMICA (A001557)

1. language

Italian.

2. course contents

Coordinator: Prof. GIUSEPPINA NOCCA

Year Course: 1st

Semester: 2nd

UFC: 6

Modules and lecturers:

- BIOCHIMICA 2 (A001605) - 6 CFU - SSD BIO/10 - Prof. Giacomo Milletti, Giuseppina Nocca

3. BIBLIOGRAPHY

NELSON, D.L., COX, M. M. Principi di biochimica di Lehninger. Zanichelli, Ottava edizione, 2022.
VOET, D.,

CAPITOLL: 5, 6, 7, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23

VOETJ.G., PRATT, C.W. Fondamenti di Biochimica. Zanichelli, Quarta edizione, 2017.

CAPITOLI 6 (pag. 168-178), 7, 11, 12, 14, 15, 16, 17, 18, 20, 21, 22

Testo di Supporto per approfondire i capitoli indicati. SILIPRANDI, N., TETTAMANTI, G.
Biochimica medica strutturale metabolica e funzionale. Piccin, Quinta edizione, 2018.
CAPITOLI: 4,5, 7,8, 10, 12, 13, 14, 15, 16, 22

DEVLIN, T, M. La biochimica, EDISES VI edizione, 2023.

CAPITOLI: 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 21

The student is required to have a Biochemistry textbook, chosen from the recommended ones or
another book subject to the teacher's approval.

4. LEARNING OBJECTIVES

The course aims to provide students with the necessary skills to understand the molecular basis of
life and the biochemical processes underlying the functioning of the human body.

Knowledge and Understanding — (Dublin Descriptor 1)

At the end of the course, students must demonstrate knowledge and understanding of the
biochemical foundations of biological processes, the relationships between structure and function
in the main classes of biological macromolecules (nucleic acids, carbohydrates, lipids, and
proteins), the principal metabolic pathways of carbohydrates, lipids, and amino acids, and the
mechanisms of metabolic integration and regulation, with particular emphasis on hormonal control.
Applying Knowledge and Understanding — (Dublin Descriptor 2)

At the end of the course, students must demonstrate the ability to apply the acquired knowledge to
interpret and explain biological phenomena from a biochemical perspective. Furthermore, students



must be able to use their biochemical knowledge to support the understanding of other disciplines
(Physiology, General Pathology, and Pharmacology) and for practical applications in analytical and
research laboratories.

Making Judgements — (Dublin Descriptor 3)

By the end of the course, students must be able to independently discuss and critically analyze the
molecular mechanisms underlying the metabolism of biomolecules. Independent judgement will be
stimulated during lectures through the active involvement of students in providing their
interpretations of biochemical problems. Furthermore, this skill will be encouraged by the reading
of selected scientific articles. During the final examination, the student’s level of independent
judgement will also be assessed.

Communication Skills — (Dublin Descriptor 4)

At the end of the course, students must be able to present and explain their biochemical
knowledge clearly and logically, using appropriate scientific language and terminology, even to
non-expert audiences. Additionally, students should be able to recognize and draw the structural
formulas of the main metabolites and biomolecules.

Learning Skills — (Dublin Descriptor 5)

At the end of the course, students must be capable of assessing their own knowledge and
competencies and, consequently, of updating and expanding them autonomously by consulting
textbooks, scientific articles, and online platforms.

5. prerequisites

Students are required to have prior knowledge of Physics, Chemistry, and Introductory
Biochemistry, and to have passed the corresponding exams. In addition, a basic knowledge of
Biology is highly recommended.

6. TEACHING METHODS

The course will be delivered through oral lectures supported by multimedia tools. The lessons will
be based on interactive methods, integrating standard teaching with activities focused on active
learning, such as problem-based learning, self-learning, and case studies. Faculty members will be
available throughout the duration of the course, by appointment via e-mail, to answer students’
guestions and support them in their learning journey, including through individual meetings.
The teaching methods adopted in this course are designed to enable students to achieve the
educational objectives, according to the following features:

Knowledge and Understanding — Lectures will systematically cover all the topics listed in
the detailed syllabus, focusing on the most significant and essential aspects in order to
provide students with a comprehensive overview of integrated topics and an appropriate
study method to consolidate theoretical knowledge.

Applying Knowledge and Understanding — The use of practical examples and case
studies will enable students to appreciate the practical applications of the topics covered.
Making Judgements — The active learning methods implemented in this course are
designed to foster the student’s ability to formulate concepts and ideas independently.
Communication Skills — Active learning strategies and continuous interaction with the



lecturer during the lessons will progressively help students develop communication skills
aimed at presenting biochemical topics using appropriate scientific terminology.

Learning Skills — The use of supplementary teaching materials, including articles from the
international scientific literature, will enable students to undertake further studies with a high
degree of autonomy.

7. OTHER INFORMATION

The lecturers are available for information about the course and for clarifications regarding the
lessons, by appointment via e-mail or, for quick questions, at the end of the lectures
giuseppina.nocca@unicatt.it

gimi@cancer.dk

8. METHODS FOR VERIFYING LEARNING AND FOR EVALUATION

A final oral examination covering the topics of the course is scheduled. Students will be asked
guestions relating to the program contents. Student preparation will be assessed based on their
ability to clearly and scientifically describe biochemical processes, to establish connections
between different topics, and to demonstrate an understanding of biochemical logic.
Each of the two lecturers will assign a grade out of thirty, according to the criteria described above,
and the final mark will be the average of the two grades. Honors (cum laude) will be awarded if the
student obtains an average score of 30/30 and at least one of the two lecturers proposes the
honor.
The purpose of the examination is to assess:
the level of knowledge of the topics covered in the program and the understanding of the role
of the studied cellular and molecular processes, as well as familiarity with the contents of
the different course modules (Knowledge and Understanding)
the ability to relate theoretical concepts to real biological issues (Applying Knowledge and
Understanding)
the capacity to make interdisciplinary connections between the topics discussed (Making
Judgements)
an adequate command of language, using appropriate and correct technical and scientific
terminology (Communication Skills)
the ability to explore topics of biological and chemical interest in greater depth (Learning
Skills).

9. program

Structure-Function Relationship in Protein Families: fibrous proteins, globular proteins,
immunoglobulins. Hemoglobin and oxygen transport. Immunoglobulins, collagen.
Vitamins and Coenzymes:

Fat-soluble vitamins: Vitamin A, D, E, K.

Water-soluble vitamins and their coenzymes: Vitamin B1, Vitamin B2, Vitamin B3, Vitamin B5,
Vitamin B6, Vitamin B8, Vitamin B9, Vitamin B12, Vitamin C.
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mailto:gimi@cancer.dk

Enzymes:

Basic thermodynamic principles. Enzymes as biological catalysts. Enzyme kinetics: Michaelis-
Menten equation, Briggs-Haldane equation. Enzyme inhibition. Effect of pH and temperature.
Enzyme catalysis. Regulation of enzymatic activity.

Biochemistry of the Oral Cavity:

With particular reference to macromolecules present in saliva and compounds that make up teeth.
Metabolic Flow Control:

Equilibrium reactions. Non-equilibrium reactions. Flux-generating reactions. Concept of metabolic
flux and regulatory mechanisms.

Bioenergetics:

Phosphoryl group transfer reactions. The role of ATP. Substrate-level phosphorylation.
Mitochondrial oxidative phosphorylation.

Bioenergetics and Oxidative Metabolism:

Biological redox reactions. Electron transport: thermodynamics and sequence of the electron
transport chain. Bioenergetics and kinetics of transmembrane transport.

Carbohydrate Metabolism:

Biochemical aspects of carbohydrate digestion.

Hexose catabolism: glucose, fructose, galactose.

Glycolysis and its short- and long-term regulation.

Moonlighting proteins.

Anaerobic fate of pyruvate: Cori cycle and glucose-alanine cycle.

Aerobic fate of pyruvate: mitochondrial shuttles, pyruvate dehydrogenase, tricarboxylic acid cycle
and its regulation.

Pentose phosphate pathway and its regulation.

Production and role of NADPH.

Interrelations between glycolysis and the pentose phosphate pathway.

Gluconeogenesis and its regulation.

Gluconeogenic precursors.

Glycogen synthesis, glycogenolysis, and their regulation.

Hormonal control of carbohydrate metabolism.

Glucose metabolism in tumor cells.

Lipid Metabolism:

Biochemical aspects of lipid digestion.

Mobilization of stored triacylglycerols.

Activation and transport of fatty acids into mitochondria.

Mitochondrial and peroxisomal beta-oxidation of fatty acids and its regulation.

Oxidation of saturated, unsaturated, even- and odd-chain fatty acids.

Metabolism of ketone bodies: ketogenesis, ketolysis.

Fatty acid biosynthesis and its regulation.

Desaturation of fatty acids.

Biosynthesis of triacylglycerols.

Biosynthesis of glycerophospholipids.

Biosynthesis of cholesterol and its short- and long-term regulation.



Metabolism of different classes of lipoproteins.

Hormonal control of lipid metabolism.

Amino Acid Metabolism and the Urea Cycle:

Biochemical aspects of protein digestion.

Proteolysis and metabolic fate of amino acids.

Transamination. Deamination. Ammoniagenesis and ammonia metabolism: glutamate
dehydrogenase, glutamine synthetase, glutaminase.

Urea cycle and its short- and long-term regulation.

Catabolism of the carbon skeleton of amino acids: glucogenic, ketogenic, and mixed amino acids.
Catabolism of glycine.

Catabolism of aromatic and branched-chain amino acids.

Inborn errors of amino acid metabolism: phenylketonuria.
Essential, semi-essential, and non-essential amino acids.
Endogenous synthesis of amino acids.

Nucleotide Metabolism:

Biosynthesis of purine nucleotides and its regulation.

Catabolism of purine nucleotides: uric acid formation and gout.
Biosynthesis of pyrimidine nucleotides and its regulation.
Catabolism of pyrimidine nucleotides.

Salvage pathways for purines and pyrimidines.

Overview of inborn errors of purine and pyrimidine metabolism.
Deoxyribonucleotide synthesis and its regulation.

Biochemistry of Hormones:

Peptide, amine, and steroid hormones.

Major peptide hormones: synthesis, structure, and effects.

Steroid hormones: synthesis, structure, and effects.

Hypothalamic, pituitary, thyroid, pancreatic, and adrenal hormones.
Molecular mechanisms of signal transduction.

Hormonal regulation of metabolism.



