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Aims

The main objective of the course is to provide a general overview of the role of bio-organic chemistry, in the
creation of effective molecular tools in the study and monitoring of biochemical, physio-pathological and productive
processes. This knowledge is fundamental in the chemical-diagnostic and chemical-biotechnological fields and is
complementary to the vast sector of pharmaceutical, nutraceutical and food chemistry.

Knowledge and understanding skills.

At the end of the course the student will know the general strategies of synthesis and characterization of bio-
conjugates, with reference to:

¢ the synthetic strategies and the use of protective groups;
¢ the methods of analysis and purification (where necessary) of these classes of molecules;
¢ the application and research contexts in which to synthesize and use these compounds as molecular tools.

Ability to apply knowledge and understanding.

At the end of the course the student will be able to read and understand a scientific article in which bio-conjugates,
oligosaccharides, oligonucleotides and derivatives, peptides and derivatives are designed, synthesized and used.

Making judgements.

The student must be able to elaborate what has been learned and be able to recognize the technical and
experimental problems in which the learned chemical methodologies can be applied in an innovative way.

Communication skills.

At the end of the course, the student will be able to express himself appropriately in the description of the issues
addressed with language properties and exposure security. He will also be able to describe in a technical report in



a clear and concise way and orally explain the objectives, the procedure and the results of the elaboration of a
scientific article.

Learning skills.

At the end of the course, the student will be able to consult the literature on the topics covered and will be able to
analyze, apply, integrate and connect the knowledge acquired with what he has learned in courses related to the
application of bio-organic chemistry to the synthesis and analysis of compounds of interest to the diagnostic,
pharmaceutical and nutraceutical industries.

Contents

The course will illustrate the main synthesis and analysis techniques of bioconjugates, including oligonucleotides
and derivatives, peptides and derivatives, oligosaccharides and derivatives, as well as their most significant
applications as molecular tools in different application areas aimed at the study and qualitative and quantitative
characterization of (bio) chemical, physio-pathological and production processes (e.g. pharmaceutical,
nutraceutical, food industry):

. assay and quantification;

. detection, tracking, and imaging in vitro and in vivo;
. purification, capture and scavenging;

. catalysis and chemical modification;

. therapeutics and in vivo diagnostics;

. vaccines and immune modulation.
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Some examples of applications will be treated with a flipped learning approach through the critical presentation of
research articles by students.

Detailed program
The course will describe the main methods for:
¢ the chemical functionalization of peptides and proteins;
¢ the chemical functionalization of sugars, oligosaccharides and glycoconjugates;

¢ the chemical functionalization of nucleic acids and oligosaccharides,

describing the most important bioconjugation reactions and the principles of "chemoselective ligation" and the use
of bioorthogonal strategies and reagents.

Emphasis will be given to the applications of the molecular tools in the diagnostic field, for the preparation of
vaccines and for the bioconjugation of antibodies.

Prerequisites

Knowledge of basic organic chemistry.



Teaching form
Classes will be delivered in frontal mode (20 two-hour lectures, in person, Delivered Didactics) and in flipped
learning (8 two-hour lectures, in person, seminars), the latter with presentation and discussion of scientific papers

by students.

Bioconjugate applications will be discussed during the lectures held by the teacher and during the students
seminars when they will briefly and critically present some research articles related to the different topics.

Textbook and teaching resource

Slides. Available on the e-learning platform of teaching.
Handouts. Available on the e-learning platform of teaching.

Recommended books:
¢ Bioconjugate Techniques, Book . 3rd Edition .

2013, https://www.sciencedirect.com/book/9780123822390/bioconjugate-techniques
¢ David Van Vranken and Gregory A. Weiss. Introduction to bioorganic chemistry and chemical biology

Semester

Second semester

Assessment method

The exam consists of oral questions on the topics covered.

Office hours

On demand by mail to the lecture
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