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	tb_nome: DANIELA
	tb_cognome: BILLI
	tb_denominazione_ita: BIOLOGIA SINTETICA E BIOIMAGING
	tb_denominazione_eng: SYNTHETIC BIOLOGY AND BIOIMAGING
	tb_anno_accademico: 2023/2024
	tb_cds: BIOINFORMATICA
	tb_codice: 8066840
	tb_canale: unico
	tb_CFU: 6
	tb_obiettivi_ita: OBIETTIVI FORMATIVI:
Il corso si propone di fornire l'acquisizione dei principi terorici e applicativi della biologia sintetica e delle tecniche di bioimaging applicate ai circuiti sintetici. Al termine el corso li studenti saranno in grado di 
- riconoscere i diversi tipi di circuiti sintetici e tecniche di bioimaging per la loro validazione;
-ideare e realizzare progetti di biologia sintetica in vari ambiti applicati (biorimedio, biosensori, produzione di composti di interesse)
 - comprendere gli approcci metodologici per la produzioen di cellule sintetiche e genomi minimi. 

CONOSCENZA E CAPACITÀ DI COMPRENSIONE: 
Acquisizione della capacità di apprendimento necessarie per la costruzione di circuiti sintetici e tecniche per la loro validazione e poter così continuare a studiare in modo autonomo ed elaborare e/o applicare idee originali in un contesto di ricerca.

CAPACITÀ DI APPLICARE CONOSCENZA E COMPRENSIONE:
Capacità di applicare le conoscenze acquisite nello studio e nella realizzazione di progetti di biologia sintetici e di inseritle in contesti più ampi (o interdisciplinari) connessi al
settore di studio.

AUTONOMIA DI GIUDIZIO: 
Capacità di integrare le conoscenze acquisite durante il corso di biolologia sintetica includendo riflessioni etiche. Capacità di applicare correttamente i tools della biologia sintetica a diversi ambiti della riecrca applicata e delle nuove scoperte scientifiche.

ABILITÀ COMUNICATIVE:
Capacità di presentare in modo chiaro e appropriato per terminologia e contenuti, di progetti di biologia sintetica, nonché delle conoscenze a essi sottese, a interlocutori specialisti e non specialisti.

CAPACITÀ DI APPRENDIMENTO:
Capacità di apprendimento che consenta la comprensione di pubblicazioni scientifiche oppure di divulgazione inerenti con la le tematiche della biologia sintetica. 

	tb_obiettivi_eng: LEARNING OUTCOMES:

The course aims to provide the acquisition of the theoretical and applicative principles of synthetic biology and bioimaging techniques applied to sinthetic circuits. At the end of the course the students will be able to 
- recognize different types of synthetic circuits and bioimaging techniques for their validation; 
- design and implement synthetic biology projects in various applied fields (bioremediation, biosensors, production of compounds of interest)  
- understand the methodological approaches for the production of synthetic cells and minimal genomes.


KNOWLEDGE AND UNDERSTANDING: 

Acquisition of the learning skills necessary for the realization of synthetic circuits and of the bio-imaging techniques for their validation and hence being able to continue to study independently and develop and / or apply original ideas in a research context



APPLYING KNOWLEDGE AND UNDERSTANDING:

Ability to apply the knowledge acquired during the study and implementation of synthetic biology projects in broader (or interdisciplinary) contexts connected to the field of study.



MAKING JUDGEMENTS: 

Ability to integrate the knowledge acquired during the course of synthetic biology including ethical reflections. Ability to apply the  synthetic biology tools to different areas of applied research and new scientific discoveries.



COMMUNICATION SKILLS:

Ability to present synthetic biology projects in a clear and appropriate manner for terminology and content, along with the underlying knowledge, to both specialist and non-specialist interlocutors.



LEARNING SKILLS:

Learning skills that allow the understanding of scientific publications or dissemination related to the issues of synthetic biology.


	tb_prerequisiti_ita: Conoscenza delle nozioni fondamentali di biologia cellulae e molecolare e delle tecniche impiegate in biotecnologia. 
	tb_prerequisiti_eng: 
Knowledge of the fundamental concepts of cell and molecular biology and of the techniques used in biotechnology.
	tb_programma_ita: Introduzione alla biologia sintetica. Logic gate e circuti (switches, oscillators, repressilator, communication, edge detector). Tecnologie abilitanti (BioBricks, Golden gate assembly, Gibson assembly). iGEM- International Genetically Engineered Machine (progetti, E. chromi; Eau d’coli). Genomi minimi naturali e sintetici. Tappe fondamentali nella costruzione di syn1.0, syn2.0 e syn3.0. Tecniche di bio-imaging in microscopia confocale laser. Applicazioni delle tecniche FRET, FLIP e FRAP nello studio delle interazioni tra proteine e delle dinamiche sub-cellulari. Tecniche di Time Lapse e monitoraggio di circuiti sintetici. 
	tb_programma_eng: 
Introduction to synthetic biology. Logic gates and circuits (switches, oscillators, repressors, communication, edge detectors). Enabling technologies (BioBricks, Golden gate assembly, Gibson assembly). iGEM ​​- International Genetically Engineered Machine (projects, E. chromi; Eau d’coli). Natural and synthetic minimal genomes. Fundamental steps in the construction of syn1.0, syn2.0 and syn3.0. Bio-imaging techniques in laser confocal microscopy. Applications of FRET, FLIP and FRAP techniques in the study of interactions between proteins and sub-cellular dynamics. Time Lapse techniques and synthetic circuit monitoring.
	cb_mod_presenza: Yes
	cb_mod_distanza: Off
	tb_mod_svolgimento_ita: Lezioni frontali tratte dai libri di testo, dalle review e dagli ultimi articoli pubblicati. Uso di filmati sulle tecniche di bioimaging applicate alle visualizzazione dei curcuiti sintetici.
	tb_mod_svolgimento_eng: Lectures taken from textbooks, reviews and latest published articles. Use of videos on bioimaging techniques applied to the visualization of synthetic curcutates.
	rb_freq_obbligatoria: Off
	cb_freq_facoltativa: 
	tb_mod_frequenza_ita: facoltativa
	tb_mod_frequenza_eng: optional
	cb_prova scritta: Off
	cb_prova_orale: Yes
	cb_val_itinere: Off
	cb_val_progetto: Off
	cb_val_tirocinio: Off
	cb_prova_pratica: Off
	cb_prova_lab: Off
	tb_mod_verifica_ita: Viene effettuato un esame orale che vede approfonditi su 3 argomenti principali trattati nel corso: circuti, cellule sintetiche, genomi minimi ed una tecnica di bioimaging.
Votazione:
18-21, lo studente ha acquisito i concetti di base della disciplina, modo di esprimersi e linguaggio complessivamente corretti e appropriati. 22-25, lo studente ha acquisito in maniera approfondita i concetti di base della disciplina, ed effettua i collegamenti fra le varie materie. Presenta linearità nella strutturazione del discorso. Il linguaggio è appropriato e corretto. 26-29, lo studente possiede un bagaglio di conoscenze completo e ben strutturato. È in grado di applicare e rielaborare  in maniera autonoma, senza alcun errore, le conoscenze acquisite. Evidenzia ricchezza di riferimenti e capacità  logico-analitiche con un linguaggio fluido, appropriato e vario. 30 e 30 e lode, lo studente possiede un bagaglio di conoscenze completo e approfondito.  
Si esprime con brillante proprietà di linguaggio.

a casi e problemi complessi ed estenderle a situazioni nuove. I riferimenti culturali sono ricchi e aggiornati. 
Si esprime con brillante proprietà di linguaggio.
Non idoneo: importanti carenze e/o inaccuratezze nella conoscenza e comprensione degli argomenti; limitate capacità di analisi e sintesi, frequenti generalizzazioni e limitate capacità critiche e di giudizio , gli argomenti sono esposti  in modo non coerente e con linguaggio inappropriato

	tb_mod_verifica_eng: An oral examination is carried out which includes 3 main topics covered in the course trattati nel corso: circuits, sinthetic cella, minimal genomes and one bio-imaging technique.
Evaluation
18-21, the student has acquired the basic concepts of the discipline, way of expression and language that is generally correct and appropriate. 
22-25, the student has acquired in depth the basic concepts of the discipline and makes the connections between the various subjects. He/she presents linearity in the structuring of speech. The language is appropriate and correct. 
26-29, the student has a complete and well-structured set of knowledge. He/she is able to autonomously apply and re-elaborate the acquired knowledge without any errors. Highlights a wealth of references and logical-analytical skills with a fluid, appropriate and varied language. 
30 and 30 cum laude, the student has a complete and in-depth knowledge base. He/she expresses him/herself with brilliant language properties.
the student has acquired in depth the basic concepts of the discipline, and makes the connections between the various subjects. Presents linearity in the structuring of speech. The language is appropriate and correct. 26-29, the student has a complete and well-structured set of knowledge. He is able to autonomously apply and re-elaborate the acquired knowledge without any errors. Highlights a wealth of references and logical-analytical skills with a fluid, appropriate and varied language. 30 and 30 cum laude, the student has a complete and in-depth knowledge base.
It expresses itself with brilliant language properties.An oral examination is carried out which includes at least 3 topics covered in the courseAn oral examination is carried out which includes at least 3 topics covered in the course
	tb_testi_ita: Synthetic Biology - A Primer, Freemont Paul S & Kitney Richard I. Imperial College Press; Review e  Articoli
	tb_testi_eng: Synthetic Biology - A Primer, Freemont Paul S & Kitney Richard I. Imperial College Press; Reviews, and Articles.
	tb_biblio_ita: 1.A synthetic oscillatory network of transcriptional regulators
2.Synthtic biology application come with age
3.Construction of a genetic toggle switch in Escherichia coli
4.A synthetic oscillatory network of transcriptional regulators
5.Engineering stability in gene networks by autoregulation
6.Gene Regulation at the Single-Cell Level
7.Genetic tools x cyanobacteria
8.Transplantability of a circadian clock to a noncircadian organism
9. GFP
10. Calcium Imaging Perspectives in Plants
11.GFP-based FRET microscopy.pdf
12. Synthetic circuits-advancing biological frontiers by building synthetic systems  
13. A Synthetic Genetic Edge Detection Program 
14. A brief story of syntheic biology copia
15.Essential genes of a minimal bacterium copia
16_Generating a synthetic genome by whole genome assembly
17_Complete Chemical Synthesis, Assembly, and Cloning of a Mycoplasma genitalium Genome 
18_Enzymatic assembly of DNA molecules up to several hundred kilobases 
19_Genome Transplantation in Bacteria- Changing One Species to Another  
20_Creating Bacterial Strains from Genomes That Have Been Cloned and Engineered in Yeast 
21_Creation of a Bacterial Cell Controlled by a Chemically Synthesized Genome 
22_Design and synthesis of a minimal bacterial genome



	tb_biblio_eng: 1.A synthetic oscillatory network of transcriptional regulators
2.Synthtic biology application come with age
3.Construction of a genetic toggle switch in Escherichia coli
4.A synthetic oscillatory network of transcriptional regulators
5.Engineering stability in gene networks by autoregulation
6.Gene Regulation at the Single-Cell Level
7.Genetic tools x cyanobacteria
8.Transplantability of a circadian clock to a noncircadian organism
9. GFP
10. Calcium Imaging Perspectives in Plants
11.GFP-based FRET microscopy.pdf
12. Synthetic circuits-advancing biological frontiers by building synthetic systems  
13. A Synthetic Genetic Edge Detection Program 
14. A brief story of syntheic biology copia
15.Essential genes of a minimal bacterium copia
16_Generating a synthetic genome by whole genome assembly
17_Complete Chemical Synthesis, Assembly, and Cloning of a Mycoplasma genitalium Genome 
18_Enzymatic assembly of DNA molecules up to several hundred kilobases 
19_Genome Transplantation in Bacteria- Changing One Species to Another  
20_Creating Bacterial Strains from Genomes That Have Been Cloned and Engineered in Yeast 
21_Creation of a Bacterial Cell Controlled by a Chemically Synthesized Genome 
22_Design and synthesis of a minimal bacterial genome

	tb_altre_info_ita: Preparation and presentation of a synthetic biology project during the course. Written exam during the course on bioimaging techniques applied to synthetic biology.

	tb_altre_info_eng: Preparation and presentation of a synthetic biology project during the course. Written exam during the course on bioimaging techniques applied to synthetic biology.



