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Aims and content of the training course:
By focusing on innovative and breakthrough biomedical technologies for real-time diagnosis, prognosis and precision medicine, this Master's programme addresses major training challenges associated with the rapid and transformative development of health engineering and life sciences.
Through a highly interdisciplinary curriculum centred on the observation, manipulation and quantitative analysis of living systems, this programme aims to train students at the interface of biology, physics, engineering and data science.
More specifically, the programme aims to:
· Provide students with a strong and integrated foundation of theoretical and practical knowledge in life sciences, biophotonics, systems biology and microsystems, enabling them to understand and analyse complex biological systems across multiple scales.
· Develop advanced experimental and analytical skills through hands-on training in cutting-edge technologies, including cell culture, advanced imaging, microfluidics, biofabrication and data-driven modelling.
· Train students in quantitative and computational approaches applied to biology, including modelling, image analysis, biostatistics and machine learning, in order to address the increasing complexity of biomedical data.
· Promote the design and implementation of innovative experimental strategies, fostering critical thinking, scientific rigour and autonomy in research-oriented environments.
· Provide direct access to high-level technological platforms during academic training (cell culture facilities at the IUT of Lille, advanced microscopy at PhLAM, etc.) and to certified platforms of the University of Lille (BICel, Micro and Nano Fabrication Center, etc.), as well as through internships carried out in multidisciplinary research centres and within the socio-economic sector (pharmaceutical and biomedical industries, start-ups, medical technology and biotechnology companies).
The programme is:
· Organised around interdisciplinary and project-based learning approaches, combining individual work and collaborative projects involving students from diverse scientific backgrounds (biology, physics, chemistry, mathematics, computer science and engineering). This approach promotes the integration of knowledge and the development of transversal skills.
· Delivered by highly qualified researchers, clinicians and experts from universities, research institutes, hospitals and industry, ensuring strong links between academic training, clinical applications and technological innovation.
· Designed to progressively lead students towards autonomy, through immersion in research environments, advanced laboratory projects and internships, preparing them for careers in research, innovation and high-level technological development.








Prerequisites and Target Audience :
This Master’s programme is designed for students with a strong background in life sciences or related disciplines, who wish to develop advanced skills at the interface of biology, engineering and data science.
Applicants are expected to hold a Bachelor’s degree (or equivalent) in fields such as biology, biochemistry, biotechnology, biophysics, physics, chemistry, biomedical engineering or related areas. Due to the interdisciplinary nature of the programme, candidates with complementary backgrounds in mathematics, computer science or engineering are also encouraged to apply, provided they demonstrate a solid interest in biological systems.
Students should possess fundamental knowledge in cell biology, molecular biology and basic quantitative sciences (mathematics, physics or statistics). Initial experience in laboratory work and/or data analysis is highly recommended.
Given the multidisciplinary structure of the programme, candidates are expected to show:
· A strong motivation for interdisciplinary approaches combining experimental biology, physical sciences and computational methods
· An interest in advanced biomedical technologies, such as imaging, microfluidics, biosensing and data-driven modelling
· The ability to engage in both theoretical and practical learning environments
· Autonomy, scientific curiosity and critical thinking
The programme is intended for students aiming to pursue careers in academic research, biomedical engineering, biotechnology or innovation-driven sectors. It is particularly suited for those wishing to continue towards a PhD or to work in research and development environments at the interface of life sciences and technology.
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Teaching, Supervision and Learning Resources
The programme is based on an active and progressive pedagogical approach, combining theoretical instruction, practical training, interdisciplinary projects and immersion in research-oriented environments. It aims to foster the acquisition of scientific, technical and transversal skills through an integrated and professionally oriented framework.
Teaching Methods
The curriculum relies on a variety of complementary teaching formats:
· Lectures providing fundamental concepts in biology, physics, engineering and data science
· Tutorials designed to develop analytical thinking and methodological skills
· Practical sessions enabling the implementation of experimental and analytical techniques (e.g. cell culture, imaging, data analysis, modelling)
· Interdisciplinary and project-based learning activities centred on research or innovation challenges
· Case studies and scientific article analysis to strengthen critical thinking
· Contributions from academic and industrial professionals
A strong emphasis is placed on student autonomy, particularly through project work, independent study periods and immersion experiences in laboratory or industrial settings.
Supervision and Academic Support
The programme is delivered by a multidisciplinary teaching team composed of:
· Academic staff from various disciplines (biology, physics, chemistry, computer science and engineering)
· Researchers affiliated with recognised research units
· Clinicians involved in biomedical research
· Professionals from industry (biotechnology, medical devices, innovation sectors)
Students benefit from close academic supervision throughout the programme, including:
· Individualised pedagogical support
· Guidance during projects and internships
· Regular interactions with research teams and industrial partners
Project work, internships and assessment activities are supported by dedicated supervision, allowing students to progressively develop autonomy, scientific rigour and the ability to work in interdisciplinary environments.

FORMATION OUVERTE EN FORMATION INITIALE :
	
	VOLUMES HORAIRES
	ECTS

	SEMESTRE 1
	206
	30

	BCC – ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS
	98
	12

	UE – CELLS BIOLOGY (BASIC)
	28
	3

	EC – CELL BIOLOGY ORGANISATION 10H CM/TD
	
	

	EC – FROM GENES TO PROTEINS 10H CM/TD
	
	

	EC – BIOMOLECULES 2H CM/TD
	
	

	EC – CELL SIGNALLING PART 1 6H CM/TD
	
	

	UE – LIFE IMAGING (BASIC)
	20
	3

	EC – VIDEO MICROSCOPY 4H CM/TD
	
	

	EC – FLUORESCENCE 4H CM/TD
	
	

	EC – BIOPHOTONICS METROLOGY – ACQUISITION 6H TP
	
	

	EC – BIOPHOTONICS METROLOGY – ANALYSIS 3H TD
	
	

	EC – IMAGE ANALYSIS :  IMAGE J 3H TD
	
	

	UE – SYSTEMS BIOLOGY (BASIC)
	26
	3

	EC – MATHEMATICAL MODELLING IN SYSTEMS BIOLOGY  18H TD    
	
	

	EC – CELL BIOLOGY BY THE NUMBER  8H CM/TD
	
	

	UE – MICROSYSTEMS (BASIC)
	24
	3

	EC – FUNDAMENTALS OF MICROFLUIDICS 4H CM/TD
	
	

	EC – CHARACTERIZATION OF MICROFLUIDIC DEVICES 12H TP    
	
	

	EC – NUMERICAL MODELING OF LAMINAR FLOW 6H TP  
	
	

	EC – FUNDAMENTALS OF MICROMACHINING 2H CM/TD     
	
	

	BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS
	66
	12

	UE – CELLS BIOLOGY (BASIC)
	20
	3

	EC – HOW TO CULTURE CELLS 2H CM/TD
	
	

	EC – HOW TO MODULATE GENE EXPRESSION 2H CM/TD
	
	

	EC – PRACTICALS CELL CULTURE 1 16H TP
	
	

	UE – LIFE IMAGING (BASIC)
	4
	3

	EC – IMAGES ACQUISITION 3H TP
	
	

	EC – IMAGES ANALYSIS 1H TD
	
	

	UE – SYSTEMS BIOLOGY (BASIC)
	18
	3

	EC – MATHEMATICAL TOOLS FOR MODEL ANALYSIS APPLIED TO CELL SIGNALING PATHWAYS 18H TD
	
	

	UE – MICROSYSTEMS (BASIC)
	24
	3

	EC – CHARACTERIZATION OF MICROFLUIDIC DEVICES 12H TP
	
	

	EC – FUNDAMENTALS OF MICROMACHINING 12H TP
	
	

	BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES
	42
	6

	UE – SCIENTIFIC ENGLISH AND COMMUNICATION (LVE)
	42
	6

	EC – HOW TO STRUCTURE AN ARTICLE PRESENTATION  2H TD    
	
	

	EC – ARTICLE PRESENTATIONS 8H TD    
	
	

	EC – SCIENTIFIC DATABASES, CITATION, PLAGIARISM  8H TD        
	
	

	EC – STRUCTURE OF SCIENTIFIC ARTICLES, PEER-REVIEW, ETC.  8H TD      
	
	

	EC – ANGLAIS 16 TD
	
	

	SEMESTRE 2
	182
	30

	BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS
	69
	12

	UE – CELLS BIOLOGY (ADVANCED)
	24
	3

	EC – CELL SIGNALLING PART 2 6H CM/TD
	
	

	EC – METABOLISM PART 1 8H CM/TD
	
	

	EC – METABOLISM PART 2 4H CM/TD      
	
	

	EC – STEM CELLS 2H CM/TD      
	
	

	EC – INTERCELULAR COMMUNICATIONS 4H CM/TD     
	
	

	UE – LIFE IMAGING (ADVANCED)
	14
	3

	EC – CONFOCAL MICROSCOPY 2H CM/TD
	
	

	EC – CONFOCAL METROLOGY – ACQUISITION 6H TP
	
	

	EC – CONFOCAL METROLOGY – ANALYSIS 3H TD     
	
	

	EC – AUTOMATION: IMAGE J 3H TD
	
	

	UE – SYSTEMS BIOLOGY (ADVANCED) 
	12
	3

	EC – MODELING GENE REGULATION NETWORKS VIA DETERMINISTIC OR STOCHASTIC METHODS 12H TD
	
	

	UE – MICROSYSTEMS (ADVANCED)
	19
	3

	EC – SURFACE CHARACTERIZATION METHODS AND TOOLS 5H CM/TD - 4H TP
	
	

	EC – BIOSENSORS: PHYSICAL TRANSDUCTION, REALIZATION, INTEGRATION 2H CM/TD - 4H CM/TD - 4H TP    
	
	

	BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS
	89
	12

	UE – CELLS BIOLOGY (ADVANCED)
	19
	3

	EC – HOW TO CULTURE CELLS 2ND LEVEL 2H CM/TD      
	
	

	EC – PRACTICALS CELL CULTURE IN MICROFLUIDIC DEVICES 11H TP    
	
	

	EC – PRESENTATION OF EXPERIMENTAL DESIGN 4H TD     
	
	

	EC – INTERCELULAR COMMUNICATIONS 2H CM/TD    
	
	

	UE – LIFE IMAGING (ADVANCED)
	32
	3

	EC – CONFOCAL MICROSCOPY 4H TD
	
	

	EC – CYTOMETRY 3H CM/TD – 9H TP     
	
	

	EC – CONFOCAL METROLOGY – ACQUISITION 8H TP          
	
	

	EC – MALDI IMAGING 8H CM/TD     
	
	

	UE – SYSTEMS BIOLOGY (ADVANCED)
	34
	3

	EC – BUILDING A DATA-DRIVEN MODEL WITH PYTHON 16H TD     
	
	

	EC – BIOSTATISTICS WITH R 18H TD         
	
	

	UE – MICROSYSTEMS (ADVANCED)
	4
	3

	EC – STEM CELLS ON CHIP 2H CM/TD   
	
	

	EC – BIOSENSORS ON CHIP 2H CM/TD   
	
	

	BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES
	24
	6

	UE – BASICS OF ENTREPRENEURSHIP – TECHNOLOGY TRANSFER AND VALORISATION
	24
	3

	EC – BASICS OF ENTREPRENEURSHIP 8H TD  
	
	

	EC – TECHNOLOGY TRANSFER AND VALORISATION 16H TD       
	
	

	UE – LABORATORY INNOVATION PROJECT
	0
	3

	EC – LABORATORY INNOVATION PROJECT    
	
	












BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

· Developing an understanding of biological processes at the molecular and cellular levels
· Using modelling and data analysis tools to interpret biological mechanisms
· Handling experimental techniques in imaging and microfluidics
· Deepening knowledge of cell signalling and metabolism mechanisms
· Using advanced techniques for the acquisition and analysis of biological images
· Applying numerical models to represent and analyse complex biological processes


MASTER 1– INTENDED LEARNING OUTCOMES

Level of Development : 
· Strengthen their knowledge in cell biology, including observation, experimental manipulation and modelling approaches
· Develop the ability to implement and optimise techniques for data acquisition, experimental handling and data analysis
· Build a critical and integrative understanding of biological phenomena
· Optimise the acquisition and quantitative analysis of advanced imaging data
· Analyse biological data using computational and data-driven approaches
· Integrate sensing technologies for the analysis of biological responses
Level of Autonomy
· Master fundamental tools and techniques used in biological analysis
· Design and conduct experiments with increasing autonomy
· Process, analyse and interpret experimental results
· Communicate scientific observations in a structured and rigorous manner
· Design experimental strategies with partial autonomy
· Integrate and correlate data obtained from different biological approaches
· Present and justify scientific results through structured and argumented communication

SEMESTRE S1   	
·  Cells Biology (Basic) – 3 ECTS      
· Cell biology organisation      
· From genes to proteins      
· Biomolecules      
· Cell signalling Part 1     
·  Life Imaging (Basic) – 3 ECTS      
· Video microscopy      
· Fluorescence      
· Biophotonics metrology - Acquisition      
· Biophotonics metrology - Analysis      
· Image analysis:  Image J     
·  Systems Biology (Basic) – 3 ECTS      
· Mathematical Modelling in Systems Biology      
· Cell biology by the number     
·  Microsystems (Basic) – 3 ECTS      
· Fundamentals of microfluidics      
· Characterization of microfluidic devices      
· Numerical modeling of laminar flow      
· Fundamentals of Micromachining    
SEMESTRE S2   	
· [bookmark: _Hlk224734219]Cells Biology (Advanced) – 3 ECTS      
· Cell Signalling Part 2      
· Metabolism Part 1      
· Metabolism Part 2      
· Stem cells      
· Intercelular communications     
·  Life Imaging (Advanced) – 3 ECTS      
· Confocal microscopy      
· Confocal Metrology - Acquisition      
· Confocal metrology - Analysis      
· Automation : Image J     
·  Systems Biology (Advanced) – 3 ECTS      
· Modeling Gene Regulation Networks via Deterministic or Stochastic Methods     
·  Microsystems (Advanced) – 3 ECTS      
· Surface Characterization Methods and Tools       
· Biosensors: physical transduction, realization, integration    


[bookmark: _Hlk224914161]Règle de calcul BCC :
Semestre 1 :
Note = The BCC grade is calculated as the weighted average of the grades obtained in each of the constituent teaching units (UE), according to their respective ECTS credits.


Semestre 2 :
Note = The BCC grade is calculated as the weighted average of the grades obtained in each of the constituent teaching units (UE), according to their respective ECTS credits.


Compensation entre les semestres :
Note =







BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS


· Mastering the fundamentals of cell culture
· Using technological tools for image acquisition and analysis
· Applying fundamental concepts to model biological systems
· Designing microfluidic devices for the manipulation of living systems
· Applying statistical methods to analyse complex biological systems
· Developing advanced skills in cell culture within controlled microenvironments

MASTER 1– INTENDED LEARNING OUTCOMES

Level of Development
· Gain practical experience with cell biology and imaging tools
· Analyse experimental results using quantitative approaches
· Develop initial autonomy in the use of microfluidic technologies
· Apply advanced imaging and image analysis methods
· Compare and evaluate biological models, including 2D and 3D systems
· Use biological databases to support modelling and data analysis
Level of Autonomy
· Perform experiments by following defined protocols
· Interpret experimental results under supervision
· Present technical analyses in a collaborative setting
· Design experiments with partial autonomy
· Analyse biological data independently
· Write and structure a scientific report

SEMESTRE S1   	
· Cells Biology (Basic) – 3 ECTS      
· How to culture cells      
· How to modulate gene expression      
· Practicals Cell culture 1     
·  Life Imaging (Basic) – 3 ECTS      
· Images acquisition      
· Images analysis     
·  Systems Biology (Basic) – 3 ECTS      
· Mathematical Tools for Model Analysis Applied to Cell Signaling Pathways     
·  Microsystems (Basic) – 3 ECTS      
· Characterization of microfluidic devices      
· fundamentals of Micromachining    

SEMESTRE S2   	
· Cells Biology (Advanced) – 3 ECTS      
· How to Culture cells 2nd level      
· Practicals Cell culture in microfluidic devices      
· Presentation of experimental design      
· Intercelular communications     
·  Life Imaging (Advanced) – 3 ECTS      
· Confocal microscopy      
· Cytometry        
· Confocal Metrology - Acquisition      
· MALDI imaging     
·  Systems Biology (Advanced) – 3 ECTS      
· Building a Data-Driven Model with Python      
· Biostatistics with R     
·  Microsystems (Advanced) – 3 ECTS      
· Stem cells on chip      
· Biosensors on chip    


Règle de calcul BCC :
Semestre 1 :
Note = The BCC grade is calculated as the weighted average of the grades obtained in each of the constituent teaching units (UE), according to their respective ECTS credits.


Semestre 2 :
Note = The BCC grade is calculated as the weighted average of the grades obtained in each of the constituent teaching units (UE), according to their respective ECTS credits.


Compensation entre les semestres :
Note =



BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES

· Structuring a rigorous scientific approach to analyse biological mechanisms
· Developing skills in both written and oral scientific communication
· Using biological databases and bibliographic tools to support research activities
· Applying scientific methodologies to structure publications and presentations
· Gaining insight into entrepreneurship and technology transfer in life sciences
· Integrating the principles of innovation valorisation arising from scientific research

MASTER 1– INTENDED LEARNING OUTCOMES

Level of Development
· Structure oral presentations and scientific reports
· Analyse and use bibliographic sources in accordance with academic standards
· Write scientific abstracts and critical syntheses
· Structure a research and development project in biotechnology
· Develop an entrepreneurial approach for the valorisation of scientific discoveries
· Design experiments while taking into account ethical and regulatory constraints
· Develop applied research strategies
Level of Autonomy
· Deliver scientific presentations
· Synthesise information and produce academic documents under supervision
· Develop a critical perspective on scientific publications
· Propose a valorisation or innovation project
· Argue and defend a research and development approach
· Participate in a research project with autonomy
· Present and defend scientific results to experts and decision-makers
· Contribute to knowledge transfer and valorisation in the biomedical field

SEMESTRE S1   	
·  Scientific English and communication (LVE) – 6 ECTS          
· How to structure an article presentation      
· Article presentations      
· Scientific databases, citation, plagiarism      
· Structure of scientific articles, peer-review, etc. 
· Anglais    

SEMESTRE S2   	
· Basics of entrepreneurship - Technology Transfer and Valorisation – 3 ECTS      
· Basics of entrepreneurship      
· Technology Transfer and Valorisation     
·  Laboratory Innovation Project – 3 ECTS      
· Laboratory Innovation Project    
Règle de calcul BCC :
Semestre 1 :
Note = The BCC grade is calculated as the weighted average of the grades obtained in each of the constituent teaching units (UE), according to their respective ECTS credits.


Semestre 2 :
Note = The BCC grade is calculated as the weighted average of the grades obtained in each of the constituent teaching units (UE), according to their respective ECTS credits.

Compensation entre les semestres :
Note =








SEMESTRE 1







CELL BIOLOGY ORGANISATION
UE : CELLS BIOLOGY (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : S.HALLIEZ – sophie.halliez@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module aims to provide a structured and integrated understanding of cellular organisation, highlighting the fundamental principles that govern cellular life. It focuses on the spatial and functional organisation of the cell, emphasizing how compartmentalisation enables the coordination of complex biological processes.
The course explores the architecture and functions of major intracellular organelles, including the nucleus, mitochondria, endoplasmic reticulum, Golgi apparatus and lysosomes. Particular attention is given to the specific roles of these compartments in processes such as gene expression, energy metabolism, protein synthesis, trafficking and degradation. Students will examine how the functional specialisation of organelles contributes to cellular homeostasis and adaptability.
A central component of the module addresses the dynamic organisation of the cytoskeleton and cellular membranes. Students will explore how cytoskeletal elements contribute to cell shape, intracellular transport and mechanical properties, as well as how membrane organisation and trafficking pathways regulate the exchange of information and material within the cell and with its environment.
The module also highlights the integration of these cellular structures into coordinated functional networks. Particular emphasis is placed on processes such as intracellular transport, signal transduction, cell division and adaptive responses to environmental changes. Students will learn how these processes emerge from the interplay between cellular compartments and dynamic structural components.
Through the analysis of experimental observations and conceptual models, students develop the ability to link cellular structure to function and to understand the dynamic nature of living systems. The module promotes an integrated vision of the cell as a highly organised and adaptive system, providing essential foundations for further studies in cell biology, imaging, systems biology and bioengineering.




	Modalités d'évaluation 

	CCI – Rapport (20%) + Rapport (20%) + Rapport (20%) + Oral (40%)






FROM GENES TO PROTEINS
UE : CELLS BIOLOGY (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : J.CHAPUIS – julien.chapuis@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides a comprehensive and integrated overview of the flow of genetic information, from DNA to functional proteins. It aims to equip students with a solid understanding of the molecular mechanisms governing gene expression and its regulation, as well as the processes ensuring the fidelity and adaptability of cellular responses.
The course begins with the fundamental principles of transcription, focusing on the mechanisms by which genetic information encoded in DNA is transcribed into RNA. Particular attention is given to the regulation of gene expression, including transcriptional control, chromatin organisation and the role of regulatory elements in modulating gene activity.
The module then explores post-transcriptional processes, including RNA processing and maturation. Students will examine mechanisms such as splicing, alternative splicing and RNA modifications, as well as the role of non-coding RNAs in regulating gene expression and cellular functions.
A central component of the course focuses on translation and protein synthesis, addressing how messenger RNA is decoded into functional proteins. The mechanisms of protein folding, maturation and intracellular targeting are also discussed, highlighting their importance in determining protein function and stability.
The module further addresses cellular quality control systems that ensure the integrity of gene expression. This includes mechanisms for detecting and correcting errors in transcription and translation, as well as pathways involved in RNA surveillance and degradation. These processes are analysed in relation to their role in maintaining cellular homeostasis.
Students are also introduced to modern experimental approaches used to analyse gene expression, including quantitative and high-throughput techniques such as RT-qPCR and RNA sequencing. These methods are presented in the context of their applications in research and their ability to generate and interpret large-scale biological data.
Through the analysis of experimental data and conceptual frameworks, students develop the ability to link molecular mechanisms to cellular function and to critically evaluate approaches used to study gene expression. The module promotes an integrated understanding of the central dogma of molecular biology, connecting regulatory processes, technological approaches and functional outcomes.




	Modalités d'évaluation 

	CCI – Rapport (20%) + Rapport (20%) + Rapport (20%) + Oral (40%)







BIOMOLECULES
UE : CELLS BIOLOGY (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : B.POURCET – benoit.pourcet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an in-depth study of the major classes of biomolecules, including nucleic acids, proteins, lipids and carbohydrates. It aims to equip students with a solid understanding of their chemical structures, physicochemical properties and biological functions, forming the molecular basis of cellular organisation and activity.
The course begins with an overview of the structural principles that define each class of biomolecules, emphasising how their chemical composition and three-dimensional organisation determine their stability and functional properties. Particular attention is given to the relationship between molecular structure and biological function, including specificity, flexibility and reactivity.
The module further explores the interactions between biomolecules, focusing on the physical and chemical forces that govern molecular recognition, binding and assembly. Students will examine how these interactions lead to the formation of supramolecular complexes, which are essential for the organisation and regulation of cellular processes.
A central component of the course addresses the principles of bioenergetics, including the mechanisms by which cells store, transfer and utilise energy. The role of key biomolecules in metabolic pathways and energy conversion is analysed, highlighting how biochemical reactions are coordinated to sustain cellular activity.
The course also integrates examples from cell biology and biochemistry to illustrate the role of biomolecules in essential biological processes, such as information transfer, catalysis, membrane organisation and metabolic regulation. These examples provide a functional context for understanding how molecular systems operate within the cell.
Through the analysis of experimental data and conceptual frameworks, students develop the ability to link molecular properties to biological functions and to interpret biochemical processes in an integrated manner. The module promotes a foundational understanding of biomolecular organisation, preparing students for advanced studies in cell biology, systems biology and biotechnology.




	Modalités d'évaluation 

		CCI – Rapport (20%) + Rapport (20%) + Rapport (20%) + Oral (40%)













CELL SIGNALLING PART 1
UE : CELLS BIOLOGY (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.FRADIN  



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an introduction to the fundamental principles of cell signalling, focusing on how cells communicate, process information and respond to their environment. It aims to equip students with a comprehensive understanding of the mechanisms underlying intercellular and intracellular communication, which are essential for the coordination of cellular functions.
The course begins with an overview of the general concepts of signal transduction, including the nature of signalling molecules, modes of communication between cells, and the specificity and dynamics of cellular responses. Particular attention is given to the mechanisms by which cells detect external signals through membrane receptors and convert them into intracellular responses.
Students explore the main classes of receptors involved in signal perception, as well as the intracellular processes that mediate signal propagation. The module emphasises the role of second messengers, protein modifications and molecular switches in transmitting and amplifying signals within the cell. The integration and coordination of these signalling events are analysed in the context of cellular decision-making.
A central component of the course focuses on the organisation and regulation of signalling networks. Rather than considering isolated pathways, the module highlights how signalling processes are interconnected, dynamically regulated and subject to feedback mechanisms. This network-based perspective allows students to understand how cells integrate multiple signals and generate appropriate responses.
The course also introduces the principles of modelling signalling networks, providing students with tools to represent and analyse the behaviour of complex biological systems. This approach supports a deeper understanding of the dynamic and quantitative aspects of signal transduction.
The pedagogical approach combines lectures with the analysis of scientific articles and conceptual modelling exercises, enabling students to engage with experimental data and current research questions. Through this integrated approach, students develop the ability to interpret signalling mechanisms, to connect molecular events to cellular responses, and to critically analyse biological systems.




	Modalités d'évaluation 

	CCI – Rapport (20%) + Rapport (20%) + Rapport (20%) + Oral (40%)









VIDEO MICROSCOPY
UE : LIFE IMAGING (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : E.COURTADE – emmanuel.courtade@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces students to the fundamental principles of video microscopy applied to cell biology, with a focus on the dynamic observation of living systems. It aims to provide a solid understanding of how time-resolved imaging techniques can be used to study cellular processes in real time, offering insights into the temporal organisation of biological phenomena.
The course begins with an overview of the basic concepts of optical microscopy relevant to live-cell imaging, including image formation, contrast mechanisms and resolution. Particular attention is given to the specific challenges associated with video microscopy, such as maintaining cell viability, minimising phototoxicity and optimising temporal resolution.
Students are introduced to the acquisition of time-lapse image sequences, learning how to select and adjust key imaging parameters such as exposure time, frame rate, focus stability and contrast conditions. These elements are analysed in relation to their impact on image quality and the reliability of quantitative observations.
A central component of the module focuses on the analysis of dynamic cellular processes, including cell division, migration and intracellular transport. Students learn how to extract meaningful information from image sequences, including tracking, segmentation and quantitative measurement of cellular behaviours over time.
The module also emphasises the importance of experimental design in live imaging, including the choice of imaging conditions and the interpretation of dynamic data. Practical sessions allow students to apply theoretical concepts through hands-on experiments, reinforcing their ability to acquire and analyse time-resolved biological data.
Assessment is based on the production of observation reports and oral presentations, in which students present and interpret their imaging results within a scientific framework. Through this integrated approach, students develop the ability to use video microscopy as a tool for investigating dynamic cellular processes and to critically evaluate imaging data.




	Modalités d'évaluation 

	CCI – 1 Quizz (100%)













FLUORESCENCE
UE : LIFE IMAGING (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides a comprehensive introduction to the principles of fluorescence and its wide range of applications in biological research. It aims to equip students with a solid understanding of the physical basis of fluorescence, as well as its implementation in modern imaging techniques used to study cellular structures and dynamics.
The course begins with the fundamental concepts of fluorescence, including the properties of fluorophores, excitation and emission processes, and the factors influencing fluorescence intensity and stability. Particular attention is given to the selection and use of fluorescent probes in biological systems, including considerations related to specificity, sensitivity and compatibility with live-cell imaging.
Students are introduced to the configuration and operation of fluorescence microscopy systems, including the role of optical components, filters and detectors in image acquisition. The module emphasises the importance of optimising imaging parameters to ensure reliable signal detection while minimising artefacts.
A central component of the course focuses on advanced fluorescence-based techniques, such as Förster Resonance Energy Transfer (FRET), Fluorescence Recovery After Photobleaching (FRAP), and immunofluorescence approaches. These methods are presented in terms of their ability to investigate molecular interactions, protein dynamics and spatial organisation within cells.
The module also addresses key practical challenges associated with fluorescence imaging, including photobleaching and phototoxicity. Students learn how to optimise experimental conditions to preserve sample integrity and improve signal quality, as well as how to critically evaluate fluorescence data.
Through a combination of theoretical instruction and practical examples, students develop the ability to design fluorescence-based experiments, interpret imaging results and understand the limitations of the techniques used. The module provides essential foundations for advanced imaging approaches and quantitative analysis in biological systems.




	Modalités d'évaluation 

	CCI - 1 Quizz (100%)












BIOPHOTONICS METROLOGY - ACQUISITION
UE : LIFE IMAGING (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces the fundamental principles and methodologies of data acquisition in biophotonics, with a focus on optimising imaging conditions for the observation of biological systems. It aims to provide students with a rigorous understanding of how optical measurements are performed and how acquisition parameters influence data quality and interpretability.
The course begins with an overview of the physical principles underlying optical signal detection, including the nature of light–matter interactions and the generation of measurable signals in biological samples. Particular attention is given to the concept of signal-to-noise ratio and its critical role in determining the reliability and sensitivity of imaging data.
Students are introduced to the optimisation of acquisition parameters in optical microscopy, including illumination conditions, detector settings and acquisition timing. The impact of these parameters on image quality, resolution and quantitative accuracy is analysed in detail, with an emphasis on adapting acquisition strategies to specific biological questions and sample types, whether live or fixed.
A central component of the module focuses on calibration procedures and instrument characterisation. Students learn how to evaluate the performance and limitations of imaging systems, including optical alignment, stability and reproducibility, and how to implement appropriate calibration protocols to ensure data consistency.
The module also addresses the inherent limitations of optical systems, including resolution constraints, detection thresholds and sources of experimental variability. Students are trained to identify and control these factors in order to improve the robustness and reproducibility of their measurements.
Practical sessions conducted on technological platforms allow students to apply these concepts in real experimental settings. They gain hands-on experience in optimising acquisition workflows and in adapting instrument settings to different biological samples and imaging conditions.
Assessment is based on the production of a data acquisition report, in which students analyse and justify their experimental choices, evaluate data quality and demonstrate their understanding of metrological principles. Through this integrated approach, students develop the ability to perform reliable and optimised biophotonic measurements and to critically assess the quality of imaging data.




	Modalités d'évaluation 

	CCI – 1 Rapport (100%)





BIOPHOTONICS METROLOGY - ANALYSIS
UE : LIFE IMAGING (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module builds upon the principles introduced in biophotonics data acquisition and focuses on the processing, analysis and quantitative interpretation of imaging data. It aims to provide students with the tools and methodologies required to extract reliable and meaningful information from complex biological images.
The course begins with an overview of the main challenges associated with image analysis, including variability in signal quality, noise and artefacts introduced during acquisition. Students are introduced to fundamental image processing techniques, such as filtering, contrast enhancement and background correction, which are essential for preparing data for quantitative analysis.
A central component of the module focuses on image segmentation and object detection, enabling the identification and isolation of relevant biological structures within images. Students learn how to apply different segmentation strategies depending on the nature of the data and the biological question addressed.
The course also covers methods for tracking biological objects over time, allowing the analysis of dynamic processes such as cell migration, intracellular transport and morphological changes. Particular attention is given to the extraction of quantitative parameters, including intensity measurements, spatial distributions and temporal evolution of signals.
Students are trained to identify and correct biases introduced during image acquisition, ensuring the robustness and reproducibility of quantitative analyses. The module emphasises the importance of validating analytical workflows and critically assessing the reliability of results.
Practical sessions introduce widely used image analysis software, such as ImageJ, CellProfiler and Icy, enabling students to implement complete analysis pipelines from raw data to quantitative outputs. These tools are presented in the context of reproducible and standardised data processing.
Through hands-on exercises and case studies, students develop the ability to design and apply image analysis strategies adapted to specific biological questions, and to interpret quantitative imaging data within a scientific framework. The module promotes a rigorous and critical approach to data analysis, bridging experimental acquisition and biological interpretation.




	Modalités d'évaluation 

	CCI – Video (100%)







IMAGE ANALYSIS:  IMAGE J
UE : LIFE IMAGING (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides a practical introduction to image processing and analysis using the open-source software ImageJ (Fiji), widely used in biological research. It aims to equip students with essential skills for the quantitative analysis of biological images, enabling them to process experimental data in a reproducible and efficient manner.
The course begins with the fundamental concepts of digital image analysis, including image formats, pixel representation and the impact of acquisition parameters on downstream processing. Students are introduced to basic image processing operations such as thresholding, filtering, background correction and contrast enhancement, which are essential for preparing images for analysis.
A central component of the module focuses on quantitative analysis, including object detection, segmentation, area measurement and object counting. Students learn how to extract meaningful quantitative parameters from biological images and how to adapt analysis workflows to different types of experimental data.
The module also introduces more advanced functionalities of ImageJ, including macro programming for automation of repetitive tasks and the analysis of three-dimensional datasets. These approaches enable students to develop efficient and reproducible analysis pipelines adapted to large datasets.
Practical sessions and guided projects allow students to apply these tools to real experimental images, reinforcing their ability to design and implement complete image analysis workflows. Particular emphasis is placed on autonomy, reproducibility and critical evaluation of the results obtained.
Assessment is based on a graded project and a practical assignment, in which students demonstrate their ability to process, analyse and interpret biological imaging data using ImageJ. Through this hands-on approach, students develop the skills necessary to handle imaging data in research and applied contexts.




	Modalités d'évaluation 

	CCI – Rapport (100%) 












MATHEMATICAL MODELLING IN SYSTEMS BIOLOGY
UE : SYSTEMS BIOLOGY (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS
	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : Q.THOMMEN – quentin.thommen@univ-lille.fr



UE(s) prérequise(s) : 
  
· Recommended textbook: Edda Klipp, Wolfram Liebermeister, Christoph Wierling & Axel Kowald, Systems Biology: A Textbook, 

	Syllabus : 

	How can a biological interaction diagram become a quantitative, testable model? This unit introduces students to the construction of mechanistic models for cellular and molecular systems. It is organised into six lessons and three practical training sessions. The lessons progressively cover chemical reaction networks, mass-action kinetics, ordinary differential equations, separation of time scales, enzymatic kinetics, compartmentalisation, transport, cooperativity and gene expression. Particular attention is given to the assumptions hidden behind equations: what is represented, what is neglected, and under which conditions a reduced model remains valid.

The three practical sessions introduce Python as a scientific modelling environment. Students learn how to translate reactions into equations, implement dynamical models, simulate trajectories, explore parameter sensitivity and compare complete and reduced descriptions. Artificial intelligence tools may be used to generate or explain code, but students are expected to understand its organisation, modify it and validate the results independently.

The philosophy of the unit is that programming is not an end in itself. A script is a scientific argument: it should express a biological hypothesis, produce reproducible results and include explicit validation checks. Students therefore learn to verify units, positivity, conservation laws, limiting cases, numerical robustness and biological plausibility. By the end of the unit, they should be able to move confidently from a biological question to a transparent mathematical model and to explain both what the model predicts and what it cannot establish.




	Modalités d'évaluation 

	CCI – 60% In-class EXAM + 25% Training repport + 15% online quizzes






CELL BIOLOGY BY THE NUMBER
UE : SYSTEMS BIOLOGY (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : Q.THOMMEN – quentin.thommen@univ-lille.fr



UE(s) prérequise(s) : 
  
Recommended textbook: Ron Milo & Rob Phillips Cell Biology by the Numbers. Garland Science.

	Syllabus : 

	How large is a ribosome? How many proteins fit inside a cell? How long does it take a molecule to diffuse across a bacterium? And how can a cell renew so much ATP without carrying it all at once?

Inspired by Ron Milo and Rob Phillips’ Cell Biology by the Numbers, this module develops practical quantitative intuition in cell biology. Students learn to estimate orders of magnitude, use a small set of biological reference values and test whether a result is physically and biologically plausible.

The course explores sizes, concentrations, copy numbers, rates, durations, energy use and biological error rates through examples such as diffusion, membrane transport, transcription, translation, genome replication and cell division.

Short presentations are combined with collaborative card-based games, ranking challenges, quizzes and back-of-the-envelope calculations. The emphasis is not on exact answers, but on choosing relevant values, stating assumptions clearly and drawing a meaningful biological conclusion.

Assessment is based on games and quizzes (online ans in-class). By the end of the module, students should be able to approach unfamiliar biological questions with greater quantitative confidence and ask a simple but powerful question: does this number make sense?




	Modalités d'évaluation 

	CCI – 30% online quizzes + 30% final in-class quiz + 25% points earned during games + 15% participation.










FUNDAMENTALS OF MICROFLUIDICS
UE : MICROSYSTEMS (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : V.THOMY – vincent.thomy@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an introduction to the theoretical and practical foundations of microfluidics, a key technology for the manipulation and analysis of biological systems at the microscale. It aims to equip students with a solid understanding of fluid behaviour in confined environments and the principles underlying the design and fabrication of microfluidic devices.
The course begins with the fundamental physics of fluid flow at small scales, highlighting the dominance of viscous forces and the implications for fluid behaviour. Students are introduced to key dimensionless parameters, such as the Reynolds number, and learn how these concepts govern flow regimes in microfluidic systems.
Particular emphasis is placed on laminar flow and its consequences, including the absence of turbulence and the challenges associated with mixing at the microscale. Students explore strategies to control and enhance mixing, as well as the transport of molecules through diffusion and advection.
A central component of the module focuses on the design of microfluidic devices. Students learn how to translate a biological or experimental problem into a functional microfluidic architecture, taking into account channel geometry, flow control and material properties.
The module also introduces microfabrication techniques used to produce microfluidic chips, including soft lithography and related processes. Students gain insight into the fabrication workflow and the constraints associated with device production.
Practical sessions provide hands-on experience in microfabrication and device handling, allowing students to connect theoretical concepts with real-world applications. These activities reinforce the understanding of design principles and experimental implementation.
Assessment is based on a written examination and a mini-project, in which students design and analyse a microfluidic system in response to a specific problem. Through this integrated approach, students develop the ability to understand, design and apply microfluidic technologies in biological and biomedical contexts.




	Modalités d'évaluation 

	CCI –







CHARACTERIZATION OF MICROFLUIDIC DEVICES
UE : MICROSYSTEMS (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : A.TREIZEBRE – anthony.treizebre@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module focuses on the characterisation and evaluation of microfluidic devices, with the aim of ensuring their reliability, performance and reproducibility in experimental applications. It provides students with the methodological and practical tools required to assess fluid behaviour and device functionality in controlled microscale environments.
The course begins with an overview of the key parameters used to describe microfluidic systems, including flow rate, pressure, and spatial distribution of fluids within microchannels. Students learn how these parameters can be measured and controlled, and how they influence the performance of microfluidic devices in biological experiments.
A central component of the module addresses experimental techniques for visualising and analysing fluid flow. Students are introduced to the use of coloured or fluorescent tracers to observe flow patterns, mixing behaviour and transport phenomena within microchannels. These approaches allow for the qualitative and quantitative assessment of device performance.
The module also emphasises the importance of reproducibility and experimental consistency. Students learn how to evaluate variability between experiments, identify sources of error and optimise operating conditions to ensure robust and repeatable results. The analysis of flow uniformity and device reliability is discussed in relation to experimental design and data interpretation.
Practical sessions provide hands-on experience with microfluidic setups, enabling students to perform measurements, visualise flows and analyse device behaviour under different conditions. These activities reinforce the connection between theoretical concepts and experimental practice.
Assessment is based on the production of a detailed scientific report, in which students present their experimental approach, analyse the performance of a microfluidic device and critically evaluate their results. Through this integrated approach, students develop the ability to characterise and validate microfluidic systems, a key competence for their use in biological and biomedical applications.




	Modalités d'évaluation 

	CCI – Rapport (100%)









NUMERICAL MODELING OF LAMINAR FLOW
UE : MICROSYSTEMS (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : T.DARGENT – thomas.dargent@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces students to the numerical modelling of laminar flows, which are characteristic of microscale environments such as microfluidic systems. It aims to provide a quantitative understanding of fluid behaviour through the use of mathematical models and computational simulations.
The course begins with a review of the physical principles governing fluid dynamics in the laminar regime, with a focus on the assumptions and conditions under which these flows occur. Particular attention is given to the formulation of the governing equations describing fluid motion and their relevance for microfluidic applications.
Students are introduced to the numerical resolution of these equations under steady-state and laminar conditions. The emphasis is placed on understanding how physical problems are translated into computational models, including the definition of geometries, material properties and boundary conditions.
A central component of the module focuses on the simulation of fluid flow in simple microfluidic geometries. Students learn how to analyse velocity profiles, pressure distributions and flow patterns, and how these properties depend on system parameters such as channel dimensions and input conditions.
The course also highlights the interpretation of simulation results in relation to experimental systems. Students are trained to critically assess the validity of their models, identify limitations and compare numerical predictions with expected physical behaviour.
Practical sessions provide hands-on experience with numerical simulation tools such as COMSOL Multiphysics, allowing students to implement and analyse their own models. These activities reinforce the connection between theoretical fluid dynamics and real-world applications in microfluidics.
Assessment is based on a modelling project, including a written report and/or an oral presentation, in which students demonstrate their ability to simulate laminar flows, analyse results and justify their modelling choices. Through this integrated approach, students develop key competencies in computational modelling, essential for the design and optimisation of microfluidic systems.




	Modalités d'évaluation 

	CCI – Rapport (100%)







FUNDAMENTALS OF MICROMACHINING
UE : MICROSYSTEMS (BASIC)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.TARHAN – cagatay.tarhan@junia.com



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces students to the fundamental techniques of micromachining used for the fabrication of microscale devices, with a particular focus on applications in microfluidics and bioengineering. It aims to provide a comprehensive understanding of the processes involved in designing and manufacturing microstructured systems.
The course begins with an overview of the main microfabrication techniques, including photolithography, soft lithography, plasma etching and polymer moulding. Students are introduced to the principles underlying each method, as well as their respective advantages, limitations and fields of application.
Particular emphasis is placed on the relationship between fabrication processes and the resulting device properties. Students explore how parameters such as resolution, pattern fidelity and material choice influence the performance and functionality of microfabricated structures. The constraints associated with microscale fabrication, including alignment precision, surface properties and reproducibility, are analysed in detail.
A central component of the module focuses on material considerations, including the properties of commonly used substrates and polymers. Students learn how material selection impacts fabrication processes, device stability and compatibility with biological systems.
The module also addresses the complete fabrication workflow, from design to realisation, highlighting the importance of process optimisation and quality control. Students are encouraged to consider how fabrication choices affect downstream applications in biological and microfluidic experiments.
Practical sessions provide hands-on experience with microfabrication techniques, allowing students to participate in the production of simple microdevices. These activities reinforce the understanding of fabrication constraints and enable students to connect theoretical knowledge with real-world implementation.
Assessment is based on a technical report and a written examination, in which students demonstrate their understanding of micromachining processes, their ability to analyse fabrication workflows and their capacity to relate fabrication parameters to device performance.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)







HOW TO CULTURE CELLS
UE : CELLS BIOLOGY (BASIC)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : S.HALLIEZ – sophie.halliez@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an introduction to the fundamental techniques of cell culture, which are essential for experimental work in cell biology and biotechnology. It aims to equip students with the practical skills and theoretical knowledge required to handle and maintain living cells under controlled laboratory conditions.
The course begins with the basic principles of cell culture, including the requirements for maintaining viable cells in vitro. Students are introduced to sterile techniques and aseptic manipulation, which are critical for preventing contamination and ensuring experimental reliability.
Particular emphasis is placed on the preparation and use of culture media, as well as on the control of environmental conditions such as temperature, CO₂ levels and humidity. Students learn how these parameters influence cell growth, metabolism and behaviour, and how to optimise culture conditions depending on the cell type.
The module also covers essential laboratory techniques, including cell counting, viability assessment and monitoring of cell confluence. Students are trained to observe and interpret cell morphology as an indicator of cell health and experimental conditions.
A central component of the course focuses on the diversity of cell models used in research, including immortalised cell lines and primary cells. The advantages and limitations of these models are discussed in relation to their relevance for biological studies.
Practical sessions play a key role in the module, allowing students to perform basic cell culture procedures and to develop good laboratory practices. These hands-on activities reinforce technical skills and promote autonomy in experimental work.
Assessment is based on a laboratory notebook and a practical evaluation, in which students demonstrate their ability to perform cell culture techniques, maintain sterile conditions and analyse their experimental observations. Through this module, students develop the foundational competencies required for experimental biology and advanced laboratory practices.




	Modalités d'évaluation 

	CCI – Quiz (15%)






HOW TO MODULATE GENE EXPRESSION
UE : CELLS BIOLOGY (BASIC)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : A.FURLAN – alessandro.furlan@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module explores modern strategies for modulating gene expression in eukaryotic cells, providing students with both conceptual and practical understanding of how gene activity can be experimentally controlled. It aims to equip students with the tools necessary to design and interpret experiments targeting gene regulation in a research context.
The course begins with an overview of the principles underlying gene expression modulation, including transcriptional and post-transcriptional regulation. Students are introduced to the main categories of experimental approaches used to increase or decrease gene expression in cells.
Particular emphasis is placed on the use of expression vectors and transfection techniques, allowing the introduction of exogenous genetic material into cells. The module also covers gene silencing strategies, including RNA interference (RNAi), as well as the use of chemical inhibitors to modulate signalling pathways and gene activity.
A central component of the course focuses on genome editing technologies, including CRISPR-based approaches. Students explore the principles of targeted gene modification and the potential applications and limitations of these tools in biological research.
The module strongly emphasises experimental design, including the selection of appropriate targets, controls and validation strategies. Students learn how to design robust experiments and how to anticipate potential sources of variability or artefacts.
The analysis of gene expression is also addressed through commonly used techniques such as quantitative PCR and protein-level assays. Students are trained to interpret experimental results and to correlate molecular data with biological outcomes.
Through case studies and guided projects, students develop the ability to design gene modulation strategies tailored to specific biological questions. Assessment includes the analysis of experimental scenarios and an oral presentation focusing on a gene inhibition or modulation strategy, allowing students to demonstrate their understanding and critical thinking.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)





PRACTICALS CELL CULTURE 1
UE : CELLS BIOLOGY (BASIC)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : J.CHAPUIS – julien.chapuis@univ-lille.fr



UE(s) prérequise(s) : UE : How to Culture Cells
  
Lectures conseillées : 
·  

	Syllabus : 

	This practical module provides hands-on application of the concepts and techniques introduced in the “How to Culture Cells” course. It aims to develop students’ technical skills in cell culture and to familiarise them with standard laboratory practices in a controlled experimental environment.
The course focuses on the implementation of aseptic techniques, enabling students to work under sterile conditions and to prevent contamination during cell handling. Students manipulate different types of cell lines and learn to maintain and monitor cultures over time.
Particular emphasis is placed on mastering essential technical procedures, including cell seeding, medium renewal and routine observation of cell morphology. Students are trained to assess cell viability and proliferation, and to interpret visual cues related to cell health and culture conditions.
The module also introduces the study of cellular responses to external stimuli. Students investigate the effects of factors such as growth signals or stress conditions on cell behaviour, allowing them to connect experimental manipulation with biological outcomes.
A central component of the module is the development of good laboratory practices, including accurate record-keeping, traceability of experiments and critical observation. Students are encouraged to document their procedures, results and interpretations in a structured manner.
Assessment is based on a detailed and annotated laboratory notebook, evaluating both the quality of experimental work and the ability to analyse and interpret results. Through this practical approach, students acquire the foundational skills required for experimental work in cell biology and related disciplines.




	Modalités d'évaluation 

	CCI – Rapport (70%) 










IMAGES ACQUISITION
UE : LIFE IMAGING (BASIC)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces the fundamental principles of scientific image acquisition, with a focus on optical microscopy techniques commonly used in biological research, including brightfield and fluorescence imaging. It aims to provide students with the knowledge and skills required to acquire high-quality, reproducible imaging data adapted to specific experimental objectives.
The course begins with an overview of the key components of optical imaging systems, including objectives, light sources and detectors. Students are introduced to the main parameters that influence image acquisition, such as magnification, numerical aperture, illumination intensity and exposure time, and how these factors affect image quality, resolution and signal detection.
Particular emphasis is placed on the optimisation of acquisition settings in relation to the biological sample and the experimental question. Students learn how to adjust imaging parameters to balance signal quality, contrast and potential artefacts, while minimising photodamage in the case of live-cell imaging.
A central component of the module focuses on calibration procedures and the management of metadata. Students are trained to document acquisition conditions in a rigorous manner, ensuring traceability and reproducibility of imaging experiments. The importance of standardised acquisition protocols is highlighted in the context of quantitative image analysis.
The course also addresses best practices in experimental design for imaging, including the selection of appropriate controls and the adaptation of acquisition strategies to different biological contexts.
Practical sessions allow students to apply these concepts by configuring imaging protocols and acquiring image datasets under controlled conditions. They develop the ability to critically assess image quality and to adapt acquisition parameters to achieve reliable and interpretable results.
Assessment is based on the acquisition and documentation of an image dataset, in which students justify their experimental choices, describe acquisition parameters and evaluate the quality of the data obtained. Through this module, students acquire essential competencies for producing reproducible and quantitative imaging data in biological research.




	Modalités d'évaluation 

	CCI –Oral (100%)




IMAGES ANALYSIS
UE : LIFE IMAGING (BASIC)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : UE Images Acquisition
  
Lectures conseillées : 
·  

	Syllabus : 

	This module builds directly upon the principles of image acquisition and focuses on the quantitative exploitation of biological imaging data. It aims to provide students with the tools and methodologies required to transform raw images into measurable and interpretable biological information.
The course begins with an overview of the key steps involved in image processing, including noise reduction, contrast enhancement and preprocessing techniques necessary to prepare images for analysis. Students are introduced to the challenges associated with variability in image quality and the need for standardised workflows.
A central component of the module focuses on image segmentation and feature extraction. Students learn how to identify and isolate biological structures within images and how to extract quantitative parameters such as size, shape, intensity and spatial distribution. These measurements are essential for linking imaging data to biological processes.
The module also addresses the use of simple statistical methods to analyse and interpret quantitative data derived from images. Students are trained to evaluate variability, compare conditions and draw meaningful conclusions from their analyses.
Practical sessions and mini-projects play a key role in the course, allowing students to apply image analysis techniques to real datasets. Tools such as ImageJ/Fiji are used to implement analysis workflows and to develop reproducible pipelines adapted to specific experimental questions.
Particular emphasis is placed on the critical evaluation of results, including the identification of biases introduced during acquisition or processing, and the validation of analytical methods.
Assessment is based on a complete image analysis project presented in the form of a structured report, in which students demonstrate their ability to process, quantify and interpret imaging data. Through this module, students develop essential skills for quantitative biology, bridging experimental imaging and data analysis.




	Modalités d'évaluation 

	NA








MATHEMATICAL TOOLS FOR MODEL ANALYSIS APPLIED TO CELL SIGNALING PATHWAYS
UE : SYSTEMS BIOLOGY (BASIC)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : Q.THOMMEN – quentin.thommen@univ-lille.fr



UE(s) prérequise(s) : 
  
Recommended textbook: Uri Alon, An Introduction to Systems Biology: Design Principles of Biological Circuits.

	Syllabus : 

	Why can the same signalling pathway produce adaptation, switching, excitability or sustained oscillations? This unit develops the mathematical tools needed to move beyond numerical simulation and understand the mechanisms that generate dynamical behaviours. It is structured around three lessons and three practical training sessions, complemented by a conference-style journal-club activity.

The lessons focus on signal-transduction and stress-response pathways, phase-plane analysis, nullclines, fixed points, local stability and bifurcations. Positive and negative feedback loops are studied as organising principles of cellular decision-making. The objective is not to turn students into mathematicians, but to help them recognise how network architecture constrains biological behaviour and how graphical and analytical tools can explain what simulations alone merely display.

During the practical sessions, students use Python to investigate signal-response motifs, bistability, adaptation, excitability and oscillations. They construct phase portraits, identify steady states, examine Jacobian matrices and interpret simple bifurcation diagrams. Each analysis must include validation and a discussion of biological meaning.

The journal club places students in a scientific-conference situation. Each student presents and discusses a modelling article, while the audience is expected to question methods, assumptions and conclusions. The unit therefore combines mathematical reasoning, computation and scientific communication. Its central message is that a model is not simply a curve-producing device: it is a framework for explaining why a cellular system can behave in a particular way, under which conditions that behaviour changes, and how those predictions could be challenged experimentally.




	Modalités d'évaluation 

	CCI – 25% oral présentation + 25% Video présentation + 25% In-class EXAM + 20% Training repport + 5% online quizzes





CHARACTERIZATION OF MICROFLUIDIC DEVICES
UE : MICROSYSTEMS (BASIC)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : A.TREIZEBRE – anthony.treizebre@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	Building upon the foundational knowledge acquired within the BCC, this module focuses on the advanced characterisation of microfluidic devices, with an emphasis on understanding and evaluating fluid behaviour and system performance in controlled microscale environments. It aims to provide students with the analytical and experimental tools required to assess the reliability and functionality of microfluidic systems in biological and engineering applications.
The course begins with a detailed analysis of fluid dynamics in microchannels, including flow distribution, velocity profiles and mass transport phenomena such as diffusion and advection. Students explore how these processes influence the behaviour of fluids and solutes within microfluidic systems and impact experimental outcomes.
A central component of the module focuses on experimental methods for visualising and quantifying fluid flow. Students are introduced to optical techniques and the use of fluorescent tracers to observe flow patterns, mixing efficiency and transport dynamics under real operating conditions. These approaches enable both qualitative and quantitative assessment of device performance.
The module also emphasises the evaluation of system performance, including flow stability, spatial homogeneity and the efficiency of transport processes. Students learn how to analyse the influence of device geometry and operating parameters on these characteristics.
Particular attention is given to reproducibility and standardisation, which are critical for the use of microfluidic devices in research and applied contexts. Students are trained to identify sources of variability, assess experimental robustness and develop strategies to ensure consistent and reliable results.
Practical sessions allow students to perform characterisation experiments, analyse flow behaviour and interpret results using appropriate quantitative methods. These activities reinforce the connection between theoretical concepts and real-world experimental systems.
Assessment combines practical work and a detailed scientific report, in which students present their methodology, analyse device performance and critically evaluate the reproducibility and limitations of their results. Through this module, students develop key competencies in the validation and optimisation of microfluidic systems for advanced biological applications.




	Modalités d'évaluation 

	CCI – Rapport (100%)


FUNDAMENTALS OF MICROMACHINING
UE : MICROSYSTEMS (BASIC)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : A.TREIZEBRE – anthony.treizebre@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides a hands-on introduction to micromachining techniques used for the fabrication of microscale structures, with a particular focus on applications in microfluidics. It complements the theoretical foundations introduced in the BCC by placing students in a practical fabrication environment, where they can directly engage with microdevice production.
The course covers the main microfabrication processes commonly used in microsystems engineering, including photolithography, soft lithography, chemical etching and laser cutting. Students are introduced to the principles governing each technique, as well as their respective advantages, limitations and domains of application.
A central component of the module focuses on the design and realisation of microfluidic devices. Students learn how to create a photolithographic mask adapted to a given experimental objective, taking into account constraints related to resolution, geometry and fabrication feasibility. This design step is integrated into a broader fabrication workflow leading to the production of a simple microfluidic chip.
Particular emphasis is placed on the practical implementation of fabrication steps, including material handling, process sequencing and quality control. Students are trained to understand how fabrication parameters influence the final structure and performance of the device.
Laboratory sessions play a key role in the module, allowing students to carry out fabrication processes and to gain experience with real microfabrication equipment. These activities reinforce the link between design, fabrication and application in microfluidic systems.
The module also highlights the importance of reproducibility, process optimisation and experimental rigour in microscale fabrication.
Assessment is based on a technical report, in which students document their design choices, fabrication process and analysis of the resulting device. Through this module, students develop practical skills in microfabrication and gain a comprehensive understanding of the workflow required to produce functional microsystems.




	Modalités d'évaluation 

	CCI – Rapport (100%)





HOW TO STRUCTURE AN ARTICLE PRESENTATION
UE : SCIENTIFIC ENGLISH AND COMMUNICATION (LVE)
BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : S.HALLIEZ – sophie.halliez@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module aims to train students in the critical analysis and structured presentation of scientific articles, providing essential skills for engaging with the scientific literature and communicating research findings effectively. It focuses on developing a rigorous approach to reading, understanding and presenting scientific work.
The course begins with an introduction to the structure of scientific articles, emphasising the standard IMRaD format (Introduction, Methods, Results and Discussion). Students learn how to identify the key components of a publication, including the research question, underlying hypothesis, experimental design and main conclusions.
Particular emphasis is placed on the logical flow of scientific reasoning within an article. Students are trained to analyse how data supports conclusions, to evaluate the robustness of the methodology and to identify potential limitations or biases in the study.
A central component of the module focuses on the transformation of a scientific article into a clear and coherent oral presentation. Students learn how to structure their presentations, prioritise information and adapt their discourse to effectively communicate complex scientific content.
The course also introduces the principles of scientific argumentation and critical thinking. Students are encouraged to formulate constructive critiques, to question assumptions and to place research findings within a broader scientific context.
In addition, the module addresses oral communication skills, including clarity of expression, visual support design and interaction with an audience. Students are trained to handle questions, justify their interpretations and engage in scientific discussion.
Assessment is based on an oral presentation of a scientific article and the submission of a structured presentation outline. Through this module, students develop key competencies in scientific literacy, critical analysis and communication, which are essential for both academic research and professional environments.




	Modalités d'évaluation 

	CCI – 







ARTICLE PRESENTATIONS
UE : SCIENTIFIC ENGLISH AND COMMUNICATION (LVE)
BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : S.HALLIEZ – sophie.halliez@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides students with the opportunity to apply their scientific communication skills through the preparation and presentation of recent research articles. It aims to develop autonomy in the analysis, synthesis and oral communication of scientific information, in a context closely aligned with academic and research practices.
Each student selects a scientific article from a curated list validated by the teaching staff and is guided in the process of analysing its content. Particular attention is given to understanding the scientific context, identifying the research objectives and extracting the key findings and methodological approaches presented in the study.
A central component of the module focuses on the preparation of a structured oral presentation. Students learn how to organise complex information, highlight essential results and construct a clear and coherent narrative adapted to their audience. Emphasis is placed on the ability to simplify and explain advanced scientific concepts without compromising accuracy or rigour.
The module also promotes the development of critical thinking and discussion skills. Students are encouraged to analyse the strengths and limitations of the selected studies, to place results in a broader scientific context and to engage with questions from both peers and instructors.
Particular attention is given to oral communication techniques, including clarity of speech, visual support design and audience interaction. Students are trained to respond to questions, justify their interpretations and participate in scientific discussions.
Assessment is based on the quality of the oral presentation, including clarity, accuracy, structure and the ability to interact with the audience. Through this module, students develop essential competencies in scientific communication, critical analysis and knowledge transfer, which are key for both academic and professional environments.




	Modalités d'évaluation 

	CCI – 











SCIENTIFIC DATABASES, CITATION, PLAGIARISM
UE : SCIENTIFIC ENGLISH AND COMMUNICATION (LVE)
BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

 



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces students to the effective use of scientific databases, bibliographic management tools and the principles of academic integrity. It aims to develop essential skills for navigating the scientific literature, managing references and producing ethically sound academic work.
The course begins with an overview of major scientific databases, such as PubMed, Web of Science and Scopus. Students learn how to perform efficient and targeted literature searches using appropriate keywords, Boolean operators and filtering strategies. Particular emphasis is placed on identifying relevant publications and assessing the quality, impact and reliability of scientific sources.
The module also covers the use of bibliographic management software, including tools such as Zotero, Mendeley and EndNote. Students are trained to organise references, generate citations and build bibliographies according to standard academic formats. The importance of consistency and accuracy in citation practices is highlighted throughout the course.
A central component of the module focuses on citation standards and referencing styles commonly used in scientific writing. Students learn how to correctly cite sources in different contexts and how to integrate references into written work in a coherent and rigorous manner.
The course also addresses issues related to academic integrity, with a particular focus on plagiarism. Students are introduced to the different forms of plagiarism, including direct copying, paraphrasing without attribution and inappropriate reuse of content. The ethical, academic and professional consequences of plagiarism are discussed in detail.
Particular emphasis is placed on best practices to avoid plagiarism, including proper citation, critical use of sources and responsible writing strategies. Students are encouraged to adopt a reflective and ethical approach to the use of scientific information.
Assessment includes practical exercises in literature search and reference management, as well as tasks related to correct citation practices. A quiz is used to evaluate the understanding of key concepts related to academic integrity and plagiarism.
Through this module, students develop essential competencies in information literacy, scientific writing and ethical conduct, which are fundamental for academic success and professional development in research and innovation.




	Modalités d'évaluation 

	CCI – examen (100%)







STRUCTURE OF SCIENTIFIC ARTICLES, PEER-REVIEW, ETC.
UE : SCIENTIFIC ENGLISH AND COMMUNICATION (LVE)
BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

 



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an in-depth introduction to the structure of scientific articles and the publication process, offering students a comprehensive understanding of how scientific knowledge is produced, evaluated and disseminated. It aims to develop both writing skills and critical insight into the standards and practices of scientific communication.
The course begins with a detailed analysis of the formal structure of scientific articles, with a focus on the IMRaD format (Introduction, Methods, Results and Discussion). Students learn how each section contributes to the overall scientific argument, and how to construct clear, coherent and logically structured manuscripts.
Particular emphasis is placed on scientific writing strategies, including clarity, conciseness and precision. Students are introduced to the expectations of scientific journals, including standards for methodology description, data presentation and interpretation of results. The importance of adapting writing to different audiences and publication formats is also discussed.
A central component of the module focuses on the peer-review process. Students explore how manuscripts are evaluated by experts, the criteria used for acceptance or rejection, and the role of peer review in ensuring scientific quality and integrity. The course also addresses the limitations and challenges of the peer-review system, including biases, delays and reproducibility issues.
The module further examines alternative models of scientific publishing, such as open peer review and preprint platforms, highlighting current evolutions in the dissemination of scientific knowledge.
Practical workshops play a key role in the module. Students are engaged in writing exercises, such as drafting an introduction or discussion section, and participate in simulated peer-review activities. These exercises allow them to critically evaluate scientific work and to understand the responsibilities of both authors and reviewers.
Assessment is based on written assignments and participation in peer-review exercises, evaluating the ability to structure scientific arguments, write clearly and critically assess manuscripts. Through this module, students develop essential competencies in scientific writing, critical evaluation and understanding of the publication process, which are fundamental for academic and research careers.




	Modalités d'évaluation 

	CCI – Rapport (100%)






ENGLISH
UE : SCIENTIFIC ENGLISH AND COMMUNICATION (LVE)
BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : F.RYCKEBUSCH – frederic.ryckebusch@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module aims to develop students’ skills in scientific communication in English, both written and oral, with a particular focus on the preparation of abstracts and effective oral presentations. It provides essential competencies for participating in international scientific environments.
The course begins with the principles of scientific writing in English, focusing on clarity, conciseness and precision. Students are trained to synthesise complex scientific information into structured abstracts, following the standards commonly required for international conferences and publications. Particular attention is given to the organisation of ideas, the use of appropriate scientific vocabulary and the adaptation of writing to a target audience.
A central component of the module focuses on oral communication. Students learn how to design and deliver clear and engaging scientific presentations, including the structuring of content, the development of a coherent narrative and the effective use of visual supports such as slides. Emphasis is placed on conveying complex information in a concise and accessible manner.
The module also addresses key aspects of presentation skills, including time management, posture, voice projection and stress management. Students are trained to communicate confidently in front of an audience and to adapt their delivery to different contexts.
Regular practical exercises play a central role in the course, allowing students to progressively build their communication skills. These activities include abstract writing, short presentations and rehearsal sessions, providing continuous feedback and opportunities for improvement.
Assessment is based on written assignments, including the production of structured abstracts, and on an oral presentation delivered live or recorded. Through this module, students develop the ability to communicate scientific results effectively in English, a key competence for academic research, international collaboration and professional development.




	Modalités d'évaluation 

	CT – Oral (12,5%)+ Rapport (12,5%) + Oral (25%) + Rapport (25%) + Rapport (25%)





















SEMESTRE 2







CELL SIGNALLING PART 2
UE : CELLS BIOLOGY (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : A.FURLAN – alessandro.furlan@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module builds upon the fundamental concepts of cell signalling introduced in Part 1 and provides an advanced analysis of complex intracellular communication networks. It aims to deepen students’ understanding of how signalling pathways interact, integrate multiple inputs and generate coordinated cellular responses in dynamic and heterogeneous environments.
The course focuses on the organisation of signalling networks beyond linear pathways, emphasising the role of feedback loops, cross-talk between signalling cascades and the integration of multiple stimuli. Students explore how these network properties contribute to signal amplification, robustness, adaptation and decision-making processes within the cell.
A central component of the module addresses the dynamic nature of signalling systems. Students analyse how temporal and spatial regulation influences cellular responses, and how cells interpret combinations of signals to produce specific outcomes. The concept of signalling as an integrated network is reinforced through the study of system-level behaviours.
The module also highlights the implications of signalling dysregulation in pathological contexts. Particular attention is given to how alterations in signalling networks contribute to diseases such as cancer and inflammatory disorders. These examples are used to illustrate the biomedical relevance of signalling complexity and the challenges associated with therapeutic targeting.
Recent scientific articles are used as case studies, allowing students to engage with current research and to critically analyse experimental approaches and conclusions. This approach strengthens their ability to interpret complex data and to connect theoretical concepts with real-world applications.
Through this module, students develop an advanced and integrative understanding of cell signalling, moving from pathway-based descriptions to network-level analysis. They acquire the ability to interpret signalling behaviours in complex biological systems and to critically evaluate experimental and modelling approaches in this field.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)







METABOLISM PART 1
UE : CELLS BIOLOGY (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : J.KLUZA – jerome.kluza@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces the fundamental principles of cellular metabolism, focusing on the organisation, function and regulation of the major metabolic pathways that sustain cellular activity. It aims to provide students with a comprehensive understanding of how cells produce, transform and utilise energy.
The course begins with an overview of the central metabolic pathways, including glycolysis, the tricarboxylic acid (TCA) cycle and oxidative phosphorylation. Students explore how these interconnected pathways contribute to energy production and the generation of metabolic intermediates required for cellular functions.
Particular emphasis is placed on the thermodynamic and enzymological aspects of metabolic reactions. Students are introduced to the concepts of energy transfer, reaction coupling and metabolic efficiency, as well as the role of enzymes in catalysing and regulating biochemical reactions.
A central component of the module focuses on cellular energy homeostasis. Students analyse the role of key molecules such as ATP and redox coenzymes in mediating energy exchange and maintaining metabolic balance. The integration of metabolic pathways is discussed in relation to cellular demands and environmental conditions.
The module also addresses the regulation of metabolic fluxes, highlighting how metabolic pathways are controlled at different levels to ensure adaptability and efficiency. Students are encouraged to understand metabolism as a dynamic and regulated network rather than a series of isolated reactions.
Problem-solving exercises are integrated throughout the course, allowing students to apply quantitative reasoning to metabolic systems, analyse pathway behaviour and interpret metabolic data.
Through this module, students develop a solid foundation in metabolic biology, preparing them for more advanced topics in metabolism, systems biology and pathophysiology.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)










METABOLISM PART 2
UE : CELLS BIOLOGY (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : B.POURCET – benoit.pourcet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module builds upon the fundamental principles introduced in Metabolism Part 1 and focuses on anabolic pathways and the integration of metabolism at the cellular and organismal levels. It aims to provide students with a comprehensive understanding of how metabolic processes are coordinated to support growth, adaptation and physiological balance.
The course explores the major biosynthetic pathways, including the synthesis of lipids, carbohydrates and amino acids. Students examine how these anabolic processes are interconnected with central metabolism and how they contribute to the production of essential biomolecules required for cellular structure and function.
A central component of the module focuses on the integration of metabolic pathways across different physiological contexts. Students analyse how metabolic fluxes are regulated in response to changes in energy demand, nutrient availability and environmental conditions. Particular emphasis is placed on hormonal regulation, including the roles of insulin, glucagon and other signalling molecules in maintaining metabolic homeostasis.
The module also addresses metabolic adaptations in specific physiological and pathological situations, such as fasting, physical activity and metabolic disorders including diabetes. These examples illustrate how metabolic regulation is essential for organismal function and how its dysregulation leads to disease.
In addition, the course introduces modern approaches for studying metabolism, including metabolomics and fluxomics. Students are exposed to the principles of these techniques and their applications in analysing metabolic networks and dynamic changes in cellular metabolism.
Through case studies and problem-solving exercises, students develop the ability to interpret metabolic data and to understand metabolism as an integrated and dynamic system. The module emphasises the connections between biochemical pathways, physiological regulation and biomedical applications.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)










STEM CELLS
UE : CELLS BIOLOGY (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : A.TURKEY – annie.turkieh@pasteur-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module explores the biology of stem cells, focusing on their classification, functional properties and potential applications in regenerative medicine. It aims to provide students with a comprehensive understanding of how stem cells contribute to development, tissue maintenance and therapeutic innovation.
The course begins with an overview of the different types of stem cells, including embryonic stem cells, adult stem cells and induced pluripotent stem cells. Students examine their defining characteristics, such as self-renewal capacity and differentiation potential, as well as the molecular mechanisms that regulate these properties.
A central component of the module focuses on the control of stem cell fate. Students analyse how intrinsic factors and extracellular signals influence stem cell maintenance, commitment and differentiation into specialised cell types. The role of the cellular microenvironment and niche is also discussed in relation to stem cell behaviour.
The module further explores the role of stem cells in development and tissue regeneration. Students examine how stem cells contribute to the formation of tissues during embryogenesis and to the repair and renewal of adult tissues.
Particular emphasis is placed on the biomedical applications of stem cells, including their use in regenerative medicine, disease modelling and therapeutic strategies. Students are introduced to current challenges and limitations associated with these approaches.
Ethical considerations are also addressed, particularly in relation to the use of embryonic stem cells and emerging biotechnologies. Students are encouraged to critically reflect on the societal, regulatory and ethical implications of stem cell research.
The pedagogical approach combines lectures, case studies and the analysis of recent scientific articles, allowing students to connect theoretical knowledge with current research developments.
Assessment is based on a critical review focusing on a therapeutic application of stem cells, evaluating the ability to analyse scientific literature, synthesise information and discuss the potential and limitations of stem cell-based strategies.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)






INTERCELULAR COMMUNICATIONS
UE : CELLS BIOLOGY (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : A.TURKEY – annie.turkieh@pasteur-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module focuses on the mechanisms of communication between cells and their role in coordinating complex biological processes. It aims to provide students with a comprehensive understanding of how cells exchange information and how these interactions regulate tissue organisation, development and physiological responses.
The course begins with an overview of the different modes of intercellular communication, including direct cell–cell interactions through junctions, as well as signalling mediated by soluble factors. Students explore how these communication pathways enable cells to coordinate their behaviour within tissues and respond to environmental cues.
Particular emphasis is placed on the diversity of communication mechanisms, including receptor-mediated signalling, extracellular vesicles such as exosomes, and the transfer of molecular signals between cells. The functional implications of these mechanisms are analysed in the context of cellular coordination and collective responses.
A central component of the module focuses on the role of intercellular communication in key biological processes, such as immune responses, tissue development and repair. Students examine how disruptions in these communication networks can lead to pathological conditions.
The module also introduces experimental approaches used to study intercellular communication. Students are exposed to methods such as co-culture systems, molecular labelling and tracking strategies, as well as techniques for analysing the transfer of signals and molecules between cells.
Through case studies and the analysis of experimental data, students develop the ability to interpret complex communication networks and to understand how cellular interactions shape biological functions at multiple scales.
This module provides an integrative perspective linking cell biology, signalling and physiology, preparing students for advanced studies in systems biology, regenerative medicine and biomedical research.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)










CONFOCAL MICROSCOPY
UE : LIFE IMAGING (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr


UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an advanced introduction to confocal laser scanning microscopy, focusing on its optical principles, experimental implementation and applications in high-resolution biological imaging. It aims to equip students with a comprehensive understanding of three-dimensional imaging and quantitative fluorescence analysis in complex biological samples.
The course begins with the fundamental optical principles underlying confocal microscopy, including point illumination, spatial filtering and optical sectioning. Particular emphasis is placed on the improvement of axial resolution and contrast compared to conventional widefield microscopy, allowing the acquisition of high-quality three-dimensional datasets.
Students explore the configuration and operation of confocal systems, including laser sources, scanning mechanisms, detectors and multi-channel fluorescence acquisition. The module highlights the importance of selecting appropriate imaging parameters to optimise signal detection, spectral separation and image quality.
A central component of the course focuses on advanced imaging strategies, including three-dimensional reconstruction, time-lapse imaging and multi-channel acquisition. Students learn how to design imaging experiments adapted to complex biological questions, particularly in the context of live-cell imaging and dynamic processes.
The module also addresses critical experimental challenges, such as photobleaching and phototoxicity. Students are trained to optimise acquisition conditions in order to preserve sample integrity while maintaining high-quality data.
Hands-on sessions using state-of-the-art confocal microscopes allow students to gain practical experience in image acquisition and optimisation. They are also introduced to the processing and analysis of confocal datasets, including 3D reconstruction and quantitative measurements.
Through the analysis of experimental data and practical applications, students develop the ability to use confocal microscopy as a powerful tool for investigating cellular structures and dynamics in three dimensions. The module reinforces the link between advanced imaging technologies and biological interpretation.




	Modalités d'évaluation 

	NA








CONFOCAL METROLOGY - ACQUISITION
UE : LIFE IMAGING (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an in-depth exploration of the critical parameters involved in confocal image acquisition, with a strong focus on metrology and data quality. It aims to equip students with advanced skills in optimising imaging conditions and ensuring the reliability, reproducibility and quantitative validity of confocal microscopy data.
The course begins with a detailed analysis of the factors influencing image acquisition in confocal systems, including detector sensitivity, laser power, pinhole settings and scanning parameters. Students are trained to understand how these variables impact signal intensity, resolution and image quality.
Particular emphasis is placed on calibration procedures and instrument validation. Students learn how to assess system performance, correct for optical aberrations and ensure consistency across experiments. The importance of standardisation in imaging workflows is highlighted, especially in the context of quantitative analysis.
A central component of the module focuses on optimising the signal-to-noise ratio while minimising artefacts such as photobleaching and background noise. Students are trained to adjust acquisition parameters to balance image quality with sample preservation, particularly in sensitive biological systems.
The module also addresses the identification and correction of imaging artefacts, including optical distortions and acquisition biases. Students develop the ability to critically evaluate raw imaging data and to distinguish between biological signals and technical limitations.
Hands-on workshops conducted in real experimental conditions allow students to fine-tune imaging parameters on advanced confocal systems. They learn to document acquisition settings rigorously, justify their experimental choices and adapt imaging protocols to specific biological questions.
Assessment is based on the acquisition and documentation of confocal datasets, including a critical analysis of raw results. Students are evaluated on their ability to optimise acquisition parameters, ensure data quality and provide a scientifically justified interpretation of their imaging strategy.




	Modalités d'évaluation 

	CCI – Rapport (100%) 








CONFOCAL METROLOGY - ANALYSIS
UE : LIFE IMAGING (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module focuses on the advanced quantitative analysis of confocal imaging data, providing students with the tools and methodologies required to extract biologically meaningful information from complex two-dimensional and three-dimensional datasets. It aims to bridge image acquisition and biological interpretation through rigorous and reproducible analysis workflows.
The course begins with an overview of advanced image processing techniques applied to confocal data, including preprocessing, noise reduction and correction of acquisition artefacts. Students are trained to prepare datasets for reliable quantitative analysis while preserving relevant biological information.
A central component of the module focuses on segmentation strategies in 2D and 3D, enabling the identification and isolation of cellular structures within complex images. Students explore different approaches depending on image characteristics and biological context, and learn how segmentation quality impacts downstream analysis.
The module also addresses quantitative feature extraction, including morphometric measurements, intensity-based analyses and spatial organisation of biological structures. Particular emphasis is placed on the identification of biologically relevant metrics and their interpretation in relation to experimental questions.
Students are introduced to co-localisation analysis, allowing the investigation of spatial relationships between molecular signals within cells. The limitations and potential biases of these approaches are discussed, encouraging a critical evaluation of results.
Hands-on sessions involve the analysis of complex datasets using advanced software tools such as ImageJ/Fiji and Imaris. Students develop reproducible analysis pipelines and learn to manage large datasets efficiently, ensuring consistency across experiments.
The module emphasises reproducibility and standardisation in image analysis, highlighting the importance of documenting workflows, validating methods and ensuring the robustness of quantitative results.
Assessment is based on the analysis of a confocal dataset, presented in the form of a structured report. Students are evaluated on their ability to design an analysis strategy, extract relevant quantitative information and critically interpret their results in a biological context.




	Modalités d'évaluation 

	CCI – Rapport (100%) 




AUTOMATION: IMAGE J
UE : LIFE IMAGING (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module extends students’ skills in image analysis by introducing automation of image processing workflows using macro programming in ImageJ (Fiji). It aims to enable students to develop efficient, reproducible and scalable analysis pipelines adapted to large and complex imaging datasets.
The course begins with an introduction to the principles of automation in image analysis, highlighting the importance of reproducibility, standardisation and efficiency in handling large volumes of data. Students learn how manual workflows can be translated into automated processes.
A central component of the module focuses on macro programming within the ImageJ/Fiji environment. Students are introduced to the structure and logic of macros, allowing them to automate repetitive tasks such as image preprocessing, segmentation and quantitative analysis.
The module also addresses batch processing strategies, enabling students to apply analysis workflows to entire datasets in a consistent and time-efficient manner. Particular emphasis is placed on ensuring the robustness and adaptability of automated pipelines across variable image conditions.
Students are introduced to the use and integration of specialised plugins, extending the capabilities of ImageJ for specific analytical tasks. They learn how to combine different tools into coherent workflows tailored to specific biological questions.
Hands-on sessions play a key role, allowing students to design, test and optimise their own automated analysis pipelines on real datasets. Emphasis is placed on documentation and reproducibility, ensuring that workflows can be shared, validated and reused.
Assessment is based on the development of a complete and documented image analysis pipeline, in which students demonstrate their ability to automate processing steps, manage datasets and produce reproducible quantitative results.
Through this module, students acquire essential skills in automated data analysis, preparing them for advanced imaging approaches, high-throughput experiments and computational biology applications.




	Modalités d'évaluation 

	CCI – Rapport (100%)






MODELING GENE REGULATION NETWORKS VIA DETERMINISTIC OR STOCHASTIC METHODS
UE : SYSTEMS BIOLOGY (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : Q.THOMMEN – quentin.thommen@univ-lille.fr



UE(s) prérequise(s) : 
  
Recommended textbook: Darren J. Wilkinson, Stochastic Modelling for Systems Biology.

	Syllabus : 

	Gene-regulatory networks operate in cells containing finite numbers of molecules, yet they are often represented by smooth deterministic equations. When is this approximation justified, and when does molecular noise become biologically important? This unit is organised into four lessons and two practical training sessions and revisits gene regulation from both deterministic and stochastic perspectives.

The lessons introduce the structure of gene-regulatory networks, feedback architectures, genetic oscillators, stochastic gene expression and the stochastic simulation algorithm. Students compare ordinary differential equation models with reaction-based stochastic descriptions and learn how propensities, molecule numbers and system volume shape the observed dynamics. Oscillations, variability between cells and noise-driven effects are considered not as computational artefacts, but as possible biological properties of regulatory systems.

The practical sessions focus on a deterministic genetic oscillator and a stochastic gene-expression model. Students implement and modify the models, explore the influence of parameters, compare individual stochastic trajectories with deterministic predictions and analyse ensemble statistics. They are also required to validate the code through limiting cases, expected distributions and consistency checks.

The general philosophy is comparative: no modelling formalism is universally superior. Deterministic models provide clarity and efficiency, while stochastic models reveal variability that average trajectories may conceal. Students are expected to justify the chosen level of description, understand the assumptions behind each method and identify the biological conditions under which deterministic and stochastic predictions diverge.




	Modalités d'évaluation 

	CCI – 60% In-class EXAM + 30% Training repport + 10% online quizzes





SURFACE CHARACTERIZATION METHODS AND TOOLS
UE : MICROSYSTEMS (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : V.THOMY – vincent.thomy@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces the physicochemical methods used to characterise surfaces, with a particular focus on their role in biological and biomedical applications. It aims to provide students with a comprehensive understanding of how surface properties influence interactions at the interface between materials and biological systems.
The course begins with an overview of key surface properties, including topography, roughness, wettability, chemical composition and mechanical characteristics. Students learn how these parameters affect biological processes such as cell adhesion, proliferation and differentiation, as well as the performance of engineered systems.
A central component of the module focuses on advanced surface characterisation techniques. Students are introduced to methods such as atomic force microscopy (AFM), spectroscopic ellipsometry, surface spectroscopy techniques, electron microscopy and contact angle measurements. For each technique, the underlying physical principles, measurement capabilities and limitations are analysed.
Particular emphasis is placed on the selection of appropriate methods depending on the experimental question. Students are trained to critically evaluate the relevance of each technique and to interpret the data in relation to surface structure and function.
The module also highlights the importance of surface characterisation in applied contexts, including biomaterial design, microfluidic systems and biosensor development. Students explore how surface engineering can be used to control biological interactions and improve device performance.
Through case studies and data analysis exercises, students develop the ability to interpret complex datasets and to link physicochemical measurements with biological outcomes.
This module provides essential competencies for interdisciplinary research at the interface of biology, materials science and engineering, preparing students for advanced applications in biomedical technologies and microsystems.




	Modalités d'évaluation 

	CCI – Rapport (100%)










BIOSENSORS: PHYSICAL TRANSDUCTION, REALIZATION, INTEGRATION
UE : MICROSYSTEMS (ADVANCED)
BCC : ANALYSING THE MECHANISMS OF LIVING ORGANISMS AND BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : V.THOMY – vincent.thomy@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This interdisciplinary module explores the complete design chain of biosensors, from physical transduction mechanisms to device fabrication and system-level integration. It aims to provide students with a comprehensive understanding of how biological signals can be converted into measurable outputs and implemented in functional analytical systems.
The course begins with an introduction to the fundamental principles of biosensing, focusing on the relationship between biological recognition elements and physical transduction mechanisms. Students explore different modes of signal transduction, including optical, electrical and piezoelectric approaches, and analyse how these mechanisms are adapted to detect specific biological targets.
A central component of the module focuses on the design and realisation of biosensors. Students are introduced to microfabrication techniques and to the integration of biological elements onto engineered surfaces. Particular emphasis is placed on the functionalisation of surfaces to ensure specificity, sensitivity and stability of the biosensing interface.
The module also addresses the integration of biosensors into complex systems, including microfluidic platforms and portable devices. Students examine how system-level constraints, such as fluid handling, signal processing and miniaturisation, influence the design and performance of biosensors.
Particular attention is given to performance evaluation, including sensitivity, selectivity, response time and reproducibility. Students are trained to critically analyse these parameters and to understand the trade-offs involved in biosensor design.
The course concludes with a project-based component, in which students develop a biosensor concept through prototyping or simulation. This project requires them to integrate the different aspects of biosensor design and to evaluate the expected performance of their system.
Assessment is based on technical deliverables and a critical review of the proposed design, evaluating both the scientific rationale and the feasibility of the system. Through this module, students develop key competencies in the design, analysis and integration of biosensing technologies, preparing them for applications in biomedical engineering, diagnostics and research.




	Modalités d'évaluation 

	CCI – Rapport (100%)




PRACTICALS CELL CULTURE IN MICROFLUIDIC DEVICES
UE : CELLS BIOLOGY (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : S.HALLIEZ – sophie.halliez@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This practical module provides hands-on experience in culturing cells within microfluidic devices, bridging cell biology and microsystems engineering. It aims to equip students with the technical and conceptual skills required to manipulate living cells in controlled microscale environments and to understand how these conditions influence cellular behaviour.
The course focuses on the implementation of cell culture protocols in microfluidic platforms, where students learn to handle cells under continuous flow conditions and within confined geometries. Particular attention is given to the specific constraints associated with these systems, including fluid flow control, shear stress, nutrient delivery and the establishment of chemical gradients.
A central component of the module addresses the preparation and handling of microfluidic chips for biological applications. Students are trained in device sterilisation, surface conditioning and preparation for cell seeding, ensuring compatibility between the device and the biological system.
The module also explores how microfluidic environments influence cell morphology, proliferation and function. Students investigate the effects of physical and chemical parameters on cellular responses, allowing them to connect microscale environmental control with biological outcomes.
Practical sessions play a key role, enabling students to design and perform experiments in microfluidic systems, monitor cell behaviour and analyse the impact of controlled conditions on cellular dynamics.
Particular emphasis is placed on experimental design and reproducibility, including the optimisation of protocols and the identification of potential sources of variability specific to microfluidic setups.
Assessment is based on practical work and a detailed report, in which students present their experimental approach, analyse cellular responses and critically evaluate the advantages and limitations of microfluidic culture systems.
Through this module, students develop advanced competencies at the interface of cell biology and microtechnology, preparing them for applications in organ-on-chip systems, tissue engineering and biomedical research.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)





PRESENTATION OF EXPERIMENTAL DESIGN
UE : CELLS BIOLOGY (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : S.HALLIEZ – sophie.halliez@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces students to the principles of rigorous experimental design in biological research, aiming to develop their ability to conceive, structure and justify scientifically sound research strategies. It provides essential methodological tools for transitioning from experimental execution to experimental conception.
The course begins with the formulation of research questions and testable hypotheses. Students learn how to translate biological problems into structured experimental approaches, identifying the objectives and expected outcomes of their studies.
A central component of the module focuses on the development of robust experimental designs. Students are trained to define appropriate variables, select relevant models and integrate suitable controls to ensure the validity and reproducibility of their experiments. Particular attention is given to the identification of potential biases and sources of variability.
The module also addresses key methodological and ethical considerations in experimental research, including data integrity, reproducibility and responsible scientific practices. Students are encouraged to adopt a critical and reflective approach when designing experiments.
An important aspect of the course is the communication and defence of experimental strategies. Students are required to present their experimental designs in a structured and scientifically rigorous manner, justifying their methodological choices and anticipating potential limitations.
The module incorporates a collaborative dimension, simulating multidisciplinary research environments. Students work in groups to develop and refine experimental proposals, fostering discussion, critical feedback and collective problem-solving.
Assessment is based on oral presentations and/or written project proposals, evaluating the ability to design coherent experimental strategies, justify methodological choices and communicate scientific reasoning effectively.
Through this module, students develop key competencies in experimental planning, critical thinking and scientific communication, preparing them for research projects, internships and advanced studies.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)




HOW TO CULTURE CELLS 2ND LEVEL
UE : CELLS BIOLOGY (BASIC)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : S.HALLIEZ – sophie.halliez@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module builds upon the fundamental principles of cell culture and introduces advanced techniques used in modern biological research. It aims to develop students’ ability to design, optimise and critically evaluate cell culture systems under more complex and physiologically relevant conditions.
The course begins with a brief consolidation of core cell culture practices, before extending to more advanced methodologies. Students are introduced to complex culture systems, including co-culture approaches, serum-free conditions and the adaptation of protocols to specific experimental objectives.
A central component of the module focuses on the optimisation of culture conditions. Students learn how to control and fine-tune key parameters such as cell density, medium composition and environmental conditions in order to influence cellular behaviour, differentiation and functionality. The variability between different cell types, including primary cells and more sensitive models, is analysed in detail.
Particular emphasis is placed on experimental design and reproducibility. Students are trained to identify critical parameters, implement appropriate controls and evaluate the robustness of their culture systems. The interpretation of cell behaviour based on morphology, viability and functional readouts is further developed.
Practical sessions allow students to apply advanced culture techniques, troubleshoot experimental issues and optimise protocols in real laboratory conditions. These activities reinforce autonomy and critical thinking in experimental biology.
Assessment is based on a laboratory notebook and a practical evaluation, in which students demonstrate their ability to implement advanced culture techniques, justify their methodological choices and critically analyse their results.
Through this module, students develop advanced competencies in cell culture, preparing them for complex experimental systems and interdisciplinary applications in research and biotechnology.




	Modalités d'évaluation 

	CCI –Oral (25%)





INTERCELULAR COMMUNICATIONS
UE : CELLS BIOLOGY (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : A.TURKEY – annie.turkieh@pasteur-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an advanced exploration of the molecular and biochemical mechanisms underlying intercellular communication, building upon the concepts of cell signalling introduced in previous courses. It aims to deepen students’ understanding of how cells coordinate their behaviour within tissues through complex and dynamic communication networks.
The course examines the different modes of intercellular communication, including paracrine, juxtacrine, autocrine and endocrine signalling. Students analyse how these signalling modalities contribute to the spatial and temporal regulation of cellular responses in multicellular systems.
A central component of the module focuses on specialised communication structures and mechanisms, such as cell junctions, extracellular vesicles and exosomes. Students explore how these elements enable direct or indirect transfer of information, molecules and signals between cells, and how they contribute to the regulation of cellular functions.
Particular emphasis is placed on the integration of communication signals at the tissue level. Students examine how intercellular signalling networks coordinate processes such as development, tissue homeostasis and regeneration. The module also highlights how disruptions in these communication pathways contribute to pathological conditions.
The course further addresses the experimental approaches used to study intercellular communication, including co-culture systems, molecular labelling, tracking of signal transfer and functional assays. Students are encouraged to critically evaluate the strengths and limitations of these methods.
Through case studies and the analysis of recent scientific literature, students develop the ability to interpret complex communication processes and to relate molecular mechanisms to physiological and pathological outcomes.
This module provides an integrative perspective on cellular communication, linking molecular signalling, tissue organisation and disease, and prepares students for advanced research in systems biology, regenerative medicine and biomedical engineering.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)






CONFOCAL MICROSCOPY
UE : LIFE IMAGING (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : E.COURTADE – emmanuel.courtade@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This specialised module focuses on optical metrology applied to confocal microscopy, providing students with advanced tools to evaluate, calibrate and validate imaging systems in a quantitative and reproducible framework. It aims to develop a rigorous understanding of image quality assessment and measurement reliability in high-resolution biological imaging.
The course begins with a detailed analysis of the performance parameters of confocal imaging systems, including spatial resolution, signal-to-noise ratio, detector linearity and system sensitivity. Students are introduced to the concept of the point spread function (PSF) and its role in defining the optical performance and resolution limits of imaging systems.
A central component of the module focuses on calibration and validation procedures. Students learn how to assess and standardise imaging conditions, ensuring the traceability and reproducibility of measurements. The importance of controlled acquisition protocols and instrument benchmarking is emphasised throughout the course.
The module also addresses sources of variability and artefacts in confocal imaging, including optical aberrations, photobleaching and detector-related noise. Students are trained to identify, quantify and correct these effects in order to ensure the reliability of quantitative imaging data.
Particular emphasis is placed on quality assurance and data validation, with a strong focus on reproducible research practices. Students learn how to critically evaluate imaging data and to ensure that quantitative results are robust, comparable and scientifically meaningful.
The pedagogical approach is based on case studies drawn from biomedical research and industrial applications, allowing students to connect metrological principles with real-world imaging challenges.
Through this module, students develop advanced competencies in confocal imaging metrology, enabling them to produce high-quality, validated datasets and to critically assess imaging performance in both academic and applied contexts.




	Modalités d'évaluation 

	NA






CYTOMETRY
UE : LIFE IMAGING (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.SPRIET – Corentin.spriet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an advanced introduction to flow cytometry and imaging cytometry, focusing on both theoretical principles and practical applications in the analysis of complex biological systems. It aims to equip students with the skills required to design, acquire and interpret high-dimensional cytometric data.
The course begins with a review of the fundamental principles of cytometry, including light scattering and fluorescence detection, before moving to advanced concepts related to multiparametric analysis. Students are introduced to the design of antibody panels, with particular attention to marker selection, fluorophore compatibility and experimental objectives.
A central component of the module focuses on spectral compensation and signal separation. Students learn how to correct for fluorescence overlap and optimise experimental conditions to ensure accurate and reliable data acquisition. The challenges associated with high-dimensional datasets are discussed in detail.
The module also addresses the preparation of complex biological samples, including tissues and co-culture systems. Students are trained to handle heterogeneous samples, optimise staining protocols and ensure data quality across different experimental conditions.
Particular emphasis is placed on data analysis and interpretation. Students are introduced to advanced analysis strategies, including gating approaches, population identification and the exploration of multidimensional datasets. Hands-on workshops using specialised software such as FlowJo and Cytobank allow students to develop practical skills in data visualisation and analysis.
The module highlights the importance of reproducibility, standardisation and critical evaluation of cytometric data, especially in the context of large-scale and high-throughput experiments.
Through practical sessions and case studies, students develop the ability to design cytometry experiments, analyse complex datasets and interpret results in a biologically meaningful way. This module prepares students for applications in immunology, cancer research and systems biology.




	Modalités d'évaluation 

	CCI – Quiz (100%)






CONFOCAL METROLOGY - ACQUISITION
UE : LIFE IMAGING (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : M.TARDIVEL – meryem.tardivel@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module provides an advanced exploration of confocal fluorescence microscopy with a strong focus on acquisition strategies and instrument optimisation. It aims to equip students with the skills required to design and perform high-quality imaging experiments adapted to complex biological questions.
The course begins with an in-depth study of confocal microscope configuration, including laser sources, detectors and objective lenses. Students learn how to adjust and optimise these parameters in order to maximise signal quality, resolution and experimental relevance.
A central component of the module focuses on advanced acquisition modalities. Students are trained to perform Z-stack imaging for three-dimensional reconstruction, time-lapse experiments for dynamic processes and multi-channel acquisitions for the analysis of multiple molecular targets. Particular emphasis is placed on selecting appropriate acquisition strategies based on the biological question.
The module also addresses the optimisation of imaging conditions, including the control of photobleaching, signal saturation and acquisition speed. Students are trained to balance image quality with sample preservation, particularly in live-cell imaging contexts.
Although the primary focus is on acquisition, the module introduces the link between acquisition parameters and downstream analysis. Students are made aware of how imaging choices influence quantitative interpretation and data reliability.
Hands-on sessions allow students to work with advanced confocal systems, configure acquisition protocols and generate datasets under realistic experimental conditions. They are trained to document acquisition parameters and justify their methodological choices in a rigorous manner.
Assessment is based on the acquisition and documentation of imaging datasets, as well as the justification of experimental strategies in relation to defined objectives. Through this module, students develop advanced competencies in confocal imaging acquisition, preparing them for high-level experimental work in research environments.




	Modalités d'évaluation 

	CCI –Oral (100%)





MALDI IMAGING
UE : LIFE IMAGING (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.FOCSA – cristian.focsa@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces matrix-assisted laser desorption/ionisation imaging mass spectrometry (MALDI-IMS) as an advanced technique for the spatially resolved analysis of biomolecules in biological samples. It aims to provide students with a comprehensive understanding of how molecular information can be mapped directly within tissues without the need for labelling.
The course begins with the fundamental principles of mass spectrometry imaging, including ionisation processes, mass detection and spatial acquisition. Students are introduced to the specific features of MALDI-IMS and its advantages for analysing complex biological samples.
A central component of the module focuses on sample preparation, which is critical for obtaining high-quality data. Students learn how to prepare biological tissues, apply matrices and optimise experimental conditions to ensure efficient ionisation and spatial resolution. The impact of preparation protocols on data quality and reproducibility is emphasised.
The module also addresses the acquisition of molecular images, including the selection of acquisition parameters and the generation of spatially resolved datasets. Students explore how different classes of biomolecules, such as lipids, peptides and small metabolites, can be detected and mapped within tissue sections.
Particular emphasis is placed on data analysis and interpretation. Students are introduced to bioinformatics tools used for processing mass spectrometry imaging data, including spectral analysis, image reconstruction and multivariate analysis of complex datasets.
Hands-on sessions allow students to work with real datasets, perform molecular mapping and interpret spatial distributions of biomolecules in biological contexts. These activities highlight the potential of MALDI imaging in fields such as pathology, pharmacology and systems biology.
Through this module, students develop an advanced understanding of label-free imaging technologies and their applications in biomedical research, complementing optical imaging approaches and expanding their analytical capabilities.




	Modalités d'évaluation 

	CCI –Oral (100%)





BUILDING A DATA-DRIVEN MODEL WITH PYTHON
UE : SYSTEMS BIOLOGY (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : Q.THOMMEN – quentin.thommen@univ-lille.fr



UE(s) prérequise(s) : 
  
Recommended article: Kevin S. Brown & James P. Sethna, or Gutenkunst et al., “Universally Sloppy Parameter Sensitivities in Systems Biology Models.” PLoS Comput Biol 3(10): e189

	Syllabus : 

	A model may reproduce experimental data beautifully while its parameters remain poorly determined. What, then, has really been learned? This unit develops a complete workflow for confronting mechanistic models with data. It combines three lessons and five supervised project sessions, all centred on a common parameter-estimation problem implemented in Python.

The lessons introduce data-driven modelling, objective functions, deterministic optimisation and stochastic search strategies. Students examine local and global minima, parameter constraints, residuals and predictive performance. Particular emphasis is placed on the distinction between obtaining a good fit and validating a model.

During the five project sessions, students progressively implement the model, construct a score function, perform local and global parameter searches, investigate practical identifiability and complete a Bayesian analysis of parameter and predictive uncertainty. Multi-start optimisation, parameter correlations, sensitivity matrices, profile-based reasoning and posterior distributions are used to reveal situations in which very different parameter sets generate similar trajectories.

The unit is designed as an integrated scientific project rather than a sequence of isolated programming exercises. Each stage contributes to a final report in which students must explain the model, the data, the optimisation choices, the validation strategy and the limits of interpretation. Artificial intelligence may assist with implementation, debugging or explanation, but the students remain responsible for every scientific decision. The guiding principle is simple: parameter estimation is not merely a computational task; it is an inference problem whose conclusions depend on data quality, model structure, identifiability and uncertainty.




	Modalités d'évaluation 

	CCI – Rapport (80%) + Quiz (20%)






BIOSTATISTICS WITH R
UE : SYSTEMS BIOLOGY (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : Q.THOMMEN – quentin.thommen@univ-lille.fr



UE(s) prérequise(s) : 
  
Recommended textbook: Susan Holmes & Wolfgang Huber, Modern Statistics for Modern Biology.

	Syllabus : 

	Biological datasets are rarely clean, perfectly balanced or naturally suited to a single statistical test. How can one move from raw measurements to a conclusion that is both statistically justified and biologically meaningful? This unit is organised into six lessons and three practical training sessions using R.
The lessons cover the nature and structure of biological data, exploratory data analysis, probability distributions, hypothesis testing, common statistical tests, correlation, linear regression and multivariate statistics. Students learn to identify the experimental unit, recognise pseudoreplication, examine missing values and outliers, select an appropriate method and verify its assumptions. Statistical significance is consistently distinguished from effect size, uncertainty and biological relevance.
The practical sessions use real biological datasets to construct reproducible analyses. Students produce exploratory graphics, apply classical tests, analyse relationships between variables and investigate multivariate structure through methods such as principal component analysis and hierarchical clustering. The use of R is presented as a means of making the analytical workflow explicit and reproducible, not as a syntax-learning exercise.

Each submission consists of a single commented script containing the code, the essential outputs and their interpretation. AI tools may help generate or explain code, but students must document what was retained, corrected and validated. The philosophy of the unit is that statistical methods do not replace scientific reasoning. A p-value, regression line or PCA plot becomes meaningful only when the design, assumptions, uncertainty and biological context have been critically examined.




	Modalités d'évaluation 

	CCI – 50% In-class EXAM + 30% Training repport + 20% online quizzes





STEM CELLS ON CHIP
UE : MICROSYSTEMS (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : A.TURKEY – annie.turkieh@pasteur-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module explores the integration of stem cells within microengineered platforms, with a focus on microfluidic systems designed to control cellular microenvironments. It aims to provide students with a comprehensive understanding of how engineering approaches can be used to regulate stem cell behaviour and to recreate physiologically relevant niches in vitro.
The course begins with an overview of the principles underlying the interaction between stem cells and their microenvironment. Students examine how physical, chemical and mechanical cues influence stem cell maintenance, differentiation and fate decisions.
A central component of the module focuses on the design and use of microfluidic devices for stem cell culture. Students learn how microscale engineering enables precise control of parameters such as fluid flow, gradient formation and spatial organisation, allowing the recreation of dynamic and heterogeneous environments.
The module also addresses the use of induced pluripotent stem cells (iPSCs) in microfluidic systems. Students explore experimental approaches for culturing and differentiating these cells under controlled conditions, as well as the challenges associated with maintaining their stability and functionality.
Particular emphasis is placed on the development of biomimetic structures, including scaffold fabrication and surface functionalisation, to support cell adhesion and tissue-like organisation. Students analyse how engineered substrates and mechanical stimulation can modulate stem cell responses.
The course highlights the integration of biochemical and mechanical stimulation strategies to guide cell behaviour, enabling the study of differentiation pathways and tissue formation in controlled environments.
Through case studies and practical examples, students develop an understanding of how stem cell-on-chip systems can be applied in regenerative medicine, disease modelling and drug testing.
This module provides a highly interdisciplinary perspective, combining advanced cell biology and bioengineering, and prepares students for research in organ-on-chip technologies, tissue engineering and biomedical innovation.




	Modalités d'évaluation 

	CCI – 





BIOSENSORS ON CHIP
UE : MICROSYSTEMS (ADVANCED)
BCC : DESIGNING, DEVELOPING AND USING ADVANCED TECHNOLOGIES FOR ANALYSING COMPLEX BIOLOGICAL SYSTEMS

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : C.TARHAN – cagatay.tarhan@junia.com



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces the principles and applications of biosensors integrated within microfluidic platforms, providing students with a comprehensive understanding of on-chip detection systems for biological analysis. It aims to bridge microsystems engineering, cell biology and signal analysis in the context of miniaturised and functional biomedical devices.
The course begins with an overview of the main biosensing strategies used in microfluidic environments, including electrochemical, optical and mechanical transduction methods. Students examine how these detection mechanisms are adapted to monitor biological signals in real time and in confined microscale systems.
A central component of the module focuses on the characterisation of biosensor performance. Students learn how to evaluate key parameters such as sensitivity, specificity, signal-to-noise ratio and response time. Particular emphasis is placed on understanding how device design and experimental conditions influence measurement reliability.
The module also addresses the integration of biosensors into microfluidic devices. Students explore how sensing elements can be combined with fluid handling systems to create compact and functional analytical platforms. The challenges associated with miniaturisation, signal stability and system coupling are discussed.
Particular emphasis is placed on real-world experimental conditions. Students are trained to interpret biosensor signals in complex biological environments, including the presence of noise, variability and interfering factors.




	Modalités d'évaluation 

	CCI – Rapport (100%)













BASICS OF ENTREPRENEURSHIP
UE : BASICS OF ENTREPRENEURSHIP - TECHNOLOGY TRANSFER AND VALORISATION
BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : F.RIQUET – franck.riquet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces students to the fundamental concepts of scientific entrepreneurship, with a focus on the transformation of research ideas into viable innovation projects. It aims to provide essential knowledge and tools for understanding the economic, regulatory and strategic dimensions of biotechnology ventures.
The course begins with an overview of the innovation ecosystem, highlighting the pathways from academic research to industrial applications. Students are introduced to the key stages involved in developing a scientific idea into a structured project.
A central component of the module focuses on business model development. Students learn how to define value propositions, identify target markets and analyse the competitive landscape. The principles of market analysis and positioning are explored in the context of biotechnology and life sciences.
The module also addresses intellectual property issues, including patents, technology transfer and the protection of innovation. Students are introduced to the regulatory and ethical constraints specific to the development of biomedical technologies.
Particular emphasis is placed on the construction of a business plan. Students learn how to structure a project, assess its feasibility and present it in a coherent and convincing manner to potential stakeholders.
The pedagogical approach is based on case studies and interactions with professionals from academia and industry, allowing students to gain insights into real-world entrepreneurial experiences.
Through project-based activities, students develop the ability to translate a scientific concept into an innovation strategy, integrating technical, economic and regulatory considerations.
Assessment is based on project work and/or presentations, evaluating the ability to design and communicate a coherent and viable entrepreneurial project.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)





TECHNOLOGY TRANSFER AND VALORISATION
UE : BASICS OF ENTREPRENEURSHIP - TECHNOLOGY TRANSFER AND VALORISATION
BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

Responsable de l’enseignement : F.RIQUET – franck.riquet@univ-lille.fr



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module introduces students to the processes involved in the valorisation of academic research and the transfer of technologies from research laboratories to industrial and commercial applications. It aims to provide a comprehensive understanding of how scientific innovations are transformed into marketable solutions within the biotechnology and life sciences sectors.
The course begins with an overview of the innovation ecosystem, focusing on the role of technology transfer in bridging academia and industry. Students are introduced to the key stages of the valorisation process, from the identification of innovative results to their development into applied technologies.
A central component of the module focuses on intellectual property management. Students learn the fundamentals of patent drafting, protection strategies and the evaluation of the commercial potential of scientific discoveries. The importance of intellectual property in securing and promoting innovation is emphasised throughout the course.
The module also addresses licensing strategies and negotiation processes. Students explore how technologies are transferred through licensing agreements and how partnerships between public institutions and private companies are structured and managed.
Particular emphasis is placed on the role of technology transfer offices and innovation support structures, such as SATTs, incubators and innovation hubs. Students analyse how these entities facilitate the maturation of projects and support the emergence of start-ups and industrial collaborations.
Real-world case studies from biotechnology and biomedical research are used to illustrate successful and challenging technology transfer processes. These examples allow students to understand the strategic, economic and regulatory factors that influence the transition from research to market.
Through this module, students develop a clear understanding of the mechanisms that enable scientific innovation to reach society, and acquire the skills needed to participate in or lead valorisation initiatives.
Assessment is based on case study analysis and/or project work, evaluating the ability to understand, analyse and propose strategies for the transfer and exploitation of scientific innovations.




	Modalités d'évaluation 

	CCI – Rapport (50%) + Oral (50%)


LABORATORY INNOVATION PROJECT

UE : LABORATORY INNOVATION PROJECT
BCC : EXPERIMENTING AND INNOVATING IN THE LIFE SCIENCES

	Enseignement obligatoire
Modalité d’enseignement : uniquement en présentiel
Langue de l’enseignement : Anglais

 



UE(s) prérequise(s) : 
  
Lectures conseillées : 
·  

	Syllabus : 

	This module takes the form of an individual research-oriented internship, providing students with an immersive experience in a professional environment, either within an academic laboratory or in an industrial setting. It aims to expose students to real-world research practices and to prepare them for advanced studies and research-oriented careers.
Students are integrated into an existing research or development team and are involved in an ongoing scientific or technological project. They are required to understand the context of the project, identify specific objectives and contribute to the design and implementation of experimental or analytical approaches.
A central component of the module focuses on the practical execution of a research project. Students carry out experimental work and/or data analysis, applying the knowledge and techniques acquired throughout the programme, including cell biology, microfluidics, imaging, modelling and biostatistics. Particular emphasis is placed on autonomy, problem-solving and adaptability in a professional environment.
The module also highlights the importance of scientific rigour and reproducibility. Students are expected to document their work, analyse their results critically and reflect on the limitations and perspectives of their project.
In addition to technical skills, students develop transversal competencies such as project organisation, time management, communication within a team and adaptation to different professional contexts.
The internship culminates in the production of a scientific report and an oral presentation. Students are required to present their work, describe their methodology, discuss their results and demonstrate their understanding of the broader scientific or technological context.
Assessment is based on the evaluation of the host supervisor, the quality of the written report and the oral defence. Through this module, students gain their first in-depth experience of the research or innovation environment, strengthening their autonomy and preparing them for further academic or professional engagement.




	Modalités d'évaluation 

	CCI – Rapport (40%) + Oral (40%)+ Tuteur (20%)
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