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30 Biomarkers and Artificial Intelligence
Coordinator Name Learning Objectives Targeted S Content
B able to prepare and clean biomedicaldatasts for analyss deniify potential biases in bomedical data.
. Data Visualzation Techniques (Histograms, Boxplots, Scatter Potsl.
P. SUCHON
Adapted to Biomarkers |V2rbity. b Communicate staistical rsults lealy and accuratly. Prevention of Common Biases and Erors.
Use of Sftware Toolsfor Desciptve Analyss
Support for
& tega, Asses ethical sks and propose mitgation strategis.
DuBOS + "
3 UBOIS | i neigence Jators, Privacy. Data Protection, and Informed Consent Procedures.
Healthearo 1 abity, and consent. Accountabilty and Transparency in Al Systems
[Real-World Case Studiesand thical Debates
Efectively search or reevant sources n scientic databases, [Advanced Document Search Techmiques.
standards for Evaluating and Choosing Sources.
Buid  structurd nd coherent scientifc argument. Wite a clear, structured. and well-argued sientfc document. [Methods o Synthesis and Critcal Anaysis.
3 C.DUBOIS ibliographic Project  |ge proficient in academic writing and citation guidelines. Use bibliographic and reference management tools (e.g. Zotero, Mendeley). Scientific Writing and Editorial Standards.
Professionaly present the biblographic project oraly. Biblographic Managemen Tools.
Ors Presentation and Defense of the ibographic Project
(Inroduction to SingleCell Dat.
Machine Leamin: (/9% e o et et e e i minomsion T,
nyzerests tocerve meaninfulbiological insights vahute the performance of machine erning el upervised Learning Algorithms (Cissificaton,Regresson
‘ As. Application to the " il bicosical ns e = e e Aserithms ( caressor)
Use ppropriate programming toels an lbraries (Python, s dentify and visuaize important fatures from datasets. ms Clusterin,
CHRETIEN | Analysi of Single-Cell Evaluste and improve mocdels based on bologicl gol. Crossvaldation nc ModelEvalution.
Datasets icisics Appications and Interpretaion o Rests.
Advanced and
Specialized Uses of ®
iyaing, and visulzing Acvanced Data Manipulation with pandas, numpy (Python),orcata tabe (R
Diltalpees complex datasets. Develop automated and reproducie analyss pipeines:  rogramming Reusable Functions and Modules
Creste rliable applications and scrptsfo sientifc setings. tation, modulrity).
3 R. BOUTALBI | Advanced Programming Integrate speciaied brares for biomedica dta processing. born, geplt
utomation of Anaysis Workfows
Introduction to Unt Testig and Continuous Itegraton
Cade Dacumentation and Best Colboratie Practices
WES, WG itroduction to Genomic Bionformatics
Genomic Data Formats (FASTQ, BAM, VCF)
Introduction to Unit Seauence s Worktows e  Amotaton
utaton Databases an Genetic Biomarkers
3 C-BEROUD | Testing and Continuous Statistcal Analysis of Mutations
Integration Commonly Used Software and Tools (GATK. Samtools, Annovar, etc)
intesrategenetic and cinicldatabses for bomarker context
Ethics and Confidentialty in the Handiing of Genetic Data
T — TR
evelopment a
P — K \mage Analysis Integrating aticial nteligence techniquesinto image analysi. mage Preprocessing Fierng. Segmentation Correction
£ 3 CHaumoiTR | ™8 Anavsis =  Assssing the qualtyand eproducibiy o image analyses. Feature Edracton: Shapes Testures, Intenstes
Expert-Level . Biomarker Diagnosis Radioni
Knowledge Softwre Tools Image), it image),
n
Proctical Cases and Workshops on Biomedical Image Anaysis
o, nteroperab
e o). Standards and Norms fo Data Management (FAIR Principles)
workfows) Platiorms for Data and Code Depositon and Archiving
. < exroup | oven scence sparency. collaboration. vk
Reproducible Science Version Controland Collaborative Project Management Tools (Gi. Github)
Case Studie an Bst Prcties in Bomedical Rescarch
Ethical and Legal ssues in Open Scence:
30 Semester 4 - M2 Biomarkers and Artificial Intelligence
Support for - .
Organizational or
ethodology, reul
30 C.DUBOIS | Internship and Thesis st
Integrating efectivel nto a esearch team or a company.




