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Course calendar

e Use the current campus calendar for session dates, deadlines, and room information.

e Seminar sessions cover complex human genetic diseases.



Course Structure

. Introduction

Introduction to Genetics and Molecular Biology.

Resources: Databases and Algorithms.

Sequence Analyses. Homology.

Introduction to Gene expression and RNA-seq technologies.

. Heritability and Complex diseases in Homo sapiens.
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. Structure of Proteins and tools for structure prediction (opt)
Transferable skills
e Teamwork

 The R Software for Statistical Computing



Laboratory programme (1/2)

Lab Topic

L1 Introduction to R

L2 Ensembl and NCBI

L3 Sequence comparison and homology

L4 Introduction to Pattern recognition with R

LS Differential Expression




Laboratory programme (2/2)

Lab Topic

L6 Functional Enrichment

L7 Genetic Association. QC and statistical stratification
L8 Genetic association. GWAS in thrombophilia

Genetic-association labs require a Unix-like environment.



Course planning
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E] THEORY CLASS (18:00-20:00, Room H4.4) E] Teaclf] Wed
9/2/26 Introduction to Bioinformatics Alex
16/2/26 Introduction to biology | Alex
23/2/26 Introduction to biology Il Alex
2/3/26 Human Genome. Databases, online resources Alex
9/3/26 Homology Alex
16/3/26 Homology, gene expression analysis | Alex
23/3/26 Homology, gene expression analysis I Alex

30/3/26 NO CLASS

6/4/26 NO CLASS
13/4/26 Midterm Quiz / Gene Expression Analysis Alex
20/4/26 Gene Expression Analysis/Functional Enrichm Alex

27/4/26 Human Genetics and inheritance | Soria
4/5/26 Human Genetics and inheritance Il Soria
11/5/26 Human Genetics and inheritance Il| Soria

18/5/26 Second Term Quiz / Human Genetics and inh Soria

3 LAB SESSION (17:30-19:30, Room H4.4) [ Teach

11/2/26 L.1 Introduction to R Joshua
18/2/26 NO CLASS
25/2/26 NO CLASS

4/3/26 L.2 Ensembl! and NCBI Joshua
11/3/26 L.3 Computing Homology Joshua

18/3/26 NO CLASS
25/3/26 NO CLASS
1/4/26 NO CLASS
8/4/26 L4 Introduction to Pattern Recognition with Joshua

15/4/26 L5. Differencial Expression | Joshua

22/4/26 L6. Functional Enrichment Joshua

29/4/26 L7. Genetic Association | Joshua
6/5/26 NO CLASS

13/5/26 NO CLASS

20/5/26 L8. Genetic Association I Joshua



Assessment (provisional)

1. Laboratories and Reverse Class (RC) activities (33%)
2. 2 quizzes ( 33%)
3. Afinal Assignment ( 34%)



Final Assignment

1. You will be offered several project topics.
2. Most goals will try to replicate partial results from a research paper.

3. You may also propose your own topic, dataset, or research question.
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Questions and discussion

What would you like to investigate with biological data?
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