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FUNCTIONAL AND COMPARATIVE GENOMICS – Instituto Sup erior Técnico 
 
Objectives: 
The discipline describes the most recent experimental approaches and bioinformatics tools 
in the field of Comparative and Functional Genomics, as well as its applications to the study 
of Biology at a genome-wide scale, in an integrative perspective. 
 
Program: 
1. Genome structure and organization. Genome sequencing methods and strategies. 
Genome annotation. 
2. Comparative genomics. Orthologous and Paralogous genes. Synteny. 
3. Genome-wide expression analysis: transcriptomics and expression proteomics. 
Experimental methodologies to study gene and genome-wide expression regulation. 
4. Functional genomics. Chemogenomics, metabolomics, RNomics and other Omics. 
5. Introduction to Systems Biology: modeling of metabolic and transcription regulatory 
networks. 
6. Applications to research in Biology, Biotechnology and Biomedicine. 
 
Lab classes will focus on the use of bioinformatics tools for: 
1. Genome annotation and comparative genomics 
2. Protein structure prediction 
3. Phylogenetic analysis based on synteny maps 
4. Quantitative analysis of 2-dimensional protein gels 
5. Interpretation of the biological meaning of genome-wide data 
6. NMR-based metabolomics analysis 
7. Metabolic network modeling 
 
Evaluation methodology 
Teaching methodologies include lectures and practical classes. The final grade results from 
the balance between the contributions of two evaluation elements: 
1 – Final exam - 50% - The exam is mandatory. A minimal grade of 9,5 values is required. 
2 – Laboratory works focused in the use of bioinformatics tools - 50% - Practical sessions 
will take place throughout the semestre and will be evaluated based on five reports, two be 
delivered by groups of three students. 
Presence in all lab classes is mandatory. 
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