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Docente Responsavel Paulo José Garcia de Lemos Trigueiros de Martel
DOCENTE TIPO DE AULA | TURMAS TOTAL HORAS DE CONTACTO (*)
Paulo José Garcia de Lemos Trigueiros de Martel T, TP T1, TP1; TP2; TP3A; TP3B 5T; 68TP
Jodo Carlos Serafim Varela T, TP T1; TP1; TP2; TP3A; TP3B 9T; 44TP

* Para turmas lecionadas conjuntamente, apenas é contabilizada a carga horaria de uma delas.

ANO | PERIODO DE FUNCIONAMENTO* HORAS DE CONTACTO HORAS TOTAIS DE TRABALHO ECTS

3°4° | S1 14T; 28TP 156 6

* A-Anual;S-Semestral;Q-Quadrimestral; T-Trimestral

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Nocdes basicas de Genética e Biologia Molecular. No¢des basicas de Estatistica. Nogéo béasicas de Bioquimica.

Objetivos de aprendizagem (conhecimentos, aptiddes e competéncias)

Organizacéo da informagao bioinformatica em formatos apropriados. Realizagao, interpretagdo e validacéo de resultados de pesquisa de
semelhancas e homologias em bases de dados de sequéncias primarias (nucleotidicas e proteicas), estruturas, dominios estruturais e
funcionais, de modo a prever e modelar a localizag&o, estrutura e fungdo de macromoléculas, a sua eventual interacdo com outras
moléculas, a sua origem e relagdes evolutivas.

Contelidos programaticos

Conceito e convengdes da bioinformatica, problemas que a bioinformatica procura solucionar. Representac¢ao bioinformatica de sequéncias
biol6gicas. Alinhamentos locais e globais. Localizagdo de ORFs em sequéncias nucleotidicas. Matrizes de substituicdo. Pesquisas de
sequéncias bioldgicas em base de dados. Alinhamentos mdltiplos de sequéncias de proteinas e seu uso para inferéncias estruturais e
funcionais. Geragéo e pesquisas de perfis a partir de alinhamentos multiplos. Bases de dados de perfis e motivos proteicos. Previsdo da
estrutura, funcéo e localizacao intracelular de proteinas. Previsdo de estrutura secundéria e terciéria de proteinas. Alinhamentos estruturais.
Visualizacao de estruturas tridimensionais de proteinas. Andlise de interac¢des proteina-ligando e proteina-proteina. Rudimentos de
estimacéo filogenética e evolucdo molecular.
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Metodologias de ensino (avaliacdo incluida)

Nas aulas tedricas sdo transmitidos fundamentos dos varios métodos e algoritmos da bioinformatica, bem como do seu enquadramento e
sdo descritos brevemente os varios recursos disponiveis para o seu uso. Nas aulas teérico-praticas os estudantes resolvem exercicios com
aplicacéo dos conceitos, algoritmos e ferramentas descritos nas aulas tedricas. A resolugao dos exercicios baseia-se na utilizacdo de
ferramentas "on-line", de acesso livre na internet. Nestas aulas é previsto algum tempo para discusséo e clarificagcdo de duvidas dos alunos,
funcionando estes periodos como horas tutoriais integradas na aula teérico-pratica.A classificacao final tem um componente teérica (70%) e
uma componente de avaliag@o continua (30%). A avaliacdo continua realiza-se da seguinte forma: os alunos serdo responséaveis pela
anotacgdo de 1 sequéncia por aluno. Alunos com nota inferior a 9.0 na avaliacao continua terdo que realizar um exame escrito relativo a
componente tedrico-pratica.

Bibliografia principal
Mount, D.W. (2004). Bioinformatics: sequence and genome analysis. 2nd Ed. Cold Spring Harbor Laboratory Press, NY, USA.

Claverie, J.-M. & Notredame, C. (2007). Bioinformatics for dummies. Wiley Publishing, NY, USA.
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Academic Year

2020-21

Course unit

BIOINFORMATICS

Courses

BIOTECHNOLOGY (1st Cycle)
BIOLOGY (1st Cycle)

BRANCH BIOLOGY
BIOLOGICAL ENGINEERING (Integrated Masters)

BIOCHEMISTRY (1st Cycle)

Faculty / School

FACULTY OF SCIENCES AND TECHNOLOGY

Main Scientific Area

CY BI

Acronym

BC GB

Language of instruction

Portuguese-PT, English-EN

Teaching/Learning modality

Presential

Coordinating teacher

Paulo José Garcia de Lemos Trigueiros de Martel
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Teaching staff Type Classes Hours (*)
Paulo José Garcia de Lemos Trigueiros de Martel T, TP T1; TP1;, TP2; TP3A; TP3B 5T, 68TP
Jodo Carlos Serafim Varela T; TP T1; TP1; TP2; TP3A; TP3B 9T; 44TP

* For classes taught jointly, it is only accounted the workload of one.

Contact hours

T TP PL TC S E oT O Total
14 |[28 [0 I8 [0 0 I8 [0 | [156
T - Theoretical; TP - Theoretical and practical ; PL - Practical and laboratorial; TC - Field Work; S - Seminar; E - Training; OT - Tutorial; O - Other

Pre-requisites

no pre-requisites

Prior knowledge and skills

Basic knowledge of Biochemistry, Molecular Genetics and Statistics.

The students intended learning outcomes (knowledge, skills and competences)

Organization of information in formats appropriate to bioinformatics. Interpretation and validation of search results concerning similarities and
homology in databases of primary sequences (nucleotide and protein), structures, structural and functional domains in order to model and
predict the location, structure and function of macromolecules, their possible interaction with other molecules, their origin and evolutionary
relationships.

Syllabus

Concepts and conventions of bioinformatics, problems that bioinformatics tackles. Representation of biological sequences in bioinformatics.
Local and global alignments. Location of ORFs in nucleotide sequences. Substitution matrices. Search for biological sequences in databases.
Multiple alignments of protein sequences and their use for functional and structural inference. Generation and search for profiles in multiple
alignments. Databases of profiles and protein motifs. Prediction of structure, function and intracellular location of proteins. Prediction of
secondary and tertiary structure of proteins. Structural alignments. Viewing of three-dimensional structures of proteins. Analysis of
protein-ligand and protein-protein interactions. Rudiments of molecular evolution and phylogenetic estimation. /
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Teaching methodologies (including evaluation)

Foundations of several methods and algorithms in bioinformatics and their context, are given in lectures. Several resources / tools available
for use by the students are described briefly. In computer labs, the students will solve exercises by applying the concepts, algorithms and
tools described in the lectures. The resolution of the exercises is based on the use of free access online tools. In these classes time for
discussion of results and clarification of doubts of students is also provided. The final grade is calculated as follows: theoretical exame (70%),
continuous evaluation (30%). Continuous evaluation is carried out as follows: each student will be responsible for the annotation of one
metagenomic sequence in the international platform Annotathon. Students with a grade lower than 9.0 (out of 20.0) will have to undertake a
pratical exam covering the course work subjects.

Main Bibliography
Lesk, A. (2019) Introduction to Bioinformatics. 5th Ed. Oxford University Press, UK
Mount, D.W. (2004). Bioinformatics: sequence and genome analysis. 2nd Ed. Cold Spring Harbor Laboratory Press, NY, USA.

Claverie, J.-M. & Notredame, C. (2007). Bioinformatics for dummies. Wiley Publishing, NY, USA.
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