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Numero de créditos: 4

Carga horaria semestral: 60h
Carga horaria semanal tedrica: 4h
Carga horaria semanal pratica: Oh Semestres: |

Ementa

Estrutura de biomoléculas

Bancos de dados estruturais

Visualizacdo de estruturas biomoleculares
Modelagem molecular

Docking proteina-ligante

Simulagdes de dinamica molecular
Evolucéo tridimensional

Bioinformatica estrutural na biotecnologia

Conteldo

Unidade T P To

1.Estrutura de biomoléculas 6h Oh 6h
1.Estrutura de proteinas
2.Estrutura de complexos proteina-acidos nucleicos
3.Estrutura de complexos proteina ligante

2.Bancos de dados estruturais 8h Oh 8h
1.Introducéo aos bancos de dados estruturais
2.Banco de dados de proteinas e ligantes
3.Bancos de dados de enzimas
4.Uso e interpretacdo de bancos de dados estruturais

3.Visualizagao de estruturas biomoleculares 8h Oh 8h
1.Introducéo a comandos bésicos de bioinformatica para visualizagao
biomolecular
2.Ferramentas para visualizagdo: Pymol, UCSF Chimera, VMD
3.Interpretacdo e manipulacéo de estruturas biomoleculares

4.Modelagem molecular 8h Oh 8h
1.Métodos de modelagem molecular de proteinas
2.Alphafold2 e o estado da arte em modelagem de proteinas
3.Modelagem de complexos oligoméricos
4.Controle de qualidade de modelos estruturais

5.Docking proteina-ligante 8h Oh 8h
1.Algoritmos e softwares de docking proteina-ligante
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2.Predicéo de afinidade proteina-ligante

6.Simulac¢8es de dindmica molecular
1.Introducéo as simulagdes de dindmica molecular
2.Criacdo de sistemas para proteinas soltveis
3.Criacéo de sistemas membranares
4.Producdo e andlise de trajetdrias dinamicas

10h

Oh

10h

7.Evolucéo tridimensional
1.Analise de similaridade estrutural de proteinas
2.Andlise filogenética baseada em estrutura tridimensional

6h

Oh

6h

8.Bioinformética estrutural na biotecnologia
1.Aplicacdes da biologia estrutural no descobrimento de proteinas
2.Uso da bioinformatica estrutural na engenharia genética e areas correlatas

6h

Oh

6h

Total

60h

Oh

60h

Tedrica (T); Pratica (P); Total (To);
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BQI 762 - Bioinforméatica Estrutural
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Bibliografias complementares

Nao definidas
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BQI 762 - Structural Bioinformatics

Departamento de Bioguimica e Biologia Molecular - Centro de Ciéncias Bioldgicas e da Saude

Catalog: 2024

Number of credits: 4

Total hours: 60h

Weekly workload - Theoretical: 4h
Weekly workload - Practical: Oh Period: |

Content

Structure of biomolecules

Structural databases

Visualization of biomolecular structures
Molecular modeling

Protein-ligand docking

Molecular dynamics simulations
Three-dimensional evolution

Structural bioinformatics in biotechnology

Course program

Unit T P To

1.Structure of biomolecules 6h Oh 6h
1.Protein structure
2.Protein-nucleic acid complex structure
3.Protein-ligand complex structure

2.Structural databases 8h Oh 8h
1.Introduction to structural databases
2.Protein and ligand databases
3.Enzyme databases
4.Use and interpretation of structural databases

3.Visualization of biomolecular structures 8h Oh 8h
1.Introduction to basic bioinformatics commands for biomolecular visualization
2.Visualization Tools: PyMOL, UCSF Chimera, VMD
3.Interpretation and manipulation of biomolecular structures

4.Molecular modeling 8h Oh 8h
1.Methods of protein molecular modeling
2.AlphaFold2 and the state of the art in protein modeling
3.0ligomeric complex modeling
4.Quality control of structural models

5.Protein-ligand docking 8h Oh 8h
1.Protein-ligand docking algorithms and software;
2.Protein-ligand affinity prediction
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6.Molecular dynamics simulations
1.Introduction to molecular dynamics simulations
2.Creation of systems for soluble proteins
3.Creation of membrane systems
4.Production and analysis of dynamic trajectories

10h

Oh

10h

7.Three-dimensional evolution
1.Analysis of protein structural similarity
2.Phylogenetic analysis based on three-dimensional structure

6h

Oh

6h

8.Structural bioinformatics in biotechnology
1.Applications of structural biology in protein discovery
2.Use of structural bioinformatics in genetic engineering and related areas

6h

Oh

6h

Total

60h

Oh

60h

Theoretical (T); Practical (P); Total (To);
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Fundamental references

Description Copies
DAVID L. NELSON, MICHAEL M. COX. Lehninger Principles of Biochemistry. Macmillan 0
Learning. 7Th ed. 1091p. 2021.

ANTAO, Tiago. Bioinformatics with Python Cookbook - Second Edition. Packt Publishing. 2nd ed. | 0
390p. 2019.

HAUBOLD, Bernhard; BORSCH-HAUBOLD, Angelika. Bioinformatics for Evolutionary Biologists: | O
A Problems Approach. Springer. 2nd ed. 411p. 2023.

COMPEAU, Phillip; PEVZNER, Pavel. Bioinformatics Algorithms: An Active Learning Approach. 0
3rd ed. Active Learning Publishers. 908p. 2020.

ANDERSEN, Hans C. Understanding Molecular Simulation: From Algorithms to Applications. 0
Academic Press, 2nd ed. 2020.

Complementary references

Not defined
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