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Bioinformática e Biologia Computacional

▪ Bioinformatics – application of computational tools to 

expand the use of biological, medical, behavioral data, 

including acquisition, consolidation, visualization, analysis

▪ Computational biology – development and application   

of data-analytical methods, mathematical modeling and 

computational simulation techniques to study biological, 

behavioral, and social systems
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Fluxo de informação: dogma central
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Genética…
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… Epigenética
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Mathematics

Bioinformática e Biologia Computacional são áreas científicas

nas quais a informática, biologia, matemática e estatística se encontram

Statistics

Computer 

Science
Biology
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learning
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Bioinformática e Biologia Computacional



Tópicos

▪ Medicina e saúde

▪ Evolução e filogenia

▪ Biotecnologia

▪ Genómica, epigenómica

▪ Transcriptómica, proteómica

▪ Biologia estrutural

▪ Biologia de sistemas

▪ Microbioma



Áreas de investigação

1. Bioinformática

Teoria da Informação: análise de sequências

2. Biologia de Sistemas

Modelação dinâmica, identificação e optimização

de sistemas biológicos: redes metabólicas

3. Biomedicina

Bioestatística e aprendizagem automática para 

análise de dados clínicos, e.g. infecção e cancro

12



Tamanho do Genoma

In: “Molecular Biology of the Cell” – Alberts et al.



Courtesy: Prof. Ana Teresa Freitas
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A importância crescente da Bioinformática 

1990 
Human Genome Project
Um projecto de 15 anos lançado 
pelo Congresso Americano

2001
Publicação do primeiro rascunho 
do genoma Humano



CTCGAGGGGCCTAGACATTGCCCTCCAGAGAGAGCACCCAACACCCTCCAGGCTTGACCGGCCAGGGTGTCCCCTTCCTACCTTGGAGAGAGCAGC

CCCAGGGCATCCTGCAGGGGGTGCTGGGACACCAGCTGGCCTTCAAGGTCTCTGCCTCCCTCCAGCCACCCCACTACACGCTGCTGGGATCCTGGA

TCTCAGCTCCCTGGCCGACAACACTGGCAAACTCCTACTCATCCACGAAGGCCCTCCTGGGCATGGTGGTCCTTCCCAGCCTGGCAGTCTGTTCCT

CACACACCTTGTTAGTGCCCAGCCCCTGAGGTTGCAGCTGGGGGTGTCTCTGAAGGGCTGTGAGCCCCCAGGAAGCCCTGGGGAAGTGCCTGCCTT

GCCTCCCCCCGGCCCTGCCAGCGCCTGGCTCTGCCCTCCTACCTGGGCTCCCCCCATCCAGCCTCCCTCCCTACACACTCCTCTCAAGGAGGCACC

CATGTCCTCTCCAGCTGCCGGGCCTCAGAGCACTGTGGCGTCCTGGGGCAGCCACCGCATGTCCTGCTGTGGCATGGCTCAGGGTGGAAAGGGCGG

AAGGGAGGGGTCCTGCAGATAGCTGGTGCCCACTACCAAACCCGCTCGGGGCAGGAGAGCCAAAGGCTGGGTGTGTGCAGAGCGGCCCCGAGAGGT

TCCGAGGCTGAGGCCAGGGTGGGACATAGGGATGCGAGGGGCCGGGGCACAGGATACTCCAACCTGCCTGCCCCCATGGTCTCATCCTCCTGCTTC

TGGGACCTCCTGATCCTGCCCCTGGTGCTAAGAGGCAGGTAAGGGGCTGCAGGCAGCAGGGCTCGGAGCCCATGCCCCCTCACCATGGGTCAGGCT

GGACCTCCAGGTGCCTGTTCTGGGGAGCTGGGAGGGCCGGAGGGGTGTACCCCAGGGGCTCAGCCCAGATGACACTATGGGGGTGATGGTGTCATG

GGACCTGGCCAGGAGAGGGGAGATGGGCTCCCAGAAGAGGAGTGGGGGCTGAGAGGGTGCCTGGGGGGCCAGGACGGAGCTGGGCCAGTGCACAGC

TTCCCACACCTGCCCACCCCCAGAGTCCTGCCGCCACCCCCAGATCACACGGAAGATGAGGTCCGAGTGGCCTGCTGAGGACTTGCTGCTTGTCCC

CAGGTCCCCAGGTCATGCCCTCCTTCTGCCACCCTGGGGAGCTGAGGGCCTCAGCTGGGGCTGCTGTCCTAAGGCAGGGTGGGAACTAGGCAGCCA

GCAGGGAGGGGACCCCTCCCTCACTCCCACTCTCCCACCCCCACCACCTTGGCCCATCCATGGCGGCATCTTGGGCCATCCGGGACTGGGGACAGG

GGTCCTGGGGACAGGGGTCCGGGGACAGGGTCCTGGGGACAGGGGTGTGGGGACAGGGGTCTGGGGACAGGGGTGTGGGGACAGGGGTGTGGGGAC

AGGGGTCTGGGGACAGGGGTGTGGGGACAGGGGTCCGGGGACAGGGGTGTGGGGACAGGGGTCTGGGGACAGGGGTGTGGGGACAGGGGTGTGGGG

ACAGGGGTCTGGGGACAGGGGTGTGGGGACAGGGGTCCTGGGGACAGGGGTGTGGGGACAGGGGTGTGGGGACAGGGGTGTGGGGACAGGGGTGTG

GGGACAGGGGTCCTGGGGATAGGGGTGTGGGGACAGGGGTGTGGGGACAGGGGTCCCGGGGACAGGGGTGTGGGGACAGGGGTGTGGGGACAGGGG

TCCTGGGGACAGGGGTCTGAGGACAGGGGTGTGGGCACAGGGGTCCTGGGGACAGGGGTCCTGGGGACAGGGGTCCTGGGGACAGGGGTCTGGGGA

CAGCAGCGCAAAGAGCCCCGCCCTGCAGCCTCCAGCTCTCCTGGTCTAATGTGGAAAGTGGCCCAGGTGAGGGCTTTGCTCTCCTGGAGACATTTG

CCCCCAGCTGTGAGCAGGGACAGGTCTGGCCACCGGGCCCCTGGTTAAGACTCTAATGACCCGCTGGTCCTGAGGAAGAGGTGCTGACGACCAAGG

AGATCTTCCCACAGACCCAGCACCAGGGAAATGGTCCGGAAATTGCAGCCTCAGCCCCCAGCCATCTGCCGACCCCCCCACCCCGCCCTAATGGGC

CAGGCGGCAGGGGTTGACAGGTAGGGGAGATGGGCTCTGAGACTATAAAGCCAGCGGGGGCCCAGCAGCCCTCAGCCCTCCAGGACAGGCTGCATC

AGAAGAGGCCATCAAGCAGGTCTGTTCCAAGGGCCTTTGCGTCAGGTGGGCTCAGGGTTCCAGGGTGGCTGGACCCCAGGCCCCAGCTCTGCAGCA

GGGAGGACGTGGCTGGGCTCGTGAAGCATGTGGGGGTGAGCCCAGGGGCCCCAAGGCAGGGCACCTGGCCTTCAGCCTGCCTCAGCCCTGCCTGTC

TCCCAGATCACTGTCCTTCTGCCATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGACCCAGCCGCAGCCT

TTGTGAACCAACACCTGTGCGGCTCACACCTGGTGGAAGCTCTCTACCTAGTGTGCGGGGAACGAGGCTTCTTCTACACACCCAAGACCCGCCGGG

AGGCAGAGGACCTGCAGGGTGAGCCAACCGCCCATTGCTGCCCCTGGCCGCCCCCAGCCACCCCCTGCTCCTGGCGCTCCCACCCAGCATGGGCAG

AAGGGGGCAGGAGGCTGCCACCCAGCAGGGGGTCAGGTGCACTTTTTTAAAAAGAAGTTCTCTTGGTCACGTCCTAAAAGTGACCAGCTCCCTGTG

GCCCAGTCAGAATCTCAGCCTGAGGACGGTGTTGGCTTCGGCAGCCCCGAGATACATCAGAGGGTGGGCACGCTCCTCCCTCCACTCGCCCCTCAA

ACAAATGCCCCGCAGCCCATTTCTCCACCCTCATTTGATGACCGCAGATTCAAGTGTTTTGTTAAGTAAAGTCCTGGGTGACCTGGGGTCACAGGG

TGCCCCACGCTGCCTGCCTCTGGGCGAACACCCCATCACGCCCGGAGGAGGGCGTGGCTGCCTGCCTGAGTGGGCCAGACCCCTGTCGCCAGCCTC

ACGGCAGCTCCATAGTCAGGAGATGGGGAAGATGCTGGGGACAGGCCCTGGGGAGAAGTACTGGGATCACCTGTTCAGGCTCCCACTGTGACGCTG

CCCCGGGGCGGGGGAAGGAGGTGGGACATGTGGGCGTTGGGGCCTGTAGGTCCACACCCAGTGTGGGTGACCCTCCCTCTAACCTGGGTCCAGCCC

GGCTGGAGATGGGTGGGAGTGCGACCTAGGGCTGGCGGGCAGGCGGGCACTGTGTCTCCCTGACTGTGTCCTCCTGTGTCCCTCTGCCTCGCCGCT

GTTCCGGAACCTGCTCTGCGCGGCACGTCCTGGCAGTGGGGCAGGTGGAGCTGGGCGGGGGCCCTGGTGCAGGCAGCCTGCAGCCCTTGGCCCTGG

AGGGGTCCCTGCAGAAGCGTGGCATTGTGGAACAATGCTGTACCAGCATCTGCTCCCTCTACCAGCTGGAGAACTACTGCAACTAGACGCAGCCTG

CAGGCAGCCCCACACCCGCCGCCTCCTGCACCGAGAGAGATGGAATAAAGCCCTTGAACCAGCCCTGCTGTGCCGTCTGTGTGTCTTGGGGGCCCT



CTCGAGGGGCCTAGACATTGCCCTCCAGAGAGAGCACCCAACACCCTCCAGGCTTGACCGGCCAGGGTGTCCCCTTCCTACCTTGGAGAGAGCAGC

CCCAGGGCATCCTGCAGGGGGTGCTGGGACACCAGCTGGCCTTCAAGGTCTCTGCCTCCCTCCAGCCACCCCACTACACGCTGCTGGGATCCTGGA

TCTCAGCTCCCTGGCCGACAACACTGGCAAACTCCTACTCATCCACGAAGGCCCTCCTGGGCATGGTGGTCCTTCCCAGCCTGGCAGTCTGTTCCT

CACACACCTTGTTAGTGCCCAGCCCCTGAGGTTGCAGCTGGGGGTGTCTCTGAAGGGCTGTGAGCCCCCAGGAAGCCCTGGGGAAGTGCCTGCCTT

GCCTCCCCCCGGCCCTGCCAGCGCCTGGCTCTGCCCTCCTACCTGGGCTCCCCCCATCCAGCCTCCCTCCCTACACACTCCTCTCAAGGAGGCACC

CATGTCCTCTCCAGCTGCCGGGCCTCAGAGCACTGTGGCGTCCTGGGGCAGCCACCGCATGTCCTGCTGTGGCATGGCTCAGGGTGGAAAGGGCGG

AAGGGAGGGGTCCTGCAGATAGCTGGTGCCCACTACCAAACCCGCTCGGGGCAGGAGAGCCAAAGGCTGGGTGTGTGCAGAGCGGCCCCGAGAGGT

TCCGAGGCTGAGGCCAGGGTGGGACATAGGGATGCGAGGGGCCGGGGCACAGGATACTCCAACCTGCCTGCCCCCATGGTCTCATCCTCCTGCTTC

TGGGACCTCCTGATCCTGCCCCTGGTGCTAAGAGGCAGGTAAGGGGCTGCAGGCAGCAGGGCTCGGAGCCCATGCCCCCTCACCATGGGTCAGGCT

GGACCTCCAGGTGCCTGTTCTGGGGAGCTGGGAGGGCCGGAGGGGTGTACCCCAGGGGCTCAGCCCAGATGACACTATGGGGGTGATGGTGTCATG

GGACCTGGCCAGGAGAGGGGAGATGGGCTCCCAGAAGAGGAGTGGGGGCTGAGAGGGTGCCTGGGGGGCCAGGACGGAGCTGGGCCAGTGCACAGC

TTCCCACACCTGCCCACCCCCAGAGTCCTGCCGCCACCCCCAGATCACACGGAAGATGAGGTCCGAGTGGCCTGCTGAGGACTTGCTGCTTGTCCC

CAGGTCCCCAGGTCATGCCCTCCTTCTGCCACCCTGGGGAGCTGAGGGCCTCAGCTGGGGCTGCTGTCCTAAGGCAGGGTGGGAACTAGGCAGCCA

GCAGGGAGGGGACCCCTCCCTCACTCCCACTCTCCCACCCCCACCACCTTGGCCCATCCATGGCGGCATCTTGGGCCATCCGGGACTGGGGACAGG

GGTCCTGGGGACAGGGGTCCGGGGACAGGGTCCTGGGGACAGGGGTGTGGGGACAGGGGTCTGGGGACAGGGGTGTGGGGACAGGGGTGTGGGGAC

AGGGGTCTGGGGACAGGGGTGTGGGGACAGGGGTCCGGGGACAGGGGTGTGGGGACAGGGGTCTGGGGACAGGGGTGTGGGGACAGGGGTGTGGGG

ACAGGGGTCTGGGGACAGGGGTGTGGGGACAGGGGTCCTGGGGACAGGGGTGTGGGGACAGGGGTGTGGGGACAGGGGTGTGGGGACAGGGGTGTG

GGGACAGGGGTCCTGGGGATAGGGGTGTGGGGACAGGGGTGTGGGGACAGGGGTCCCGGGGACAGGGGTGTGGGGACAGGGGTGTGGGGACAGGGG

TCCTGGGGACAGGGGTCTGAGGACAGGGGTGTGGGCACAGGGGTCCTGGGGACAGGGGTCCTGGGGACAGGGGTCCTGGGGACAGGGGTCTGGGGA

CAGCAGCGCAAAGAGCCCCGCCCTGCAGCCTCCAGCTCTCCTGGTCTAATGTGGAAAGTGGCCCAGGTGAGGGCTTTGCTCTCCTGGAGACATTTG

CCCCCAGCTGTGAGCAGGGACAGGTCTGGCCACCGGGCCCCTGGTTAAGACTCTAATGACCCGCTGGTCCTGAGGAAGAGGTGCTGACGACCAAGG

AGATCTTCCCACAGACCCAGCACCAGGGAAATGGTCCGGAAATTGCAGCCTCAGCCCCCAGCCATCTGCCGACCCCCCCACCCCGCCCTAATGGGC

CAGGCGGCAGGGGTTGACAGGTAGGGGAGATGGGCTCTGAGACTATAAAGCCAGCGGGGGCCCAGCAGCCCTCAGCCCTCCAGGACAGGCTGCATC

AGAAGAGGCCATCAAGCAGGTCTGTTCCAAGGGCCTTTGCGTCAGGTGGGCTCAGGGTTCCAGGGTGGCTGGACCCCAGGCCCCAGCTCTGCAGCA

GGGAGGACGTGGCTGGGCTCGTGAAGCATGTGGGGGTGAGCCCAGGGGCCCCAAGGCAGGGCACCTGGCCTTCAGCCTGCCTCAGCCCTGCCTGTC

TCCCAGATCACTGTCCTTCTGCCATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGACCCAGCCGCAGCCT

TTGTGAACCAACACCTGTGCGGCTCACACCTGGTGGAAGCTCTCTACCTAGTGTGCGGGGAACGAGGCTTCTTCTACACACCCAAGACCCGCCGGG

AGGCAGAGGACCTGCAGGGTGAGCCAACCGCCCATTGCTGCCCCTGGCCGCCCCCAGCCACCCCCTGCTCCTGGCGCTCCCACCCAGCATGGGCAG

AAGGGGGCAGGAGGCTGCCACCCAGCAGGGGGTCAGGTGCACTTTTTTAAAAAGAAGTTCTCTTGGTCACGTCCTAAAAGTGACCAGCTCCCTGTG

GCCCAGTCAGAATCTCAGCCTGAGGACGGTGTTGGCTTCGGCAGCCCCGAGATACATCAGAGGGTGGGCACGCTCCTCCCTCCACTCGCCCCTCAA

ACAAATGCCCCGCAGCCCATTTCTCCACCCTCATTTGATGACCGCAGATTCAAGTGTTTTGTTAAGTAAAGTCCTGGGTGACCTGGGGTCACAGGG

TGCCCCACGCTGCCTGCCTCTGGGCGAACACCCCATCACGCCCGGAGGAGGGCGTGGCTGCCTGCCTGAGTGGGCCAGACCCCTGTCGCCAGCCTC

ACGGCAGCTCCATAGTCAGGAGATGGGGAAGATGCTGGGGACAGGCCCTGGGGAGAAGTACTGGGATCACCTGTTCAGGCTCCCACTGTGACGCTG

CCCCGGGGCGGGGGAAGGAGGTGGGACATGTGGGCGTTGGGGCCTGTAGGTCCACACCCAGTGTGGGTGACCCTCCCTCTAACCTGGGTCCAGCCC

GGCTGGAGATGGGTGGGAGTGCGACCTAGGGCTGGCGGGCAGGCGGGCACTGTGTCTCCCTGACTGTGTCCTCCTGTGTCCCTCTGCCTCGCCGCT

GTTCCGGAACCTGCTCTGCGCGGCACGTCCTGGCAGTGGGGCAGGTGGAGCTGGGCGGGGGCCCTGGTGCAGGCAGCCTGCAGCCCTTGGCCCTGG

AGGGGTCCCTGCAGAAGCGTGGCATTGTGGAACAATGCTGTACCAGCATCTGCTCCCTCTACCAGCTGGAGAACTACTGCAACTAGACGCAGCCTG

CAGGCAGCCCCACACCCGCCGCCTCCTGCACCGAGAGAGATGGAATAAAGCCCTTGAACCAGCCCTGCTGTGCCGTCTGTGTGTCTTGGGGGCCCT



Alinhamento de sequências
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A ideia fundamental do alinhamento é que as 

sequências que partilham os mesmos

segmentos podem ter a mesma função ou

estar relacionadas por homologia



Sequência do 

slide anterior



TCGA – The Cancer Genome Atlas
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https://www.humancellatlas.org/



Projecto do Microbioma Humano

Nº células humanas: ~1013

Nº células microbianas: ~1014



Desafios teóricos e computationais

▪ Prospecção de dados biomédicos

▪ Sequências biológicas

▪ Grafos (estrutura de proteínas, redes biológicas)

▪ Integração de conhecimento

▪ Multi-ómica

▪ Complexidade dos fenómenos biológicos

▪ Medicina de precisão e personalizada

▪ diagnóstico, prognóstico e terapeutica estratificada
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Genome Jumper

https://genome-jumper.sib.swiss/
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Thank You!
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rmch@tecnico.ulisboa.pt
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