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Carga horaria semestral: 60h
Carga horaria semanal tedrica: 4h
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Ementa

Estruturas de &cidos nucleicos

Tecnologias de analise de acidos nucleicos (genomas e genes)
Interacdes entre acidos nucleicos e proteinas

Genoma de eucariotos: organiza¢do do cromossomo

Sintese do DNA-replicagcdo da cromatina

Controle de transcricdo em eucarioto

Processamento do RNA e controle postranscricional

RNA regulatério

Regulacgao da biossintese de proteinas

Sinalizag&o celular

Conteldo

Unidade T

To

1.Estruturas de acidos nucleicos 4h
1.Formas estruturais do DNA
2.Superenovelamento do DNA e mecanismos de topoisomerases
3.Parametros termodindmicos e conservacao da estrutura na evolucao
4.Estruturas secundaria e terciaria dos RNAs
5.Tipos de RNAs

Oh

4h

2.Tecnologias de analise de acidos nucleicos (genomas e genes) 12h
1.Tecnologias de analise da expresséo génica (blottin macromoleculas,
plymerase chain reaction, RT-PCR, electroforesis, arranjos de DNA e
proteina).
2.Tecnologias de clonagem de genes
3.Tecnologias de transformacédo de genomas
4.Genética reversa e estudos de superexpressao na elucidacdo de funcéo
génica
5.Tecnologia CRISPR/Cas para edi¢cédo génica
6.Tecnologia do RNAI para silenciamento génico
7.Sequenciamento de 4cidos nucleicos de proxima geracao
8.Tecnologia de analise de variacéo global de expressao génica
9.Determinacgéo das estruturas secundaria e terciaria
10.Tecnologias para ensaios de interagdes entre acidos nucleicos e proteinas
(DNA fingerprint, gel de retardamento, ChIP-seq)

Oh

12h
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11.Tecnologias para ensaios de interacao proteina:proteina
12.Genbmicas estrutural e funcional

3.Interacdes entre &cidos nucleicos e proteinas
1.Dominios de proteinas de interacéo estrutura-especifica ao DNA
2.Dominios de proteinas de interacdo sequencia-especifica ao DNA
3.Histonas: estrutura e fungéo
4.ModificagBes pds-traducionais de histonas
5.Interag6es entre RNA e proteinas

4h

Oh

4h

4.Genoma de eucariotos: organizacdo do cromossomo
1.0rganizacéo dos genes e DNA néo codificante no genoma
2.Descontinuidade dos genes e tipos de introns
3.Familia multigénica e “clusters” de genes
4.Elementos transponiveis e estabilidade do genoma
5.0rganizacao estrutural do cromossoma eucarioto
6.Elementos funcionais do cromossoma eucarioto
7.DNA extranuclear: mitocdndria e cloroplastos

4h

Oh

4h

5.Sintese do DNA-replicacdo da cromatina
1.Controles positivos e negativos de iniciacao de replicacao
2.Replicons em eucaritticos
3.Replicagdo da cromatina
4.Sistema de reparo em DNA
5.Regulacgéo do ciclo celular em eucariotos

6h

Oh

6h

6.Controle de transcricdo em eucarioto

1.0rganizagdo do promotor, “enhancer” e isoladores
2.Transcricdo por RNA polimerase I, Il e lll
3.Fatores de transcricdo
4.Interacdo proteina: DNA e proteina-proteina
5.Mecanismos de acéo: ativadores e repressores de transcricao
6.Regulacéo da atividade de ativadores e repressores
7.Expressao génica especifica do tecido e desenvolvimento
8.“Enhancers” induziveis: elementos de resposta
9.Mecanismo de antiterminagéo

10.Controle da estrutura da cromatina

11.AlteragBes na estrutura da cromatina e ativagéo transcricional

12.Efeitos epigenéticos no controle da transcri¢cdo

8h

Oh

8h

7.Processamento do RNA e controle postranscricional
1.Natureza do RNA transcrito, tipos de introns
2.Pequenos RNAs nucleares, sSnRNA
3.Mecanismos de remocéao de introns e controles
4.Ribozimas e enzimas contendo RNA
5.Cisremocéo e transremocao de introns
6.Adicdo de CAP, poliadenilacéo e controle
7.Determinantes da instabilidade do mRNA
8.Processamento do pré-rRNA e pré-tRNA
9.Edicdo do RNA

10.Controle do transporte do RNA do ndcleo para o citoplasma

6h

Oh

6h

8.RNA regulatorio
1.RNA de interferéncia
2.0rigem e biogénese de microRNA
3.0rigem e biogénese de siRNA
4.Silenciamento génico transcricional
5.Silenciamento génico pds-transcricional

4h

Oh

4h
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6.Silenciamento génico induzido por virus (VIGS) e aplicacdes

9.Regulacgdo da biossintese de proteinas 6h Oh 6h
1.Estrutura secundaria do mRNA
2.Interagcbes RNA: proteina
3.Degradacédo do mRNA e modulacao de sua vida média
4.ModificagBes pds-traducionais de fatores de iniciagao
5.Protedlises de fatores de iniciagédo
6.Supressdo e mudanca de leitura tradicional
7.Processamento de poliproteinas
8.Modifica¢cbes pds-traducional de proteinas

10.Sinalizac&o celular 6h Oh 6h
1.Moléculas sinalizadoras e receptores da superficie celular
2.Transducéo de sinal intracelular
3.Vias de sinalizacdo que controlam atividade génica
4.Integracéo de sinais e controle da expressdo génica
5.Redes regulatérias de controle de programas de expressao génica

Total | 60h | Oh 60h

Tedrica (T); Prética (P); Total (To);
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BQI 730 - Biologia Molecular e Tecnologias Associadas

Bibliografias basicas

Descricéo Exemplares
Harvey Lodish, Arnold Berk, Paul Matsudaira, Chris, A. Kaiser, Monty Krieger, Matthew P. Scott, 0
S. Lawrence Zipursky and James Darnell. Molecular Cell Biology. 8th Edition; H. Freeman and
Company. New York, 2016, 1280 p.
Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts and Peter Walter. 0
Molecular Biology of the Cell. 6th Edition; Garland Science, Taylor and Francis Group. New York,
2014. 1464 p.
Jocelyn E. Krebs, Elliott S. Goldstein and Stephen T. Kilpatrick. Lewin's - Genes XII. 12 Ed, 0
Jones & Bartlett Leaming. 2017. 838 p.
James D. Watson, Tania A. Baker, Stephen P. Bell, Alexander Gann, Michael Levine and Richard | O
Losick. Molecular Biology of the Gene. 7th edition; Benjamin Cummings. 912 p. 2013.
Donald Voet. Judith G. Voet. Biochemistry. 4rd Edition; Wiley. 1428 p. 2010 0
Methods of Molecular Biology series by Springer- volumes annually selected for specific topics 0
Bibliografias complementares
N&o definidas
Pontos de controle
Campo Anterior Atual
Nome Bioquimica de Acidos Nucleicos Biologia Molecular e Tecnologias
Associadas
Contetdo Ha alterac6es no contetido da disciplina
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Syllabus

BQI 730 - Molecular Biology and Associated
Technologies

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: Il

Content

Nucleic acid structures

Analytical technologies of nucleic acids (genomes and genes)
Nucleic acid: protein interactions

Eukaryotic genome: organization of the chromosome

DNA synthesis-chromatin replication

Transcriptional control in eukaryote

RNA processing and post-transcriptional control

Regulatory RNA

Regulation of protein biosynthesis

Cell signaling

Course program

Unit T p

To

1.Nucleic acid structures 4h Oh
1.Structural forms of DNA
2.DNA supercoiling and mechanisms of topoisomerases
3.Thermodynamic parameters and conservation of structure in evolution
4.Secondary and tertiary structures of RNAs
5.Types of RNAs

4h

2.Analytical technologies of nucleic acids (genomes and genes) 12h | Oh

1.Technologies for analysis of gene expression (macromolecules blotting and
probing, plymerase chain reaction, RT-PCR, Gel electrophoresis, DNA and
protein arrays)

2.Gene cloning technologies

3.Genome transformation technologies

4.Reverse genetics and overexpression studies in the elucidation of gene
function

5.CRISPR/Cas technology for gene editing

6.RNAI technology for gene silencing

7.Next generation nucleic acid sequencing

8.Technologies for analysis of global variation of gene expression

9.Determination of secondary and tertiary structures

12h
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10.Technologies for analysis of interactions between nucleic acids and proteins
(DNA fingerprint, gel retardation, ChiP-seq)

11.Technologies for protein:protein interaction assays

12.Structural and functional genomics

3.Nucleic acid: protein interactions 4h Oh 4h
1.Structure-specific DNA-binding domains of proteins
2.Sequence-specific DNA-binding domains of proteins
3.Histones: structure and function
4.Post-translational modifications of histones
5.RNA: protein interactions

4.Eukaryotic genome: organization of the chromosome 4h Oh 4h
1.Structure-specific DNA-binding domains of proteins
2.Sequence-specific DNA-binding domains of proteins
3.Histones: structure and function
4.Post-translational modifications of histones
5.RNA: protein interactions

5.DNA synthesis-chromatin replication 6h Oh 6h
1.Positive and Negative Replication Initiation Controls
2.Replicons in Eukaryotes
3.Chromatin replication
4.DNA repair system
5.Cell cycle regulation in eukaryotes

6.Transcriptional control in eukaryote 8h Oh 8h

1.0rganization of promoter, enhancer and isolators
2.Transcription by RNA polymerase |, Il and IlI
3.Transcription factors
4.Protein: DNA and protein-protein interaction
5.Mechanisms of action: transcription activators and repressors
6.Regulation of activity of activators and repressors
7.Developmental and tissue-specific gene expression
8.Inducible enhancers: response elements
9.Anti-termination mechanism

10.Control of chromatin structure

11.Changes in chromatin structure, transcriptional activation

12.Epigenetic effects on the control of transcription

7.RNA processing and post-transcriptional control 6h Oh 6h
1.Nature of transcribed RNA, types of introns
2.Small nuclear RNAs, snRNA
3.Mechanisms for splicing and controls
4.Ribozymes and RNA-containing enzymes
5.Cis-splicing and trans-splicing of introns
6.CAP addition, polyadenylation and control
7.Determinants of MRNA instability
8.Pre-rRNA and pre-tRNA processing
9.RNA editing

10.Control of nucleocytoplasmic RNA transport

8.Regulatory RNA 4h Oh 4h
1.Interference RNA
2.0rigin and biogenesis of microRNA
3.0rigin and biogenesis of SIRNA
4. Transcriptional gene silencing
5.Post-transcriptional gene silencing
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6.Virus-induced gene silencing (VIGS) and applications

9.Regulation of protein biosynthesis 6h Oh 6h
1.Secondary structure of mMRNA
2.RNA: protein interactions
3.mRNA degradation and modulation of its half-life
4.Post-translational modifications of initiation factors
5.Initiation factor proteolysis
6.Suppression and change in traducional ORF
7.Polyprotein processing
8.Post-translational modifications of proteins

10.Cell signaling 6h Oh 6h
1.Signaling molecules and cell surface receptors
2.Intracellular signal transduction
3.Signaling pathways controlling gene activity
4.Integration of signals and control of gene expression
5.Regulatory networks controlling gene expression programs

Total | 60h | Oh 60h

Theoretical (T); Practical (P); Total (To);
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BQI 730 - Molecular Biology and Associated
Technologies

Fundamental references

Description Copies
Harvey Lodish, Arnold Berk, Paul Matsudaira, Chris, A. Kaiser, Monty Krieger, Matthew P. Scott, 0
S. Lawrence Zipursky and James Darnell. Molecular Cell Biology. 8th Edition; H. Freeman and
Company. New York, 2016, 1280 p.
Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts and Peter Walter. 0
Molecular Biology of the Cell. 6th Edition; Garland Science, Taylor and Francis Group. New York,
2014. 1464 p.
Jocelyn E. Krebs, Elliott S. Goldstein and Stephen T. Kilpatrick. Lewin's - Genes XII. 12 Ed, 0
Jones & Bartlett Leaming. 2017. 838 p.
James D. Watson, Tania A. Baker, Stephen P. Bell, Alexander Gann, Michael Levine and Richard | 0
Losick. Molecular Biology of the Gene. 7th edition; Benjamin Cummings. 912 p. 2013.
Donald Voet. Judith G. Voet. Biochemistry. 4rd Edition; Wiley. 1428 p. 2010 0
Methods of Molecular Biology series by Springer- volumes annually selected for specific topics 0
Complementary references
Not defined
Pontos de controle
Campo Anterior Atual
Nome Bioquimica de Acidos Nucleicos Biologia Molecular e Tecnologias
Associadas
Conteudo Ha altera¢c6es no contetdo da disciplina
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