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Programa Analitico de Disciplina

Z0OO 765 - Tecnologias Omicas Aplicadas a Producéo
Animal

Departamento de Zootecnia - Centro de Ciéncias Agrarias

Catélogo: 2024

Numero de créditos: 5

Carga horaria semestral: 75h
Carga horaria semanal tedrica: 2h
Carga horaria semanal pratica: 3h Semestres: I

Ementa

1) Introdug&o as Tecnologias Omicas

2) Estrutura e Fung&o dos Acidos Nucleicos

3) Replicagcdo do DNA, transcrigdo e tradugéo

4) As Tecnologias Omicas em Produg&o Animal

5) Uso de Bbiomarcadores em Producao Animal

6) Marcadores Genémicos em Producédo Animal

7) Andlise Fenotipica da Expressdo Génica em Produg¢édo Animal
8) Padrédo Nao Mendeliano de Heranga em Produc&@o Animal

9) Interacao Gendtipo Ambiente

10) Animais Geneticamente Modificados

11) Pipelines e Programas de Andlise Gendmica e Pds Genbmica
12) Pipelines para Analise Transcriptdmica e Redes de Interacéo Génica
13) Pipelines para analise de prote6mas e metabolomas

Conteldo

Unidade T P To

1.1) Introduc&o as Tecnologias Omicas 2h 3h 5h
1.1.1. Conceitos e histoérico
1.2. Aplica¢Bes em produgéo animal

1.3. Novos conceitos: Hologenéma

2.2) Estrutura e Funcéo dos Acidos Nucleicos 2h 3h 5h
1.2.1. Estrutura e funcdo do DNA e RNA (mensageiro, transportador,
ribossémico e ndo codificante)
2.2. Codigo genético, mutacdes e polimorfismos de base Unica (SNPs)

2.3. Plataformas de sequenciamento de DNA e identificacéo de
SNPs/mutac8es _ Banco de genes e outros sites de repositorio outras bases
de dados
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3.3) Replicacdo do DNA, transcricdo e traducao 2h 3h 5h
1.3.1. Replicagéo e transcricdo em eucariontes e procariontes
3.2. Traducdo, biossintese e modificagBes pos-traducionais de proteinas

3.3. Efeitos pds-traducionais de mutacdes e SNPs

4.4) As Tecnologias Omicas em Produc&o Animal 2h 3h 5h
1.4.1. Definicao de tecnologias dmicas e aplicac@o na pecuaria
4.2. Comparacao entre diferentes dmicas: genémica, transcriptémica,
protedbmica, metaboldmica, fenbmica, lipidémica, interatbmica, entre outras

4.3. Como o conceito do hologenoma impacta a gendmica e as demais
Omicas

5.5) Uso de Bbiomarcadores em Produ¢ao Animal 4h 6h 10h
5.1. O que sao e quais sédo os tipos de biomarcadores

5.2. Diferencas entre marcadores gendmicos, transcriptdmicos, protéicos,
metabolémicos e outros tipos de marcadores

5.3. Exemplos de biomarcadores na producéo animal

6.6) Marcadores Genémicos em Producédo Animal 2h 3h 5h
1.6.1. Tipos de marcadores e plataformas comerciais para marcadores
gendmicos
6.2. Sele¢do gendmica e associagdo gendmica ampla

6.3. Analises p6s gendmicas e genes de grande efeito

7.7) Analise Fenotipica da Expressdo Génica em Produc¢éo Animal 2h 3h 5h
1.7.1. Modos de acao genética
7.2. Definicdo de fendtipo e caracteristica

7.3. Relacao entre expresséo génica, caracteristica, fenétipo, genémica,
protedmica e outras dmicas

8.8) Padrdo Ndo Mendeliano de Heranca em Producédo Animal 4h 6h 10h
1.8.1. DNA mitocondrial: particularidades e fun¢des
8.2. PadrBes epigenéticos e controle da expresséo génica transgeracional e
nao transgeracional

8.4. “Impressdo” genbmica

8.5. Exemplos e modelos de agdo genética ndo Mendeliana

9.9) Interacdo Genotipo Ambiente 2h 3h 5h
1.9.1. Definicdo e fundamentos da interagédo gendtipo x ambiente
9.2. Efeitos epigenéticos no controle da interacdo gendtipo x ambiente

9.3. Interacdo genotipo x gendtipo

9.4. Interagao genotipo x nutrigao
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10.10) Animais Geneticamente Modificados 2h 3h 5h
1.10.1. Clonagem

10.2. Transgenia

10.3. Edicdo Génica
11.11) Pipelines e Programas de Analise Genémica e P6s Gendmica 2h 3h 5h
12.12) Pipelines para Analise Transcriptdmica e Redes de Interacdo Génica 2h 3h 5h
13.13) Pipelines para andlise de protebmas e metabolomas 2h 3h 5h

Total | 30h | 45h | 75h

Tedrica (T); Prética (P); Total (To);
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Animal

ZOO 765 - Tecnologias Omicas Aplicadas & Producéo

Bibliografias béasicas

Descricédo Exemplares
ALBERTS, B et al. Biologia Molecular da Célula. 5 ed., Porto Alegre-RS, Artmed, 2011 5
BROWN, T. A. Clonagem Génica e Analise de DNA, 4 ed., Artmed, 2003. 6
CAIXETA, Eveline Teixeira; BOREM, Aluizio; UNIVERSIDADE FEDERAL DE VICOSA. 10
Marcadores moleculares. Vigcosa, MG: UFV; 2016 385 p. ISBN 9788572695558 (broch.).
KING!—IORN, Brian; WERF, Julius Van Der; RYAN, Margareth; FUNDACAO DE ESTUDOS 2
AGRARIOS LUIZ DE QUEIROZ. Melhoramento animal: uso de novas tecnologias : um livro para
consultores, criadores, professores e estudantes de melhoramento genético animal. Piracicaba:
FEALQ, 2006. 367 p. ISBN 8571330425.
LEHNINGER, A.L.; NELSON, D.L. & COX, M.M. Principios de Bioquimica. 4.ed. New York: Worth | 10
Publishers, 2007.
ZAHA A, et al., Biologia Molecular Basica. 3 ed. Mercado Aberto, Porto Alegre, 2003. 15
Bibliografias complementares
Descricéo Exemplares
LEVINE, Raphael D. Molecular reaction dynamics. New York [Estados Unidos]: Cambridge 1
University Press, 2005 xiv, 554 p. ISBN 052184276X.
https://www.genecards.org/ 0
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https://www.genome.jp/kegg/ 0
https://lwww.targetscan.org/vert_80/ 0
https://www.informatics.jax.org/ 0
https://www.proteinatlas.org/ 0
https://www.animalgenome.org/cgi-bin/QTLdb/index 0
https://lwww.ebi.ac.uk/gwas/ 0
https://david.ncifcrf.gov/ 0
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Syllabus

Z0OO0O 765 - Omics Technologies Applied for Livestock
Production

Departamento de Zootecnia - Centro de Ciéncias Agrarias

Catalog: 2024

Number of credits: 5

Total hours: 75h

Weekly workload - Theoretical: 2h
Weekly workload - Practical: 3h Period: Il

Content

1) Introduction to the Omics Technologies

2) Structure and function of nucleic acids

3) DNA replication, transcription and translation

4) The Omics Technologies in Livestock Production

5) Use of Biomarkers in Livestock

6) Genomic markers in Livestock

7) Phenotypic Analysis of Gene Expression in Livestock
8) Non-Mendelian pattern of inheritance in Llvestock

9) Genotype x environment interaction

10) Genetically modified animals

11) Pipelines for Genomic and Pos Genomic Analysis
12) Pipelines for Transcriptomic Analysis and Gene Interaction Networks
13) Pipelines for proteome and metabolome analysis

Course program

Unit T P To

1.1) Introduction to the Omics Technologies 2h 3h 5h
1.1.1. Concept and History
1.2. Application in animal production

1.3. New concepts: Hologenome

2.2) Structure and function of nucleic acids 2h 3h 5h

1.2.1. Structure and function of DNA and RNA (Messenger, transporter,
ribosomal and non-coding)

2.2. Genetic code, mutations and single base polymorphisms (SNPs)

2.3. DNA sequencing platforms and identification of SNPs/mutations _ Gene
Bank and other repository sites other data bases
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3.3) DNA replication, transcription and translation 2h 3h 5h
1.3.1. Replication and transcription in eukaryotes and prokaryotes
3.2. Translation, biosynthesis and post-translational modifications of proteins

3.3. Post-translational effects of mutations and SNPs

4.4) The Omics Technologies in Livestock Production 2h 3h 5h
1.4.1. Definition of omics technologies and application in livestock
4.2. Comparison between different omics: genomics, transcriptomics,
proteomics, metabolomics, phenomics, lipidomics, interactomics, among
others

4.3. How the hologenome concept impacts genomics and other omics

5.5) Use of Biomarkers in Livestock 4h 6h 10h
1.5.1. Which are and what are types of biomarkers
5.2. Differences between genomic, transcriptomic, proteic, metabolomic and
other types of markers

5.3. Examples of biomarkers in livestock

6.6) Genomic markers in Livestock 2h 3h 5h
1.6.1. Types of markers and commercial platforms for genomic markers
6.2. Genomic selection and wide genomic association

6.3. Post genomic analyzes and higher effect genes

7.7) Phenotypic Analysis of Gene Expression in Livestock 2h 3h 5h
1.7.1. Modes of Gene Action
7.2. Definition of phenotype and characteristic

7.3. Relationship between gene expression, trait, phenotype, genomics,
proteomics and other omics
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8.8) Non-Mendelian pattern of inheritance in Llvestock 4h 6h 10h
1.8.1. Mitochondrial DNA: particularities and functions
8.2. Epigenetic patterns and control of transgenerational and non-
transgenerational gene expression

8.4. Genomic “Imprinting”

8.5. Examples and models of non-Mendelian gene action

9.9) Genotype x environment interaction 2h 3h 5h
9.1. Definition and fundamentals of the genotype x environment interaction

9.2. Epigenetic effects in the control of genotype x environment interaction
9.3. Genotype x genotype interaction

9.4. Genotype X nutrition interaction

10.10) Genetically modified animals 2h 3h 5h
1.10.1. Cloning
10.2. Transgenics

10.3. Gene Edition

11.11) Pipelines for Genomic and Pos Genomic Analysis 2h 3h 5h
12.12) Pipelines for Transcriptomic Analysis and Gene Interaction Networks 2h 3h 5h
13.13) Pipelines for proteome and metabolome analysis 2h 3h 5h

Total | 30h | 45h | 75h

Theoretical (T); Practical (P); Total (To);
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ZOO 765 - Omics Technologies Applied for Livestock

Production

Fundamental references

Description Copies
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BROWN, T. A. Clonagem Génica e Analise de DNA, 4 ed., Artmed, 2003. 6
CAIXETA, Eveline Teixeira; BOREM, Aluizio; UNIVERSIDADE FEDERAL DE VICOSA. 10
Marcadores moleculares. Vigcosa, MG: UFV; 2016 385 p. ISBN 9788572695558 (broch.).
KING!—IORN, Brian; WERF, Julius Van Der; RYAN, Margareth; FUNDACAO DE ESTUDOS 2
AGRARIOS LUIZ DE QUEIROZ. Melhoramento animal: uso de novas tecnologias : um livro para
consultores, criadores, professores e estudantes de melhoramento genético animal. Piracicaba:
FEALQ, 2006. 367 p. ISBN 8571330425.
LEHNINGER, A.L.; NELSON, D.L. & COX, M.M. Principios de Bioquimica. 4.ed. New York: Worth | 10
Publishers, 2007.
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Complementary references
Description Copies
LEVINE, Raphael D. Molecular reaction dynamics. New York [Estados Unidos]: Cambridge 1
University Press, 2005 xiv, 554 p. ISBN 052184276X.
https://www.genecards.org/ 0
https://www.ncbi.nlm.nih.gov/ 0
https://www.ensembl.org/index.html 0
https://cytoscape.org 0
https://www.uniprot.org/ 0
https://omia.org/home/ 0
https://www.genome.jp/kegg/ 0
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