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Ementa

Modelos mistos

Inferéncia Bayesiana

Marcadores Moleculares

Selecdo Gen6mica Ampla

Métodos estatisticos e computacionais para implementacao de Selecdo Gendmica Ampla
Andlise de Associacdo Gendmica Ampla

Conteldo

Unidade T P To

1.Modelos mistos 4h Oh 4h
1.Melhor Predicao Linear ndo-viesada.
2.Equacdes de modelos mistos.
3.Maxima verossimilhanca restrita.

2.Inferéncia Bayesiana 4h Oh 4h
1.Principios da inferéncia Bayesiana.
2.Métodos Monte Carlo via cadeias de Markov (MCMC).
3.Modelos mistos via MCMC.

3.Marcadores Moleculares 4h Oh 4h
1.Diferencas entre as classes de marcadores genémicos.
2.Metodologia de genotipagem.
3.Medidas de Desiquilibrio de Ligacao.

4.Selecdo Gendémica Ampla 8h Oh 8h
1.Andlise de ligacao e identificagéo de locos de caracteristicas quantitativas.
2.Medidas de acuracia da selecdo gendmica ampla.
3.Associacao gendmica ampla (GWAS) e selecdo gendmica ampla (GWS).
4.Populaces de estimacdao, selecdo e validacao.
5.Métodos estatisticos para implementacao de sele¢do gendmica ampla.

5.Métodos estatisticos e computacionais para implementacéo de Selecao 6h Oh 6h
Genbmica Ampla
1.Métodos de estimagéo penalizada.
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2.Métodos Bayesianos.

3.Métodos de regresséao implicita.

4.Métodos de regressao via reducao de dimensionalidade.

5.Modelos com a incluséo de efeitos aditivos, devido a dominancia, epistaticos
e devido a interagdo genétipo ambiente.

6.Andlise de Associacdo Gendmica Ampla 4h Oh 4h
1.Comparacéo entre Selecdo Gendmica Ampla x Associacdo Gendmica
Ampla
2.Modelos fixos em estudos de Associacdo Gendmica Ampla
3.Modelos mistos em estudos de Associagdo Genbmica Ampla
4.Correcao para estruturas de populacdes
1. Inclusdo de matrizes de parentesco (tradicional e gendmica)
2. Utilizac@o de métodos multivariados (Componentes Principais)
5.Abordagem Bayesiana de modelos de Associacdo Gendmica Ampla

7.Modelos Mistos Oh 4h 4h
1.Estimacéo de componentes de variancia via Maxima verossimilhanca

restrita.

2.Predicao de valores genéticos via modelo mistos.

8.Inferéncia Bayesiana Oh 4h 4h
1.1. Inferéncias sobre parametros via distribuicdo a posteriori.
2.Estimacéo intervalar e Construg&o de Intervalos de Credibilidade
3.Métodos Monte Carlo via cadeias de Markov (MCMC).

4 .Modelos mistos via MCMC.

9.Marcadores Moleculares Oh 2h 2h
1.1.Medidas de Desiquilibrio de Ligacao.

10.Métodos estatisticos e computacionais para implementacdo de Selecéo Oh 12h | 12h
Genbmica Ampla
1.Métodos de estimacao penalizada.
2.Métodos Bayesianos.
3.Métodos de regressao implicita.
4.Métodos de regressao via reducao de dimensionalidade.

5.Modelos com a inclusao de efeitos aditivos, devido a dominancia, epistaticos

e devido a interacdo gen6tipo ambiente.

11.Anélise de Associacdo Gendmica Ampla Oh 8h 8h
1.Modelos fixos em estudos de Associacdo Gendmica Ampla

2.Modelos mistos em estudos de Associacdo Gendmica Ampla

3.Correcao para estruturas de populacdes
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1. Inclusédo de matrizes de parentesco (tradicional e genémica)

2. Utilizacdo de métodos multivariados (Componentes Principais)

Total | 30h

30h

60h

Tedrica (T); Pratica (P); Total (To);
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Nao definidas
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EST 732 - STATISTICAL METHODS IN GENOMIC
SELECTION

Departamento de Estatistica - Centro de Ciéncias Exatas e Tecnoldgicas

Catalog: 2026

Number of credits: 4

Total hours: 60h

Weekly workload - Theoretical: 2h
Weekly workload - Practical: 2h Period: I e ll

Content

Mixed models

Bayesian Inference

Molecular markers

Genome-wide selection

Statistical and computational methods for implementing Genome-Wide Selection.

Genome-Wide Association Analysis

Course program

Unit T P To

1.Mixed models 4h Oh 4h

1. Best Linear Unbiased Prediction.
2. Equations of mixed models.

3. Restricted maximum likelihood.
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2.Bayesian Inference 4h Oh 4h
1.1. Principles of Bayesian inference.
2. Markov Chain Monte Carlo (MCMC) methods.

3. Mixed models via MCMC.

3.Molecular markers 4h Oh 4h
1.1. Differences between classes of genomic markers.
2. Genotyping methodology.

3. Measures of linkage disequilibrium.

4.Genome-wide selection 8h Oh 8h
1.1. Linkage analysis and identification of loci for quantitative traits.
2. Measures of accuracy in genomic selection.

3. Genome-wide association study (GWAS) and genome-wide selection
(GWS).

4. Estimation, selection, and validation populations.

5. Statistical methods for implementing genome-wide selection.

5.Statistical and computational methods for implementing Genome-Wide 6h Oh 6h
Selection.

1.1. Penalized estimation methods.
2. Bayesian methods.

3. Implicit regression methods.
4. Regression methods via dimensionality reduction.

5. Models including additive effects, dominance effects, epistatic effects, and
genotype-environment interaction effects.

6.Genome-Wide Association Analysis 4h Oh 4h
1.1. Comparison between Genome-Wide Selection and Genome-Wide
Association Analysis
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2. Fixed models in Genome-Wide Association Studies
3. Mixed models in Genome-Wide Association Studies

4. Correction for population structures

1. Inclusion of kinship matrices (traditional and genomic)

2. Utilization of multivariate methods (Principal Components)

5. Bayesian approach to Genome-Wide Association models

7.Mixed models Oh 4h 4h
1.1. Estimation of variance components via Restricted Maximum Likelihood.
2. Prediction of genetic values using mixed models.

8.Bayesian Inference Oh 4h 4h
1.1. Inferences on parameters through the posterior distribution.
2. Interval estimation and construction of Credible Intervals.
3. Markov Chain Monte Carlo (MCMC) methods.

4. Mixed models via MCMC.

9.Molecular markers Oh 2h 2h
1.1. Measures of Linkage Disequilibrium.

10.Statistical and computational methods for implementing Genome-Wide Oh 12h | 12h
Selection

1.1. Penalized estimation methods.
2. Bayesian methods.

3. Implicit regression methods.
4. Regression methods via dimensionality reduction.

5. Models including additive effects, dominance effects, epistatic effects, and
genotype environment interaction effects.

11.Genome-Wide Association Analysis Oh 8h 8h
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1.1. Fixed models in Genome-Wide Association Studies
2. Mixed models in Genome-Wide Association Studies

3. Correction for population structures

1. Inclusion of kinship matrices (traditional and genomic)

2. Utilization of multivariate methods (Principal Components)

Total

30h

30h

60h

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