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e Fundamentals of Molecular Phylogenetics

o Introduction to Molecular Phylogenetics

o Genetic Markers and Molecular Evolution
DNA Sequencing Technologies
Phylogenetic Tree Construction and Interpretation
Molecular Clocks and Rate Estimation
Applications of Molecular Phylogeneticsin Research
Ethics and Safety in Evolutionary Studies

o Future Directions in Molecular Phylogenetics
e Techniquesand Methodsin Molecular Phylogenetics

o Seguence Alignment and Data Quality Control

o Model Selection and Tree-Building Methods

o Maximum Likelihood and Bayesian Inference

o Bootstrap Analysis and Hypothesis Testing

o Comparative Genomics and Phylogenomics

o Metagenomics and Environmental DNA (eDNA)

o Case Studiesin Phylogenetic Analysis

o Future Trendsin Phylogenetic Methods

o Bioinformatics Tools and Resources

o Integration of Molecular Datain Phylogenetic Studies
e Applicationsin Evolutionary Biology and Ecology

o Speciation and Evolutionary Relationships

o Population Genetics and Phylogeography
Evolution of Genes and Genomes
Adaptive Evolution and Natural Selection
Biogeography and Conservation Genetics
Phylogenetics of Infectious Diseases
Case Studies in Evolutionary Phylogenetics
Future Directionsin Evolutionary Biology
Ethical Considerations in Evolutionary Research
Impact of Phylogenetics on Conservation
» Phylogenetic Analysis and Bioinformatics
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o Sequence Databases and Data Mining
o Phylogenetic Software and Pipelines
o Big Dataand High-Throughput Sequencing
o Statistical Methods in Phylogenetics
o Visualization and Interpretation of Phylogenetic Trees
o Comparative Phylogenetics and Functional Genomics
o Case Studiesin Bioinformatics and Phylogenetics
o Future Trendsin Bioinformatics Tools
o Challengesin Large-Scale Phylogenetic Studies
o Integration of Phylogenetics with Other Omics
¢ FutureDirectionsand Emerging Trends
o Innovationsin Molecular Phylogenetics and Evolution
o Role of Phylogeneticsin Understanding Biodiversity
o Emerging Applicationsin Biomedical Research
o Global Trendsin Phylogenetics Research
o Future of Phylogenetics in Healthcare and Industry
o Ethics and Regulation in Phylogenetic Research
o Future Research Prioritiesin Molecular Phylogenetics
o Impact of Phylogenetics on Society
o Public Engagement and Education in Evolutionary Sciences
o Integration of Phylogenetics with Al and Data Science
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