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Fundamentals of Gene Prediction
Introduction to Genomics and Gene Prediction
Gene Structure and Genomic Elements
Promoters, Exons, Introns, and Regulatory Regions
Transcription Start Sites and Termination Signals
Methods and Tools for Gene Prediction
Comparative Genomics and Ortholog Identification
Transcriptomics and Gene Expression Data
Functional Annotation of Predicted Genes
Applications of Gene Prediction in Research
Ethical Considerations in Genomic Research

Computational Methods and Algorithms
Ab Initio Gene Prediction Methods
Homology-Based Gene Prediction
Machine Learning and AI in Gene Prediction
Gene Prediction in Prokaryotes and Eukaryotes
Integration of Multi-Omics Data
Data Quality and Annotation Accuracy
Tools and Databases for Gene Prediction
Visualization and Analysis of Genomic Data
Challenges in Computational Gene Prediction
Future Trends in Gene Prediction Algorithms

Functional Annotation and Genome Analysis
Functional Characterization of Predicted Genes
Protein Function Prediction and Annotation
Gene Ontology and Pathway Analysis
Non-Coding RNAs and Regulatory Elements
Epigenetic Marks and Chromatin State
Comparative Functional Genomics
High-Throughput Functional Screens
Systems Biology and Network Analysis
Case Studies in Functional Genomics
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Future Directions in Genome Annotation
Applications in Medicine and Biotechnology

Gene Prediction in Human Genomics
Genomics of Disease and Health
Pharmacogenomics and Personalized Medicine
Gene Prediction in Agricultural Genomics
Biotechnological Applications in Industry
Environmental and Evolutionary Genomics
Ethical and Legal Issues in Genomics
Regulatory Considerations in Genomic Research
Public Engagement and Education in Genomics
Future Directions in Medical Genomics

Future Directions and Emerging Trends
Innovations in Gene Prediction and Genomics
Role of Gene Prediction in Precision Medicine
Emerging Applications in Genomic Research
Global Trends in Gene Prediction Research
Future of Gene Prediction in Healthcare
Ethics and Regulation in Gene Prediction Research
Future Research Priorities in Genomics
Impact of Genomics on Society
Public Engagement and Education in Genomics
Integration of Gene Prediction with AI and Data Science
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