Title: Protein Synthesis: The Pathway from Genes to Proteins

Course Objectives
· Understand the processes involved in protein synthesis.
· Identify the roles of key molecules (mRNA, tRNA, ribosomes) in translation.
· Explore the regulation and implications of protein synthesis in biology.
Course Outline
I. Introduction to Protein Synthesis
· A. Definition and significance of protein synthesis
· B. Overview of the central dogma of molecular biology (DNA → RNA → Protein)
· C. Importance of proteins in cellular functions
II. Transcription: The First Step
· A. Overview of transcription process
· B. Key components involved
1. DNA as a template
2. RNA polymerase and transcription factors
· C. Stages of transcription
1. Initiation: binding of RNA polymerase to the promoter
2. Elongation: RNA strand synthesis
3. Termination: signaling the end of transcription
· D. Post-transcriptional modifications in eukaryotes
1. Capping and polyadenylation
2. Splicing and the role of spliceosomes
III. Translation: The Second Step
· A. Overview of translation process
· B. Key components involved
1. Messenger RNA (mRNA)
2. Transfer RNA (tRNA) and amino acids
3. Ribosomes (large and small subunits)
· C. Stages of translation
1. Initiation: assembly of the ribosome and tRNA binding
2. Elongation: peptide bond formation and chain growth
3. Termination: release of the completed polypeptide
· D. Role of the genetic code and codons in translation
IV. Regulation of Protein Synthesis
· A. Control of gene expression at the transcriptional level
· B. Regulatory mechanisms during translation
1. Role of initiation factors
2. Influence of ribosome activity
· C. Post-translational modifications (e.g., phosphorylation, glycosylation)
V. Protein Folding and Processing
· A. Importance of protein folding for function
· B. Chaperones and their role in protein folding
· C. Post-translational modifications and their significance
VI. Applications of Protein Synthesis Knowledge
· A. Biotechnology and synthetic biology applications
· B. Drug development targeting protein synthesis
· C. Understanding diseases related to protein synthesis (e.g., cancer, genetic disorders)
VII. Techniques for Studying Protein Synthesis
· A. Methods for analyzing transcription and translation
1. qPCR and Western blotting
2. RNA-seq and proteomics
· B. Visualization techniques (e.g., fluorescence microscopy)
Conclusion
· Summary of key concepts
· The impact of protein synthesis on cellular functions and health

