
Lumiere Education
Biochemistry: DNA, Proteins, and their 

Applications
Lecture 1

Introductions & Transcription, Translation, and Protein QC 

Ari Broad 

Weill Institute for Cell and Molecular Biology (WICMB) 

Cornell University



Central Dogma Review



Transcription Review



Transcription as a Field – What are the 
standing questions? 
• A LOT...

• There is new research coming out every day discovering different 
proteins that translocate to the nucleus to aide in transcription 
activation and repression. 

• But a field that is the “hottest” in transcription is about the 
transcriptional regulation of pausing. 

• There are other transcription fields that are emerging such as 
transposable elements. 



Transcription factors translocating to the 
nucleus



Transcriptional Pausing



Transposable Elements



Translation Review



Amino Acids 



Translation as a Field – What are the standing 
questions?
• How is translation and nascent protein folding regulated?

• What are the mechanisms that protect nascent proteins during 
translation? 

• This can be lumped into a field called Protein Quality Control (PQC). 



Protein Quality Control – aka Unfolded 
Protein Response 

What can cause the UPR to be activated? 
• Redox stress
• Osmotic stress
• Pathogen immune response



Protein Structure and Function

Structure is directly related to function



Protein Structure and 
Function

Structure is directly related to function



Summary

You should now be familiar with the following topics:

• Central Dogma

• Transcription and Transcriptional Regulation

• Translation 

• Protein Quality Control

• Structure and Function



What I Do: The Golgi Apparatus



What I Do: Protein Structure and Function



What do I spend my days doing? Cloning



What do I spend my days doing? Fluorescent 
Microscopy 



What do I spend my days doing? Cryo-EM



What do I spend my days doing? Protein Modelling


