
Biophysics: Lecture 1	
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Biology References	



•  Alberts et al., Molecular Biology of the Cell	


•  Lodish et al., Molecular Cell Biology	


•  Berg et al., Biochemistry	
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Prokaryotes vs Eukaryotes: Cell	


Bacillus	


megaterium	



Candida	


albicans	
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L-cell	





Major Differences	


Type	

 Prokaryote	

 Eukaryote	



Size	

 0.1-10 microns	

 10-100 microns	


Genome	

 circular DNA	

 DNA condensed in  

chromosomes	


Organelles	

 None	

 Many organelles	



Metabolism	

 Multiple strategies	

 Mostly oxydative	


Internal 
membranes	



None	

 Complex folded 
ER	



Mobility	

 Flagella	

 Undulipodia	





Eukaryotic Cell Organelles	





Motor Proteins	





Plasma Membrane	





Ionic Pumps and Channels	





Enzymes	



Sucrase Activity	





Unity in Diversity: Basic 
Molecules and Processes	
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       Transcription      RNA Polymerase
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Nucleic Acid Ingredients	





DNA Double Helix	





Another Look	





RNA	


•  Typically single stranded	


•  3dim structure depends upon how it folds 

on itself	





Protein Ingredients	





Structural Motifs in Proteins	



α helix	



β sheet	



Black, Grey: Carbon	


Blue: Nitrogen	


Red: Oxygen	





Focus	



•  Central Dogma	


•  Central Genetic Processes: Transcription, 

Translation and Replication	





Forbidden Route to Replication	
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Transcription	





Translation	





The Genetic Code	



Codons and Amino Acids	





Videos	



http://www.youtube.com/watch?v=4jtmOZaIvS0	


http://www.youtube.com/watch?v=41_Ne5mS2ls	




