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Mapping Protein Structures and Enzyme Mechanisms: 
Dr. Booth began describing some of the mechanisms of enzymes as far as the dependence of 

enzymes and their cofactors in order to achieve enzymatic activity. We further discussed enzymes role 

in catabolism and anabolism, metabolism. A main point to understand is that proteins are in everything. 

In red blood cells, hemoglobin, which transports oxygen throughout the body. With Sickle cell on the 

other hand, there is a single amino acid mutation or change from Glutamine—Valine. The point of this 

comparison was that Dr. Booth can actually produce a 3-D structure of hemoglobin with protein 

crystallography, which is a method protein crystallographers use in the dehydration process using 

various conditions, different levels and types of salts.  

Dr. Booth’s research involves the isolation of a pure protein structure at high concentrations. 

Column Chromatography is a method main used to isolate a pure protein structure, which will also 

reveal the crystal lattice of a protein. This small crystal, is a part of a much larger crystal and proteins 

within the larger crystal is arranged based on the protein its self and of course its function. Space groups 

was a term that was used during the presentation to describe how the proteins are arranged in space. 

The crystal, once pure is then shot with x-rays for diffraction results, based on Bragg’s Law. One of the 

goals during his experiments is to look for the optimal diffraction levels to determine what the protein 

looks like. Diffraction images come from the electron density map, which is used to outline the electron 

cloud around the protein (about 700-800 different orientations from a 360 angle around a protein). All 

diffraction images are combined into Suri a computer imaging software.  



In summary, Dr. Booth uses an outline of the electron cloud via electron density map to build 

the 3-D protein structure.  


