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One of the most feared diseases of all time, the Black Plague killed a third of Europe in a very short time span
. Within a week’s period of time, from contraction of the disease, many
 infected people could not defend themselves from the grip of death.  But why?  The answer can be found in part due to a protein found in the outer coating of the disease’s causal agent, Yersinia pestis.  Scientists believe that the PLA protein is responsible for the disease’s extreme virulence.  
The PLA protein is a protein that transverses the outer membrane of this gram-negative bacteria.  Key to the protein’s infectiousness is a negatively charged pocket that is capable of attracting and cleaving a portion of the plasminogen activator inhibitor. The plasminogen activator inhibitor is necessary for isolating bacteria on infection.  Without the bacteria isolated, the bacteria are free to exponentially grow inside the body.  Knowing something about how this protein functions will allow people avoid other catastrophic diseases such as the plague in the future.

  The model below shows the two main parts of the PLA protein. This LPS bonding motif, which is responsible for stabilizing the PLA protein’s position, is shown in blue. The four active sites (D84, D86, D206, and H208) form the negative pocket where the peptide bonds are cut are shown in red. The purple structure shows the coordinating residue(show the #). The nucleophillic water molecules that are used to cleave the peptide bonds in PAI are in aqua. Additionally, the green represents the part of the structure outside the bacterium, the maroon is the part inside the membrane, and the yellow is inside the periplasmic space of the bacterium.  The light green bonds are hydrogen bonds and the cream colored bonds are artificial struts used for support. 
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