Yersina Pestis’ Pla… The Bubonic Plague’s DeClotter
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The bubonic plague is an extremely deadly and virulent disease caused by the infection of the enterobacteria Yersinia pestis, to which the most catastrophic pandemic in history, the Black Death, is attributed. It is estimated that the Black Death reduced the world population by at least 15% (from about 450 million to 375 million) during the 14th century. Y. pestis, which is most commonly found in rodents, is transferred to humans through flea bites, and is equipped with several adaptations that allow it to evade immune functions. One such adaptation, and one of the primary causes of Y. pestis' virulence, is the expression of the omptin (outer membrane protease) Pla, the function of which is to attach itself to the inactive enzyme precursor plasminogen (PLG) and hydrolyze the R561-V562 bond on an exposed loop of the plasminogen, converting it to the enzyme plasmin. Plasmin rapidly degrades fibrin, a protein that works in conjunction with platelets to allow blood to coagulate. The overabundance of plasmin that Pla creates prevents blood clots from forming, allowing the Y. pestis bacteria to disseminate much quicker, substantially decreasing the effectiveness of natural immune functions. Crystallographic evidence suggests that this process is facilitated by a number of bound water molecules, including a reactive water molecule bound between the D84 carboxyl group and the H208 Nε2 contained within the active site of Pla. Developing a method to inhibit the protease Pla would render Y. pestis much less toxic and prevent another potentially catastrophic outbreak of the Plague.

Image Key:

Red: Catalytic Site Residues D84, D86, D206, and H208
Orange: Coordinating Residues S99, H101, R211, Y148, Y150, F159, and V175

Yellow: LPS Binding Site Y134, E136, R138, and R171

[image: image3.png]Center for
BioMolecular
Modeling



Green: Deep Negatively Charged Pocket E29, D204, D206, and E217
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