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Description:


The black plague: just centuries ago, these utter words would send shivers down the spine of even the strongest brute. The black plague swept across Europe, wiping out entire cities in weeks. Scientists have decided to look into the reason why this bacterium, Yersinia pestis, is so devastating. Studies have shown that the outer membrane protease Pla plays a role in severing the immune system’s ability to form blood clots, giving the bacteria the ability to run rampant and kill within days. 


One might wonder what it is about Pla that gives it this malicious ability. The answer can be seen in its “utility belt” of residues. Once the Y. pestis enters the blood stream it is able to anchor itself to the lipopolysaccharides of cells in the lymphatic system using its LPS binding motif. Once anchored, Pla is finally able to do its dirty work. Pla’s deep negative pocket and the nucleophilic water molecules inside attract the lymphatic cell’s PAI protein, which is used in foreign cell recognition and clotting control, into Pla’s active site and severs it off using it’s catalytic dyad. This “anchor and scissors” action is essentially what makes the Pla protein Yersinia Pestis’ secret weapon of mass destruction. When severed, the PAI is unable to form clots around Y. pestis to contain it and therefore the bacterium is left to run rampant in the human body, making sure the human’s death is a horribly quick and painful one.

Residue Picture Explanation:

 As can be seen in the close up picture of the Pla protein, the green residues represent the catalytic dyad that act as the scissors to sever the PAI. The red represents the residues that form the deep negatively charged pocket in the protein. The aqua blue spheres are the nucleophillic water molecules in the catalytic site that make the attraction strength of the protease much stronger, almost “sucking” the PAI into the active site. The lighter purple residues near the base of the protein represent the LPS binding site which acts as the anchor, binding Y. pestis to the lipopolysaccharides of the lymphatic cell, stabilizing it for “the snip”. The white parts represent the hydrogen bonds which help hold the protein’s shape, whereas the dark blue is the alpha carbon chain. The light blue residues near the top of the picture are residues that coordinate the active site residues, and finally the dark purple residue in the upper right corner of the Pla protein helps stabilize the PAI protein during catalysis.  
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