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Yersinia pestis, the pathogen responsible for the black plague, is extremely virulent. Normally, this virulence would not be a problem as it is outside of the body. To understand how Y. pestis enters the body, one must first understand the body's response to virulent pathogens. A simple bite from a flea could not adequately transfer Y. pestis into the body because of the response of fibrinolytic system. The fibrinolytic system’s purpose is to create fibrin which would clot the blood, closing the wound and in turn preventing Y. pestis from entering the persons’ system. Blood clotting is a normally dangerous bodily function since clots can build upon and obstruct blood flow and cause serious problems. That is why people produce plasminogen which, when activated, breaks up fibrin clots. The body regulates the amount of plasmin, active plasminogen, by using antiplasmin, more specifically alpha 2-antiplasmin. Y. pestis has an outer membrane protein called Pla that enhances the bodies ability to dissolve clots. Not only does it inhibit the inhibitor, but it also acts as an activator and activates the plasminogen by cleaving a bond between Arg561-Val562 in the plasminogen. As Pla inhibits increasingly more antiplasmin and activate more plasminogen, the amount of plasmin in the blood rises significantly. This prevents clotting of any kind as the fibrin is overwhelmed by the plasmin. With clotting unable to happen, the bites from the fleas remain open and Y. pestis is allowed to enter the body.

The model above shows the alpha 2-antiplasmin. The main structure is shown in teal, the helices are in a darker blue, the hbonds are light grey, the active protein strand is in red, and the struts are the lightest blue. This important protein strand or “arm” so to speak of the molecule is shown in orange and is what disables plasmin and keeps plasminogen from becoming plasmin. Most of this “arm” is not shown in the model because it is too flexible to crystallize. The orange drawn in loop in the snapshot above represents this part of the molecule. This section works by baiting plasmin into trying to cut it by having a fibrin like group of atoms, represented by a red diamond in the drawing, on the end of this loop. When the plasmin goes to cut the group, the loop grabs onto the plasmin. Assuming that antiplasmin behaves like other serpins, once the plasmin cleaves it from the main structure it swings down, pulling the plasmin underneath it. This motion causes the plasmin to become jammed up against the antiplasmin. This forms a stable and inactive plasmin/antiplasmin molecule. However, Pla disrupts this process by cleaving the arm of the antiplasmin. This action decreases the amount of antiplasmin as well as clots since plasmin is allowed to increase and cleave fibrin unchecked. Two other regions on the protein are highlighted.  The yellow residue groups show part of the molecule responsible for binding to plasmin.  The green residue indicates a known location of a conservative mutation that can cause bleeding disorders. In the mutation, Val384 is substituted by Met384.
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