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Meningitis is inflammatory bacterial disease of the spinal cord and brain, affecting approximately four thousand Americans with a debilitating and sometimes deadly infection. Scientists have long struggled to treat meningitis due to its acute nature with patients often dying within forty-eight hours of bacterial infection. Recently due to crystallographic studies, researchers have begun to gain insight as to how the bacteria are able to rapidly transcend through the blood brain barrier (BBB). The surface features of one causal agent, Neisseria meningitides, has given researchers a greater understanding of the mechanism of this disease.

The membrane structures of N. meningiditis reveal several different mechanisms for allowing the crossing of the BBB including pili and various heparin sulfate receptors. One of these structures is a protein known as OpcA that lies in the outer membrane of bacteria. OpcA possesses an externally positively charged groove (blue) that binds with the negatively charged heparin from the extracellular matrix. From this point, OpcA/heparin complex bonds to another extracellular called fibronectin, which connects on a different binding site of the heparin. Together the fibronectin and OpcA/heparin subsequently attaches to a surface protein on the cell called integrin. This initiates endocytosis pulling the protein (thus the bacteria) into the cell; the invasion has begun. 

After entering the cell through endocytosis, N. meninigiditis proceeds on its Trojan horse invasion rapidly multiplying. Researchers aim to block receptors such as the OpcA, which is a primary mechanism for preventing the host-cell penetration. However, blocking receptors of the surface membrane proteins could interfere with their physiological function. Thus, additional research of the OpcA is essential to create medications. 
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