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The bacterium Streptococcus pyogenes employs several enzymes in its evasion of the human immune system. Such enzymes include 
IgG-degrading enzyme of S. pyogenes (IdeS) [1], a protease which deactivates IgG antibodies by cleaving within the lower hinge region, 
thereby separating the antigen-binding F(ab¢)2 regions from the immune-engaging Fc region. Additionally, the bacterium utilises two 
endoglycosidases, EndoS and EndoS2 [2], which inactivate IgG by removing N-linked glycosylation from the antibody Fc region. These 
enzymes are highly specific for IgG, which has led to their use in a wide range of clinical and biotechnological settings. IdeS has been 
clinically approved as a pre-treatment for hypersensitised patients undergoing kidney transplantation [3], while EndoS and EndoS2 
have additional applications in antibody glycan remodelling [4]. We sought to understand the molecular basis of IgG recognition by 
these enzymes using X-ray crystallography; however, crystallisation of antibody-protein complexes is often hindered by the inherent 
ability of the IgG Fc region to self-crystallise. Here, we present a panel of IgG1 Fc variants engineered to disfavour preferential Fc 
crystallisation, and have subsequently used this strategy to crystallise IdeS, EndoS and EndoS2 in complex with IgG1 Fc, all of which 
display extensive recognition towards their Fc substrate [5, 6]. Understanding the molecular basis of antibody recognition by bacterial 
enzymes will facilitate the development of next-generation enzymes for a range of clinical and biotechnological applications. 
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