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Abstract 

Overexpression of the multidrug efflux pump operon mtrCDE, encoding a critical factor of 

multidrug-resistance in Neisseria gonorrhoeae, the causative agent of gonorrhea, is repressed by 

the transcriptional regulator, MtrR (Multiple transferable resistance Repressor). Here, we report 

the results from a series of in vitro and cellular experiments to identify innate, human inducers of 

MtrR and to understand the biochemical and structural mechanisms of the gene regulatory 

function of MtrR. Isothermal titration calorimetry experiments reveal that MtrR binds the hormonal 

steroids progesterone, b-estradiol, and testosterone, all of which are present at significant 

concentrations at female and male urogenital infection sites as well as ethinyl estrogen, a 

component of some birth control pills. Binding of these steroids results in decreased affinity of 

MtrR for cognate DNA, as demonstrated by fluorescence polarization-based assays, and an in 

vivo increased antimicrobial resistance and expression of the MtrR-repressed mtrCDE and rpoH 

genes. The crystal structures of MtrR bound to each steroid provided insight into the flexibility of 

the binding pocket, elucidated residue-ligand interactions, and revealed the conformational 

consequences of the induction mechanism of MtrR. Three residues, D171, W136 and R176 are 

key to the specific binding of these gonadal steroids. These studies provide a molecular 

understanding of the transcriptional regulation by MtrR that promotes N. gonorrhoeae survival in 

its human host when challenged by innate steroidal antimicrobials. 


