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Pathogenic bacteria cause devastating human diseases. The increased dissemination of 

infectious diseases and the rise of antibiotic resistance are spurring efforts to 

understand how bacteria build and maintain their protective cell envelope. Our 

research focuses on mycobacteria. Their cell envelope is composed of "exotic" 

carbohydrates. This feature is emblematic of how different bacterial species combine 

distinct carbohydrate building blocks to assemble a cell envelope barrier that is 

durable, largely impermeable, and dynamic. The saccharide building blocks used by 

bacteria are often orthogonal to those used in humans. We are taking advantage of 

these differences to generate inhibitors of cell envelope construction as antibiotics. 

We also are synthesizing new probes that can serve as new diagnostics and anti-

infective agents. To this end, we have used chemical synthesis to fluorogenic probes 

that co-opt the biosynthetic machinery and can be used to detect mycobacteria and 

image cell division in real time. 


