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The discovery and development of antibiotics has saved countless lives. However, the growing threat of 

antimicrobial resistance (AMR), along with the detrimental effects of nonspecific antibiotics, demonstrate the need for more 

targeted antibiotic treatments.1 Heliobacter pylori is one such antibiotic-resistant pathogen which is linked to stomach ulcers 

and gastric cancer. Though not pathogenic in all cases, H. pylori colonizes nearly half the global population,2 and current 

treatments use a combination of drugs that are often harmful to the host.3 This urgent need for new treatment has earned it 

a place on the World Health Organization’s list of global priority pathogens4 and is the primary motivation behind my 

research in the Dube Lab. 

Bacterial glycans – sugar-containing molecules found on bacteria – have previously been identified as potential 

antibiotic targets because of their species-dependent specificity.5 Furthermore, these polysaccharide structures are 

frequently critical to cell fitness; they are implicated in functions such as host adhesion and immune cell recognition – or, 

in some cases, evasion.6 These observations are especially true for pathogenic species; previous studies have shown that 

pathogens which cannot effectively synthesize glycans have reduced pathogenesis.7 Bacterial glycans are clearly intriguing 

therapeutic targets, but their complexity makes them difficult to study. Mammalian glycans, upon which many analytical 

techniques are based, use 9 monosaccharide substrates. Bacterial glycans use over 700. This sheer number of 

monosaccharides makes bacterial glycans difficult to study by conventional methods.6 Previous work in the Dube lab has 

utilized Metabolic Oligosaccharide Engineering (MOE) to ease this process: a fluorescent or otherwise visualizable 

monosaccharide is introduced into the cell, incorporated into its glycan structures, and visualized with a biorthogonal 

reaction (independent of host machinery) to confirm the presence or absence of glycans.8 This can be employed following 

genetic mutation to measure the impact of different gene knockdowns upon glycan synthesis. In this way, at least 13 genes 

involved in glycoprotein synthesis in H. pylori have been identified by the Dube lab. The 
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