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The human body hosts trillions of microorganisms; and of these, bacteria are the most prominent. The relationship
between humans and bacteria is multifaceted, playing crucial roles in both health and disease. Within the gut, Bacteroides
fragilis is a prime example of this complex interplay. On one hand, it plays a beneficial role in digestion by aiding to
metabolize carbohydrates. However, if B. fragilis escapes the gut and infiltrates other parts of the body, it can have adverse
and morbid effects.! Glycans, chains of monosaccharides that coat bacterial cells, are crucial for bacterial fitness as well as
interactions with its surroundings. For example, the adhesion of B. firagilis to gut epithelial cells is facilitated by glycans.
Without these glycans, the bacteria would not be able to coexist within its human host. These glycan chains are regulated
by glycosidase enzymes which aid in glycan tailoring, degradation, recycling, and biosynthesis.? Despite their crucial role
in maintaining bacterial glycans, glycosidases remain understudied due to their wide variety within bacteria. Selectively
identifying and comparing glycosidase activity across a range of bacteria will give further insight into how glycans are
modified and, more broadly, its implications on human health.

During the first half of the summer, I familiarized myself with essential laboratory techniques such as cell culture,
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method, we aimed to identify sugar-specific glycosidase activity by observing either the presence or absence of fluorescence.

We hypothesized B. fragilis lysate would result in the most fluorescence given its known role in carbohydrate
metabolism in the human gut, which requires extensive glycosidase activity to effectively break down sugars. We predicted
that H plei’l Would dlSplay some gIYCOSIdaSG aCthlty Sll’lce all bacteria A) B. fragilis lysate displays high glycosidase activity targeting all tested probes.
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need glycan-degrading enzymes to maintain their glycan structures, but not
as much as B. fragilis. When screening B. fragilis with these probes, our
hypothesis was confirmed as we saw significant activation of the Res-Glc
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human gut where bacteria like B. fragilis are heavily involved in its
breakdown, necessitating a high concentration of glucose-targeting o
glycosidases. When screening H. pylori with these probes, we saw H. pylori <

Figure 2. All three fluorescent probes were introduced to B. fragilis lysate (A) and H. pylori

lysate was able tO aCthate Res DAT and ReS_FuC Slgl’llficantly desplte Iysale (B) to pmbe for glycosldase activity. Lysis buffer was used as a negative control to

from experimental fluorescence.

displaying up to 3 times lower signal than the B. fragilis lysate (Fig. 2B). ThlS suggests that H. pylori have fewer
glycosidases targeting glucose than those targeting purely bacterial monosaccharides such as DATDG or FucNAc.
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