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Abstract

The purpose of this CRADA is to expand upon the work previously performed through CRADA
No. PNNL/381. As explained in the previous CRADA, Glucuronidase enzymes are important for
contributing to enterohepatic recycling of numerous therapeutic drug compounds, resulting in
impaired or prolonged drug activity. Further, other pathways within the gut, such as bile acid
metabolism through the action of bile salt hydrolase enzymes (BSH), have shown to impact both
the development of colon cancers and impact recovery. Adapting the activity-based protein
profiling (ABPP) technologies developed at PNNL to a microtiter plate-based chemical probe
assay was the first step in demonstrating the clinical usability of the technology. With assay
proof-of-concept complete through CRADA No. PNNL/381, clinical cohort testing using the
developed assay is the next step towards commercialization of this technology.

Some chemotherapeutic agents are mediated by gut-produced microbiota through
enterohepatic circulation. For example, irinotecan, the first line treatment for many colon and
other cancers, can be recycled into a patient’s system through gut microbiota produced
glucuronidase enzymes. A significant percentage of patients subjected to irinotecan treatment
experience dose-limiting diarrhea and gastric distress that limits treatment options and delays
effective intervention. Relatedly, bile salt hydrolases modify ratios of bile acids in the gut, which
alter nutrient and pharmaceutical uptake by the intestines and impact patient response to
treatment. Coupled together these gut-mediated disorders can significantly decrease patient
outcomes.

In this project, we propose to investigate a clinical cohort of samples from colon cancer patients
to better understand gut microbiome activities surrounding microbiota produced glucuronidases
to aid clinician decisions and enhance therapeutic intervention. Our project will measure
glucuronidase activity of individual patients and compare this activity to a variety of factors,
including patient medical history, treatment response, and overall outcomes. Data will be
compared with metagenomic, metabolomic, and proteomic analyses to fully defined the entire
gut microbiome space and correlate results with the glucuronidase activity. Resultant analysis is
expected to provide actionable information to direct decision making towards therapeutic
intervention.
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