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Background & Aims: The gut microbiome and metabolites are associated with colorectal cancer (CRC)
progression and carcinogenesis. Postoperative CRC patients are reported to be at an increased CRC risk;
however, how gut microbiome and metabolites are related to CRC risk in postoperative patients remains
only partially understood. We investigated the influence of surgery on gut microbiota and metabolites.
Methods: We collected 170 fecal samples from 85 CRC patients in pre- and approximately one year
postsurgery status, and performed shotgun metagenomic sequencing and capillary electrophoresis time—of-—
flight mass spectrometry—based metabolomics analysis and compared pre- and postsurgery status. We
developed methods to estimate postoperative CRC risk based on the gut microbiome and metabolomic
compositions using a random forest machine—learning algorithm that classifies large adenoma or early-—
stage CRC and healthy controls.

Results & Discussion: Gut microbiota and metabolomics compositions were significantly different between
pre— and postsurgery. CRC-associated bacteria and metabolites were significantly decreased after surgery
which may be reflected in the improvement in cancerous intestinal conditions. On the other hand
carcinogenesis—associated deoxycholate, its associated biosynthetic genes, and the contributing bacterium
were significantly increased, suggesting that the surgery incompletely recovers cancerous intestinal
conditions. The differences in the type of operation (right-sided or left-sided) were associated with
bile acid metabolism. Glycocholate, one of the primary bile acids was significantly increased in post-—
right-sided operation, which might be resulted in the inhibition of bile acid reabsorption. Deoxycholate,
its associated biosynthetic genes, and the contributing bacterium were significantly increased in only
post—left—-sided operation. We applied estimation of postoperative CRC risk methods to compare the
estimated CRC risk which is according to the presence of large adenoma or tumors after 5 years
postsurgery.

Conclusions: Overall, our results show that the gut microbiome and metabolites dynamically change from
pre— to postsurgery. In postoperative CRC patients, potential CRC risk derived from gut microbiome and
metabolites still remains, which indicates the importance of follow—up assessments.
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