
Gum Disease-Related Bacteria Tied To
Colorectal Cancer
Study results suggest therapies targeting these bacteria in tumors could help reduce the severity
of some colorectal cancers.
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Colorectal cancer—cancer of the colon and rectum—is the fourth most common cancer
nationwide. Although overall rates have been steadily falling due to better screening techniques,
rates of colorectal cancer in young adults are on the rise. Researchers have been working hard to
understand the causes.

A bacteria implicated in gum disease, Fusobacterium nucleatum, has also been found in some
colorectal cancer tumors. F. nucleatum is rarely seen in the guts of healthy people. Colorectal
tumors harboring these bacteria are associated with more cancer recurrence and worse patient
outcomes than tumors without them. However, it’s unclear how much of a role, if any, the bacteria
play in causing the tumors to grow.

F. nucleatum is normally found in low levels in the mouth but can flourish and, along with other
microbes, trigger inflammation to cause gum, or periodontal, disease. Over time, this inflammation
can lead to destruction of the bone and tissues that support the teeth, resulting in tooth loss.
Studies over the years have pointed to a relationship between periodontal disease and other
conditions throughout the body, including those of the heart, kidneys, autoimmune diseases, and
even some cancers. However, in most cases scientists still don’t entirely understand the degree of
involvement, if any, that periodontal disease has in causing these conditions.

An NIH-funded research team led by Drs. Martha Zepeda Rivera, Susan Bullman, and Christopher
D. Johnston of the Fred Hutchinson Cancer Center did a careful genetic comparison between F.
nucleatum from colorectal tumors and those from healthy mouths. They analyzed the genomes of
80 F. nucleatum strains from the mouths of people without cancer and 55 strains from tumors of
patients with colorectal cancer. The findings were published on March 20, 2024, in Nature.

The team found that one subspecies of F. nucleatum, called Fna, was more likely to be present in
colorectal tumors. Further analyses revealed that there were two distinct types of Fna. Both were
present in mouths, but only one type, called Fna C2, was associated with colorectal cancer.

When the researchers infected mice that had inflamed intestines (an animal model of colitis) with
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these two types of F. nucleatum, they found that mice infected with Fna C2 developed more
tumors than those infected with the other type.

It’s not quite known yet how these bacteria travel from the mouth to the colon. However, the
researchers showed that Fna C2 could survive longer in acidic conditions, like those found in the
gut, than the other type of Fna. This suggests that the bacteria may travel along a direct route
through the digestive tract.

“We have pinpointed the exact bacterial lineage that is associated with colorectal cancer,”
Johnston says, “and that knowledge is critical for developing effective preventive and treatment
methods.”

Future studies can test if specifically targeting F. nucleatum in colorectal tumors can improve
patient outcomes. Clinicians might also one day be able to screen for Fna C2 to identify colorectal
tumors that are more likely to be aggressive.

This research summary was published by the FNational Institutes of Health on April 2, 2024.
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