
 

Study shines light on gut microbiome in colon
cancer
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MicroRNA and mRNA visualization in differentiating C1C12 cells. Credit:
Ryan Jeffs/Wikipedia

Researchers have identified a correlation between gut microbial
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composition and microRNA expression in human colorectal cancer,
according to a recent study published in the journal mSystems. The study
is the first to demonstrate that the interaction between microRNA and
the gut microbiome may play a role in colorectal cancer.

"This is a correlation, but it is still very exciting, because if we see a
causal effect, you can think of ways to manipulate the microRNA in the
tumors by changing the microbiome, and that could potentially be used
as a cancer therapy," said principal study investigator Ran Blekhman,
Ph.D., assistant professor in the Departments of Genetics, Cell Biology
and Development, and Ecology, Evolution, and Behavior, at the
University of Minnesota, Twin Cities. The study was performed by
Angelo Yuan, a Ph.D. student in the Bioinformatics and Computational
Biology graduate program at the University of Minnesota.

The researchers launched their new study for three reasons. First, recent
studies have shown that the microbiome has a role in colon cancer.
Second, many studies have shown that host microRNAs are very
important in cancer. Third, recent research has shown that there are
interactions between the microbiome and host microRNAs. "We wanted
to look at all of these things together, to see if there is any interaction
between the host microRNA and the microbiome in the context of colon
cancer," said Dr. Blekhman.

The researchers analyzed colon cancer patient samples collected as part
of a previous study at the University of Minnesota. A total of 88
matched tumor and adjacent normal tissues were collected from 44
patients. The researchers sequenced the microRNA of these samples and
correlated microRNA expression levels in colon cancer tissue with the
microbiome composition.

The researchers found that dozens of microRNA are differentially
regulated in colorectal cancer tumors, compared to adjacent normal
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colon, and that these microRNAs are correlated with the abundance of 
microbes in the tumor microenvironment. They also found that microbes
that have been previously associated with colorectal cancer are
correlated with microRNAs (microRNA-182, microRNA-503,
microRNA17-92) that regulate genes related to interaction with
microbes that likely regulate glycan production, which is important for
the recruitment of pathogenic microbial taxa to the tumor.

"We found networks of microbes that are dependent on the microRNA.
Then, we specifically investigated the microbes that have been
previously linked to cancer, and we identified all of the microRNAs that
are correlated with the abundance of these microbes," said Dr.
Blekhman. "This is an exciting result, but for now, we have shown
correlation. We are currently working to show a direct effect of the
microbiome on the microRNA using animal models."

The research provides a first systems-level map of the association
between microbes and host microRNAs in the context of colorectal
cancer. Future efforts will aim to detect whether the correlations are
causal and if they are, whether there are possibilities to manipulate the 
microbiome to regulate the expression of microRNAs in the tumor,
potentially impacting tumor progression.
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