
 

Family of DNA damage–inducing microbial
metabolites found in guts of people with IBD
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Human gut microbes isolated from IBD patients produce small-molecule
genotoxins. Diverse gut microbes isolated from patients with IBD exhibit direct
genotoxicity. M. morganii produces a family of genotoxic small molecule
metabolites, termed the indolimines. Indolimine-producing M. morganii induces
DNA damage in intestinal epithelial cells (IECs) and increased colon tumor
burdens in gnotobiotic mouse models. Credit: Science (2022). DOI:
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10.1126/science.abm3233

A team of researchers at Yale University has identified a group of
genotoxins produced by a gut microbe that can damage DNA, leading to
an increased risk of developing colorectal cancer. In their paper
published in the journal Science, the group describes the screening
process they developed. Jens Puschhof and Cynthia Sears, with the
German Cancer Research Center and the Johns Hopkins University
School of Medicine, respectively, have published a Perspectives piece in
the same journal issue outlining the work done by the team on this
effort. 

Prior research has shown that some bacteria that exist in the human gut
can produce chemicals that contribute to the likelihood of their host
developing colorectal cancers. Escherichia coli, for example, has been
found to produce a substance called colibactin that has been linked to an
increased chance of developing cancer. Such substances are known
generically as genotoxins—they cause problems by damaging DNA. In
this new effort, the researchers noted that very few genotoxins have been
identified and sought to find more. 

The work involved first collecting stool samples from people with 
irritable bowel syndrome, which has also been associated with an
increased risk of colorectal cancers. Each of the samples was then
screened using a process the team developed to determine whether
substances produced by a given type of bacteria cause DNA damage in
the cells they infect. 

They discovered an entire family of metabolites they named indolimines
that are produced by a bacteria known as Morganella morganii. Prior
research had found an association between M. morganii and an increased

2/3

https://medicalxpress.com/tags/colorectal+cancers/
https://medicalxpress.com/tags/stool+samples/
https://medicalxpress.com/tags/irritable+bowel+syndrome/


 

risk of colorectal cancer, but until now, their genotoxins had not been
identified. The researchers also looked for a more direct link—they
injected M. morganii into the bowels of healthy mice and found that
doing so increased their rate of tumor growth. 

The researchers suggest that their work highlights the impact that
metabolites in the microbiome can have on cancer risk. And Puschhof
and Sears note that the researchers showed that there is likely a broad
range of genotoxins in the microbiome, suggesting much more work is
required to find them. 

  More information: Yiyun Cao et al, Commensal microbiota from
patients with inflammatory bowel disease produce genotoxic
metabolites, Science (2022). DOI: 10.1126/science.abm3233 
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