
 

Researchers unlock cancer-causing
mechanism of E. coli toxin with synthetic
biology approach
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Prof. Qian Peiyuan (right) and a researcher of his team, LI Zhongrui, culture
bacteria with the machine on the right. Credit: Hong Kong University of Science
and Technology
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An interdisciplinary team of researchers at the Hong Kong University of
Science and Technology (HKUST) unraveled how a toxin released by 
Escherichia coli (E. coli) – a human gut bacteria, is connected to
colorectal cancer, offering new insights to the health impact of this
prevalent bacteria and facilitating future research on the prevention of
this third most common cancer worldwide.

While human gut microbes like E. coli help digest food and regulate our
immune system, they also contain toxins that could arrest cell cycle and
eventually cause cell death. Scientists have long known that
colibactin—a genotoxin produced by E. coli, can induce DNA double-
strand breaks in eukaryotic cells and increase the risk of colorectal
cancer in human. However, how colibactin causes DNA damage had
remained a mystery as reconstructing colibactin metabolites is extremely
difficult due to the compound's instability, low titer and complexity of
its biosynthetic pathway.

Now, a research team led by Prof. Qian Peiyuan, Chair Professor of
HKUST's Department of Ocean Science and Division of Life Science,
have unearthed the missing link using a novel biosynthetic method. The
team not only succeeded in cloning the colibactin gene cluster, but also
found a way to mass produce the genes for testing and validation. After
repeated assays of various sets of colibactin precursors, the team
eventually identified colibactin-645 as the culprit of the DNA double-
strand breaks, and uncovered colibactin metabolite's biosynthetic
pathway as well as its mechanism of causing DNA damage.
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The dish on the left is the E. Coli cloned by the research team. Credit: Hong
Kong University of Science and Technology
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Colibactin-645 's biosynthetic pathway. Credit: Hong Kong University of
Science and Technology

Prof. Qian said, "Although a few colibactin metabolites have been
reported to damage DNA via DNA crosslinking activity, the genotoxic
colibactin that possesses DNA double-strands directly is yet-to-be-
identified. Our research has confirmed colibactin-645 exerts direct DNA
double-strand breaks, that unearthed the missing link that correlates
colibactin to its health effects on human beings."

LI Zhongrui, a researcher of the team, said the restructuring of
colibactin's molecular scaffold provides a model for designing and
synthesizing potent DNA cleaving agents—such as synthetic restriction
"enzymes" or chemotherapeutic agents.
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  More information: Zhong-Rui Li et al. Macrocyclic colibactin
induces DNA double-strand breaks via copper-mediated oxidative
cleavage, Nature Chemistry (2019). DOI: 10.1038/s41557-019-0317-7

Provided by Hong Kong University of Science and Technology

Citation: Researchers unlock cancer-causing mechanism of E. coli toxin with synthetic biology
approach (2019, September 17) retrieved 25 April 2024 from 
https://phys.org/news/2019-09-cancer-causing-mechanism-coli-toxin-synthetic.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://dx.doi.org/10.1038/s41557-019-0317-7
https://phys.org/news/2019-09-cancer-causing-mechanism-coli-toxin-synthetic.html
http://www.tcpdf.org

