
 

Computers learn to spot deadly bacteria
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Low-temperature electron micrograph of a cluster of E. coli bacteria. Each
individual bacterium is oblong shaped. Photo by Eric Erbe, digital colorization
by Christopher Pooley.

Machine learning can predict strains of bacteria likely to cause food
poisoning outbreaks, research has found.

The study – which focused on harmful strains of E. coli bacteria – could
help public health officials to target interventions and reduce risk to 
human health.

Researchers at the University of Edinburgh's Roslin Institute used
software that compares genetic information from bacterial samples
isolated from both animals and people.

The software learns the DNA signatures that are associated with E. coli
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samples that have caused outbreaks of infection in people.

It can then pick out the animal strains that have these signatures, which
are therefore likely to be a threat to human health.

Most E. coli strains live in the guts of people and animals without
causing illness but E. coli O157 is linked with more serious human
infections.

Cows also carry E. coli O157 and serve as the main reservoir for these
toxic bacteria. The animals excrete the bacteria in their faeces but do not
become ill. This makes it difficult to spot which herds and animals are
carrying strains that are likely to cause disease in people.

DNA signatures

The team trained the software on DNA sequences from strains isolated
from cattle herds and human infections in the UK and the US.

Once trained, the computer is able to predict whether an E. coli strain is
likely to have come from a cow or a person.

Using this approach, the team predicts that less than ten percent of the E.
coli O157 cattle strains are likely to have the potential to cause human
disease.

Interventions to stop the spread of the disease – such as vaccines – could
be targeted at herds with these strains to minimise the risk of outbreaks
in people, the team says.

"Our findings indicate that the most dangerous E. coli O157 strains may
in fact be very rare in the cattle reservoir, which is reassuring. The study
highlights the potential of machine learning approaches for identifying
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these strains early and prevent outbreaks of this infectious disease," says
Professor David Gally.

E.coli 0157

E. coli O157 causes stomach cramps, vomiting and severe diarrhoea in
infected people. A recent outbreak of the illness in Scotland resulted in
the death of a child and a further 19 cases of serious food poisoning. The
infection is believed to have originated from an unpasteurised cheese
source.

Researchers say their approach could be adapted to test samples of other
types of bacteria isolated from animals – such as salmonella and
campylobacter – to identify strains with the potential to cause human
disease.

The study, funded by Food Standards Scotland and the Food Standards
Agency, is published in the Proceedings of the National Academy of
Sciences.

  More information: Nadejda Lupolova et al. Support vector machine
applied to predict the zoonotic potential ofO157 cattle isolates, 
Proceedings of the National Academy of Sciences (2016). DOI:
10.1073/pnas.1606567113
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