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The consortium led by Prof Randall Platt (ETH 
Zurich), Prof Uwe Sauer (ETH Zurich) and 
Prof Dirk Bumann (University of Basel) will 
develop a novel biodiagnostic tool capable of 
recording the status of the gut environment 
to reveal novel signatures of disease and that 
will be used to inform treatment strategies 
for children with malnutrition and gastroin-
testinal pathologies.

Over 3 million children under 5 years of age 
die annually in LMICs due to mostly prevent-
able causes, including malnutrition, infectious 
diseases and acute respiratory pathologies. A 
further 200 million children annually do not 
reach their developmental potential. A major 
challenge towards providing effective diag-
noses and treatments for these children is the 
lack of options for objectively measuring indi-
vidual nutritional, infection and inflammation 
status of the gut. Microbes in the gut are 
known to undergo genetic and physiological 
changes in response to changes in diet, and to 
insults such as infection or disease. Therefore, 
the monitoring of the changes in the gut mi-
crobiome has the potential to serve as a func-
tional readout of the status of our health.
 The motivation for this project is to de-
velop a novel and non-invasive means for as-
sessing the status of the gut. The laboratory of 
Prof Platt has recently developed a novel 
CRISPR-based technology which enables en-
gineered bacteria to continuously record a 
history of the genes they are expressing by 
encoding this information within their own ge-
nome. In this MIP project, consortium mem-

bers will utilise these engineered bacteria to 
sense and report on the environment within 
the gut in the presence of nutritional changes, 
infectious agents and inflammation. In this 
way, the team aspires to use these bacteria as 
a diagnostic tool that will provide the basis for 
improving individualised medical and lifestyle 
interventions for children and adolescents in 
the future.

The key aims of the project are to:
1.   Assess the ability of engineered bacteria to 

sense and record pathophysiological condi-
tions in models of nutritional deficiency, in-
fection and inflammatory conditions.

2.   Utilise these bacteria to identify novel bio-
markers of pathologies that impact chil-
dren’s health and development. 

3.   Investigate changes in microbiome compos-
ition and metabolism that are associated 
with growth stunting in children.

4.   Investigate the effects of environmental 
conditions, nutritional intake and pathogen 
exposure on the gut microbiota of young 
children living in Zimbabwe.

Prof Randall Platt will lead this project together 
with Prof Uwe Sauer (ETH Zurich), who brings 
expertise in systems biology and microbial 
metabolomics, Prof Dirk Bumann (University of 
Basel), who is an expert in microbial physiolo-
gy and infectious diseases, and Prof Andrew 
Macpherson (University Hospital of Bern), who 
is an expert in gastroenterology, mucosal im-
munology and the human gut microbiome.
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CRISPR-engineered bacteria can record the history of the  
genes they expressed and this information can inform researchers  

about the microenvironment in the gut.


