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How the microbiota stimulates growth

e The gut microbiota plays a decisive role in the growth of young animals.

e Scientists have discovered how this growth is affected by one strain of bacteria in particular.

e Their research clears a path for new therapeutic and nutritional advances.

The gut microbiota is now thought to constitute an organ in its own right. The work of a
team led by scientists from the CNRS and ENS de Lyon, in collaboration with Claude
Bernard Lyon 1 University, INSERM, and INRAE, is the subject of an upcoming article in
Science. These researchers have learned how a certain microbiotic bacterial strain
stimulates the growth of undernourished young animals.

Though essential for health, microbiotic activity is still poorly understood. Through earlier studies, an
international research team,! directed by scientists from the Institute of Functional Genomics of Lyon
(CNRS / ENS de Lyon), demonstrated that the gut microbiota plays a key role in the growth of juvenile
individuals belonging to species as different as drosophilas and house mice.

Specifically, one strain of the bacterium Lactobacillus plantarum (Lp"\) is very effective at stimulating
growth in immature individuals under nutritionally deficient conditions. In this new study, the team
identified one of the mechanisms by which Lp** affects infant mice in a state of undernourishment after
weaning.?

Daily oral administration of Lp"J- to the young mice promotes maturation of the intestinal epithelium
locally, which in turn bolsters the synthesis of hormones essential for healthy growth: insulin and IGF-1.3
The scientists determined that the bonding of muramy! dipeptide (a molecule produced by Lp** that is a
major component of the bacterial cell wall) to the NOD2 receptor on the intestinal epithelial cells of mice
suffices to stimulate this hormone production.

The researchers’ findings thus demonstrate that muramyl dipeptide—NOD2 interaction helps lessen
growth delays associated with chronic undernutrition. They suggest the potential of bacterial
supplementation, in combination with other dietary measures, to enhance renewed growth in chronically
undernourished children. Finally, they point to areas for further investigation concerning other populations
that require optimized nutrition, including elderly individuals and high-level athletes.

Notes

Team members in France hailed from the Institute of Functional Genomics of Lyon; the Micalis Institute
(INRAE / AgroParisTech / Paris-Saclay University); the Department of Paediatric Gastroenterology,
Hepatology, and Nutrition at the Hospices Civils de Lyon; the Laboratory of Cell Physiology
(INSERM / Lille University); and the Integrative and Molecular Microbiology (CNRS / Institut Pasteur) and
CarMeN (INSERM / INRAE / Claude Bernard Lyon 1 University) research units. Their colleagues outside
of France are affiliated with the Czech Academy of Sciences and the European Molecular Biology
Laboratory (Germany).


Christelle Vauchel


2Weaning is a postnatal developmental phase marked by the end of suckling and the start of independent
eating.

SWhile insulin-like growth factor 1 (IGF-1), mainly produced by the liver, has a chemical structure similar
to that of insulin, these hormones have distinct functions: IGF-1 stimulates tissue and skeletal growth,
whereas insulin regulates energy metabolism as required for growth.
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The Lp"t bacterial strain enhances growth of undernourished mice via signalling triggered by
intestinal NOD2 receptor recognition of muramyl dipeptide from the bacterial cell wall.
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