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Early intestinal transit in preterm infants is associated with microbiome functional signatures at 1 month of age

Background

• Preterm birth rates are increasing in developed countries • 1 st cause of death in children under 5 years of age in the world • Serious psychological and physiological consequences in the short and long term [1] • An irregular transit is a signature of intestinal immaturity [2] • Need to develop analyses on non invasive approach

Methods

Evaluate a potential association between intestinal transit of verypreterm infants in the 1st

week of life and gut microbiome at 1 month

Results

✓10 metabolites are common in both analyses. They are mostly detected in the gut microbiota of preterm infants with a regular transit. ✓Majority of metabolites have unknown sources, 2 originated from microbiota, 1 from cometabolism, 1 from food and 1 from drug ✓They are not associated with gestational age variable 

✓•

  Clusters are driven by 3 groups of dominant bacteria ✓ Regular transit is defined by ≥1 stool each day after the first stool in the first week of life Microbiome of very preterm infants can be stratified in 3 clusters with different repartition of the quality of transit • 2 microbial metabolites (3-indoxyl-sulfate and trimethylamine 3 oxide) are correlated with Escherichia which is more abundant at 1month in the microbiome of infants with a regular transit after birth • 3-indoxyl-sulfate is an Aryl Hydrocarbon Receptor ligand. A loss of AhR in ENS neurons of mice have been shown to lead to an irregular transit [3] • While the link between TMAO and intestinal transit is less obvisou, TMAO at 1month discriminates the by clusters and quality of transit Number of infants by gestational age according to quality of transit [1] Rozé JC, Ancel PY, Marchand-Martin L, Rousseau C, Montassier E, Monot C, Le Roux K, Butin M, Resche-Rigon M, Aires J, Neu J, Lepage P, Butel MJ; EPIFLORE Study Group, 2020 [2] Indrio F, Neu J, Pettoello-Mantovani M, Marchese F, Martini S, Salatto A, Aceti A, 2022. [3] Stockinger B, Shah K, Wincent ETryptophan pathway • Tryptophanase (enzyme) found in Escherichia • AhR ligand : link between gut transit and AhR ligands [3] • Phospholipid pathway • Cut, cntA/B et YeaW/X (enzymes) found in Escherichia • TMAO subpathway (microbial pathway)

-indoxyl-sulfate and trimethylamine-3-oxide are positively correlated with Escherichia Correlation between main gut microbiome genera in infants from the regular transit group and transit-discriminant metabolites sPLSDA and O-PLSDA highlight metabolites that can discriminate the two transit groups of preterm infants Metabolites originate from different sources 16S Sequencing Rstudio OTU table Metabolomic MetaboAnalyst MetOrigin Rstudio LC-MS Peak area Median normalization
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	Cluster Transit	Irregular	Regular	• Main taxa observed in the regular transit group are found to be correlated with transit-discriminant metabolites Regular • 3Irregular

✓ 3 genera are more abundant in the gut microbiome of infants with a regular transit ✓ Gestational age repartition is fairly uniform ✓ No significant differences in α-diversity between the transit groups Escherichia , Clostridium and Faecalibacterium are more abundant in gut microbiota of very-preterm infants with a regular transit ✓ Different quality of transit for each cluster ✓ More regular transit for infants with the highest gestational age (AGN3) and more irregular transit for preterm with lowest gestationnal age (AGN1)