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Dietary Influences on the Composition of Breast Milk Microbiome

Introduction. A mother's diet can influence the composition and diversity of the microbiome in her own milk. For instance, the bacteria Staphylococcus and Bifidobacterium are linked to carbohydrate intake, while the Streptococcus genus is associated with the consumption of certain fatty acids. This can affect the baby's health, as research has shown that changes in the intestinal microbiota may increase the risk of allergies, asthma, and eczema [START_REF] Cortes-Macías | Maternal diet shapes the breast milk microbiota composition and diversity: impact of mode of delivery and antibiotic exposure[END_REF]. Objectives. Use machine learning algorithms to identify taxa differences in breast milk samples from different diets. This will be a first step towards finding the healthiest diet and proper interventions. Methods. Data. 74 samples from Bioproject PRJNA848748 [START_REF] Marsh | Fatty acid profile driven by maternal diet is associated with the composition of human milk microbiota[END_REF] of 16S rRNA Seq of human breast milk microbiota were processed with DADA2 [START_REF] Benjamin J Callahan | Dada2: High-resolution sample inference from illumina amplicon data[END_REF], where 31 subjects had omnivorous diet, 18 vegetarian and 25 vegan. Feature Selection. From DADA2 with SILVA r138 [START_REF] Quast | Silva r[END_REF] we get 5,510 taxa after pre-processing. Then, we apply recursive ensemble feature selection (REFS) algorithm [START_REF] Haasnoot | In vivo and ex vivo inflammatory responses of the esophageal mucosa to food challenge in adults with eosinophilic esophagitis[END_REF][START_REF] Kamphorst | Predictive factors for allergy at 4-6 years of age based on machine learning: A pilot study[END_REF][START_REF] Jelle M Blankestijn | Classifying asthma control using salivary and fecal bacterial microbiome in children with moderate-to-severe asthma[END_REF] to find a reduced set of meaningful taxa than can differentiate among the 3 groups (omnivorous, vegetarian and vegan). REFS uses 8 classifiers to rank features and reduce the feature set by 20%, selecting the best microbiota set in 10 runs. In a 10-fold cross-validation scheme, REFS conducts testing using 5 classifiers that were not included in the biomarker discovery phase.

Results. REFS was applied to the 74 samples identifying 33 taxa that can distinguish among the 3 groups, Fig. 1. The original study reports that there are no significant differences in diversity among the vegan, vegetarian, and omnivore (non-vegetarian) groups. However, by using a machine learning-based multivariate approach, we can distinguish among these groups, where the Multi-layer Perceptron (MLP) classifier has an accuracy of 91.67% and standard deviation of 0.1263 in a 10-fold cross-validation. The MLP's confusion matrix shows class accuracy of 87.10% for non-vegetarian, 88.89% for vegetarian, and 96% for vegan. The most common genus from the 33 taxa is Lactobacillus. The results point that an omnivore diet has more Lactobacillus in the breastmilk microbiota in general. 

Conclusion.

Maintaining a healthy and diverse balance of microbes in the gut can help to prevent various immune-related diseases. By studying changes in the microbiome, researchers can create specific 1 dietary recommendations to promote a healthy microbiome. As mentioned, the genus Lactobacillus appears as one of the key microbiota to differentiate among groups. Lactobacillus is a type of bacteria that is classified under the Firmicutes phylum and is regarded as one of the key health promoting bacteria in the gut microbiome [START_REF] Rastogi | Gut microbiome and human health: Exploring how the probiotic genus lactobacillus modulate immune responses[END_REF]. Studies have shown that giving Lactobacillus reuteri to breastfed infants can significantly decrease the amount of time they spend crying due to colic [START_REF] Pierina | Evidence of lactobacillus reuteri to reduce colic in breastfed babies: Systematic review and meta-analysis[END_REF]. While further research is needed, these findings suggest that a mother's diet can influence the composition of her breast milk. This, in turn, can impact the baby's health by altering the microbiome of the gastrointestinal tract.
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 1 Figure 1: Normalized Abundance of most important microbial taxa and genus distribution.