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ABSTRACT

Background: Studies have shown that human microbiome plays important roles in physiology, from food digestion 
to mental diseases. Since the gut microbiome composes the highest number of microbial cells outnumbering even 
our own cell counts, it is expected that the gut microbiome would affect a great deal of human biological functions. 
This makes the gut microbiome key to maintain homeostasis in the various biological levels where there are constant 
and active interactions between microbes, tissue, cells and molecules. The structure of the gut microbiota is shaped 
by many factors, including host genetics. Understanding how these factors determine the microbiome during the 
development and establishment of the gut microbiota at early stages of human life is crucial to infer biological and 
pathological microbiome composition. The purpose of this study is to apply tools of bioinformatics to process and 
analyse data samples of feces of triplet babies in order to verify host genetic associations with gut microbiome during 
the first 3 years of the babies lives.

Methods: Infant feces are collected from the first week of life until 3 years of age. DNA extraction from the samples 
is performed followed by PCR (Polymerase Chain Reaction) targeting the specific bacterial 16S ribosomal RNA gene, 
region V3 - V4. Next-Generation sequencing is applied. Amplicons are then computationally processed by efficient 
algorithms to yield high quality reads. Later, these reads are assigned to groups of taxa based on differences on single 
nucleotide. Species specific classifiers and database are used for taxonomic assignment. Alpha and beta diversity are 
analysed with both qiime2 plugins and R packages.

Results: Most of our samples presented enough reads to identify all taxa. Phylogenetic diversity increased in samples 
on later time points presenting time as the dominant factor to determine alpha and beta diversity. Actinobacteria, 
Verrucomicrobia, Proteobacteria, Firmicutes and Bacteroidetes were the dominant phyla in all samples. At the 
species level, monozygotic twins presented more similar microbiome between them than between their dizygotic 
sibling.

Conclusions: Our results showed that genetic factors could be detected at the species level and that time is crucial 
for diversity in the first months of life. The identification of the gut microbiome structure in both monozygotic 
and dizygotic twins sheds some light on how the development and establishment of microbiota take place on the 
human gut. For our next analysis we will apply appropriate statistics for twin studies and check specific species and 
its association with host genetics..
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