
Additional file 1: Methods for the 16 rRNA gene based intestinal microbiota characterization 

 

DNA extraction and sequencing 

A patient’s fecal sample was collected in a standard stool collection tube and transported in a 

refrigerated package to the Microbiology Laboratory of the Fondazione Policlinico A. Gemelli 

IRCCS of Rome, Italy. Upon arrival, the sample was immediately processed for the DNA extraction 

using the QIAamp® DNA Stool Mini kit (Qiagen, Hilden, Germany). Extracted DNA was PCR 

amplified with dual-index primers targeting the V3, V4, and V6 regions of the bacterial 16S rRNA 

gene, using the ARROWforNGS Microbiota solution B kit (ARROW Diagnostics, Genova, Italy; 

catalog no. AD-002.024). A control sterile tube sample that had undergone the same DNA extraction 

and PCR amplification procedures was included [1]. Before sequencing, amplicons were purified 

using the Agencourt® AMPure XP PCR purification system (Beckman Coulter, Milan, Italy), and 

equal amounts (10 nM) of sample’s DNA were pooled and diluted to reach the 4-nM concentration, 

as appropriate. Finally, an 8-pM denatured DNA sample was used to generate sequences using the 

300 cycle MiSeq Reagent Nano kit v2 (Illumina, San Diego, CA; catalog no. MS-103-1001) on an 

Illumina® MiSeq® sequencer (2 × 250 bp). 

Sequence data analysis 

Sequence data were analyzed using the MicrobAT system [2], a custom bioinformatics pipeline 

developed by SmartSeq S.r.l. (Novara, Italy). During MicrobAT processing, demultiplexed sequences 

with reads of length less than 200 nucleotides, an average Phred quality score below 25, and an at 

least one ambiguous base were discarded. The resulting 56,961 patient’s sample sequences were 

aligned at a 97% sequence similarity and assigned to taxonomic (e.g., species) levels at an 80% 

classification threshold, using the Ribosomal Database Project (RDP) classifier (release 11.5) [3]. 

Species that did not meet these criteria were assigned to the corresponding group named “unclassified 

[genus]”. Sequence data for the patient’s sample was deposited in the BioProject PRJNA529053. 
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