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Problem

Analysis of the microbial composition of multi-strains probiotic
products is a challenging task. NGS metabarcoding brought great
advantages as fast analytical method to understand the microbial
communities’ composition for research purposes (1). However, its
application in industrial settings for quality control and stability
check of the microbial composition of probiotics, fermented foods
and other products containing microbes, is very limited by the low
biodiversity of species used for formulations (2) and by the lack of
standard methods that can distinguish strains belonging to same
species (3).

Solution

The newly developed method brings together fast and standardized
approach of NGS metabarcoding with an improved accuracy in
distinguishing close related species, subspecies and strains of the
same species in a blend, when compared with the current standard
of 16S rRNA-based NGS metabarcoding. Our method relies on
HPME markers (4) which are intergenic highly variable sequences
flanked by conserved coding sequence for PCR primers design. The
amplification, sequencing of HPME markers and matching with a
manually curated qualified database, has been validated on mock
communities and then successfully applied for the identification of
all species and subspecies in commercial probiotic products.
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HPME-based metabarcoding analysis allows to quickly detect and identify bacterial species and subspecies

Benefits

in a sample to confirm its microbial composition. According to the presence of signature sequences, it can
also discriminate strains belonging to the same species. Moreover, it can be coupled with standard 16S rRNA
metabarcoding to reveal unexpected species and combined with flow-cytometry to provide quantification.

® Low taxonomic resolution at genus or specie level @ High resolution at subspecies level
@ Sequences associated to random species @ No random association to species
@ Impossible strains resolution @ Possible strain resolution

Case Studies

Application example - Case study on Bifidobacterium genus

A sample containing five strains belonging to the species B. animalis subsp. lactis, B. animalis subsp. animalis,

B. bifidum, B. breve and B. longum was analysed through the NGS approach based on 16S rRNA and HPME

metabarcoding. The HPME markers allowed the identification of all the species and subspecies present in
the sample, while standard 16S rRNA metabarcoding

_ - @ analysis was not able to distinguish the two subspecies

of B. animalis. In addition, with the 16S rRNA a portion

- - @ of DNA was erroneously associated to bacterial species

not present in the sample.
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Application example - Case study on Lactiplantibacillus genus (former Lactobacillus genus)
The two metabarcoding approaches were applied to a sample which includes the species L. plantarum, L.
paraplantarum, L. pentosus, L. argentoratensis, L. fabifermentans and L. mudanjiangensis. The 16S rRNA
gene analysis did not identify the presence of L.
- @ pentosus, and a portion of DNA was associated with other
species, which were not present in the sample. The HPME

- -@ approach, instead, confirms its high resolution power

among highly correlated species, identifying correctly all

0% 20% 40% 60% 80% 100%  six species present in the sample.
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