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evaluated: the use of specific phages and/or purified bacteriophage lysins to reduce the
product’s indigenous microorganisms to improve the detection of low-level microbial
constituents and using target-amplicon sequencing. These studies will lead to a better
understanding of the content of live microbial supplements available to the consumers
and provide an analytical pathway to detect harmful pathogens present in low amounts.

Figure 1. Microbial contents within dietary supplements and cultured foods were analyzed using a culture-independent, metagenomics-based approach. Shotgun
genomic sequence data was used to identify microbial constituents in various products with unique species-specific sighatures, based on a novel K-mer database. In
parallel, using a culture-dependent approach, the microbial contents of the dietary products were grown for isolation under different temperature and atmospheric
conditions (i.e., anaerobic, microaerophilic, capnophilic, and aerobic) to allow for the growth of a broad spectrum of microbial species.
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Figure 2. Absence of species indicated in the label at levels below 0.1% need to be confirmed by Lactobacilus salivarius 0.31 o 1855278
BLAST/or species-specific PCR/or targeted sequencing.
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Improved Sensitivity of Detection of E. coli After Infection

Potential Use of Specific Phages or Bacteriocins to Increase Sensitivity
A of L. plantarum with Phage B-1 for 3 Hours

> ldentification of Antibiotic Resistance Genes (ARG) of Detection of Low-Level Constituents and Contaminants

Product AMR Gene Drug Class Resistance Mechanism AMR Gene Family % Length of Reference Sequence | Chromosome/Plasmid
Product 1 ImrC licosamide antibiotic | antibiotic target protection| ABC-F ATP-binding cassette ribosomal protection protein 100 chromosome
imrD licosamide antibiotic antibiotic efflux ATP-binding cassette [(ABC) antibiotic efflux pump 100 chromosome
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>Whole Genome Metagenomic sequencing offers high potential for use
in post-market surveillance and labeling verification
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Product 4 bslA hydrophobin BslA (VF0419)
Product 10 acm collagen adhesin precursor Acm (VF0419)
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>Bacteriophages and bacteriocins could potentially be used to improve
detection of labeled low-level constituents and contaminants
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the Antibiotic Resistance Gene (ARG) Identifier bioinformatic tool. Virulence factors e A Figure 5. Bacteriophages can be useful tools to facilitate the detection of low- <+ This project was supported in part by the Office of Dietary Supplement Programs, CFSAN, FDA.
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were identified with the Virulence Finder (VF) Database tool. Analysis of whole genome level microbial species present in probiotics products. However, targeted Mission Relevance
sequences derived from single colony isolates (SCI) with this tools identified the sequencing might be more efficient for the identification of selected pathogens The objective of this study is to provide a better understanding of the quality of probiotic products, the accuracy of their label,
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bacterial species harboring the ARG and VF traits. and presence of virulence genes. metagenomics.
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