Evaluation of 16S rRNA and Shotgun Metagenomic Analytical Methods
for Community Profiling using ATCC® Microbiome Standards
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Background and summary Inter-laboratory study using V4 region of 16S rRNA Running the control analysis in One Codex
Complexities involved in 16S rRNA and shotgun metagenomic analysis methods pose significant challenges in microbiome
research as various biases can be introduced during PCR amplification, library preparation, sequencing, and analysis. One of

the primary obstacles in assay standardization is the limited availability of reference materials. To support this need, we ’
developed microbiome reference standards from fully sequenced and characterized ATCC® strains and evaluated their use in
a proof-of-concept study. Here, four standards were created comprising mixtures of 10 or 20 genomic DNAs in equal or ATCCO®
staggered quantities prepared from a diverse set of bacteria that were selected based on relevant attributes such as Gram MSA-1000™
stain, genome size, GC content, and other special characteristics. Initially, we performed an inter-laboratory comparison of the
16S rRNA V4 region from three different commercial laboratories. Analysis of the resulting sequencing data using One Codex
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identify bacterial strains to the species level, with the latter method generating relative abundances statistically close to the
expected. Taken together, this proof-of-concept study demonstrates the potential use of ATCC® Microbiome Standards in the
identification of potential biases and methodology drawbacks associated with microbiome studies.
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Figure 2. The use of standards during PCR amplification, library preparation, and sequencing. Inter-laboratory variations in identity and relative abundances. 16S _ Expond + ?gmo Q
rRNA V4 sequences data from three different laboratories. Percent ratios of expected and observed organisms in the even genomic mock community comprising 10 and § ON E CO D EX
: : 20 organisms. The blinded samples were sent to commercial vendors where they used their standard 16S protocol (Earth Microbiome Project) on the lllumina® platform. 7
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The FASTQ files were analyzed using One Codex.
Figure 5. Analyzing data using the One Codex cloud-based web interface. The One Codex platform can be used to evaluate the number of true-positive, relative

abundance, and false-positive scores for 16S rRNA and WGS sequencing methods.
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