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eXtreme Microbiome Project (XMP) Microbial Reference Standards

The goals of the Metagenomics Research Group Is to evaluate, develop, Three types of Microbial Reference Standards (even or staggered genomic DNA)

and refine methodologies for metagenomics and microbiome studies — | | | | | | o have been completed and will be distributed through our corporate partner, the
iIncluding study design, controls, detection methods, and bioinformatics This metagenomics project focuses on developing and evaluating methods for the recovery of DNA and RNA from unigue sample types containing complex ATCC.
pipelines — to standardize methods and increase detection efficiencies. mixtures of microorganisms, and Is creating bioinformatics tools for de novo assembly of deep sequencing data generated from these XMP samples. e, OO0 s bmadon alowrgumeter B overa e o 10 Species
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The Metagenomics Research Group (MGRG) focuses on evaluating, s e em e e e MSA3002)
studying, and refining methodologies for analyzing all genomes in a T e T — 6 Species
complex population of microorganisms. This includes developing o e T, ieme R W el W oble as
standardized methods, microbial controls and improved bioinformatics r—r AR R O
pipelines. Several MGRG projects are now complete. s e m e e o 2 number
Cellular and DNA bacterial standards have been produced which include N B B IR e e s vy B Dy MSA-3000)

10 biosafety level | bacteria with Class | genomes (minimal repetitive DNA)
and a range of GC content. Stocks of preserved cells have been
enumerated for precise cell counts, digital PCR was used to measure

The Door to Hell crater is located in a natural gas field in central
Turkmenistan. Its gas fire has been burning continuously since it was
ignited by Soviet petroleum engineers in 1971. Pictured at right is
explorer George Kourounis descending into the crater to collect

Whole Cell Microbial Standards
Microbes from above will also be fabricated as a preserved whole cell standard

" - - - - - samples. 7 BB B AR which can be used for DNA extraction efficiency and related studies. Samples
- . Lake Hillier, on Middle Island in an archipelago near Western Australia, has a permanent pink hue and
genomic copy numberS, pOOled genomic DNA has been SequenCed, and high salt content (38%). The color may be due to the micro-alga Dunaliella salina or halophilic Archaea Scott Tighe and Dr.Sarah Johnson (both MGRG/XMP be enumerated using the new Logos Biosystems Quantom TX counter
the standards have been submitted to ATCC for distribution. The bacteria such s Halobacterium. _ _ members) Test the Oxford Nanopore for remote field specially designed for microbial counting and compared to microscopic counts
are also being fabricated into whole cell reference standards which will be Fecal Microbiomes sequencing in the Victoria Valey of Antarctica before preserving as a cellular reference standard.

developed by 2019.

The multi-lytic Polyzyme enzyme is now complete and distributed through
Millipore Sigma as Metapolyzyme for cell wall digestion and increased
cellular lysis.
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All these innovations are being test in the eXtreme Microbiome Project - (Samantha Joyes lab)

(XMP, www.extrememicrobiome.org) which uses shotgun metagenomic = e _
sequencing for characterizing extremophilic and unigue environments from Methods Polyzyme Enzyme Mix (Metapolyzyme)
around the world. Data collection for XMP includes DNAseq, RNAseq, Several sample extraction techniques will be compared to recover both DNA and RNA for shotgun sequencing by long- and short-read In collaboration with Millipore Sigma, we have developed the MACAL
Culturing, Shotgun, 16s, ITS, 18s, and searching for biosynthetic gene technologies. RNA-Seq, DNA-Seq, and Methyl-Seq assays will be performed. Library synthesis techniques and reagents will be evaluated for Polyzyme mix for d'geslt'on of &i‘cﬁi”s from tlfl‘e range of species preS?”t_'”
Clusters. suitability with high (and highly variable) GC content. Bioinformatics approaches are a strong interest of the XMP, including evaluation of currently metagenomic - samples. nitially ~ contains - mutanolysin,
Ilable software and creating new assembly and analysis pipelines. Useful tools include: achromopeptidase, chitinase, lysozyme, lysostaphin, lyticase, and labiase,
avalla 9 y ysIS pIp ' ' but has since been modified to be a proprietary combination of enzymes.
Extensive test has show this to be a great pretreatment to increase DNA
Activities BLAST blast.ncbi.nlm.nih.gov/Blast.cqgi Kraken ccb.jhu.edu/software/kraken/ yield
MetaPhlAn bitbucket.org/biobakery/metaphlan2 PhyloSift phylosift.wordpress.com/ GOTTCHA github.com/poeli/GOTTCHA )
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