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Project goal: The overall goal of this project is to advance system-level predictive understanding of the
feedbacks of belowground microbial communities to multiple climate change factors and their impacts on
soil carbon (C) cycling processes. The main objectives of this integrative project are to (i) determine the
responses of microbial community structure, functions and activities to climate warming, altered
precipitation and soil moisture regime in a tundra and temperate grassland ecosystem; (ii) determine
temperature sensitivity on recalcitrant C decomposition; (iii) determine the microbiological basis that is
underlying temperature sensitivity of recalcitrant C decomposition; and (iv) develop integrated
bioinformatics and modeling approaches to scale information across different organizational levels. This
work focuses on project utilization and integration with DOE KBase resources.

As part of this project we have developed a suite of tools to help us understand the impact of multiple
climate change factors on soil carbon cycling processes. We are in the process of porting these tools to the
KBase environment to allow us to better share data and methods between our geographically-separated
team, thereby providing rapid access to our data and tools, through KBbase, to the broader community of
researchers involved in understanding microbial community processes relevant to climate change
variables.

In May 2014, two of our developers traveled to Argonne National Labs for an intensive two-day work
session to gain hands-on experience with the new KBase deployment procedures and the new central
KBase infrastructure components: Shock, a data management system for storing and sharing large data,
and AWE, a workflow management system for job scheduling. While at Argonne, we were able to
integrate a synchronous RDP Classifier (Wang et al., 2007) developmental version into the new KBase
infrastructure. This service accepts input files that were uploaded to the Shock server, executes the RDP
Classifier command on the server host and returns results back to users. We have also developed a novel
tool called Nonpareil to estimate the sequencing coverage of a metagenomic dataset, i.e., what fraction of
the total DNA/species diversity of a microbial community was sampled by a metagenomic dataset, and
predict the sequencing effort required to achieve nearly complete community coverage based on the
redundancy of shotgun metagenomic reads (Rodriguez-R and Konstantinidis, 2014). This and other tools
were developed to overcome several challenges we faced when analyzing soil metagenomes (i.e., the
tools were developed to fulfill practical needs). More recently, we have worked with KBase personnel to
further increase the computational efficiency of Nonpareil for a large metagenomic database (>100 Gb
per dataset) using a kmer approach pioneered by the KBase team, and make Nonpareil available to the
scientific community as part of KBase. The release of the tool through KBase is scheduled for later in
2015.

We are proceeding with tool development with “ready for KBase” as a top design priority. We are
continuing to implement and improve our new and existing big data analysis tools to be faster and more
memory efficient (Cole et al., 2014). We continue to make the source code of our tools available on
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GitHub (a KBase deployment requirement), and make them easy to access and install. We continue to
produce the detailed documentation and workflow examples required by KBase and that allow the tools to
be used more efficiently by the user community. In addition to the tools we previously targeted for KBase
integration, we have developed a novel method for assembling specific protein-coding genes of interest.
Metagenomics can provide important insights into microbial communities. However, assembling even
modest metagenomic datasets with traditional methods has proven to be very computationally
challenging. This method uses a combined graph structure and assembles more, longer and better quality
gene contigs. This method is implemented as an open source software package called Xander (Wang et
al., 2015) and is available at https://github.com/rdpstaft/RDPTools.
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