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: : . - - NATIONAL LABORATORY
Krista Reitenga and Genome Science Group (B-6), Bioscience Division

The Genome Science Group in the Bioscience Division at Los Alamos National Laboratory (LANL) works with a variety of LANL-internal and external collaborators and sponsors to address a variety of genomic challenges, ranging from
sequencing microbial and eukaryotic genomes, to single cell genomics, to RNAseq and metagenomics. Depending on the specifics of the project, we utilize capillary Sanger sequencing, 454 pyrosequencing, lllumina (GA or HiSeq)
sequencing, or more recently, PacBio single molecule sequencing. Since the installation of our PacBio RS instrument in March, we have worked to evaluate strategies to take advantage of the PacBio's unique technology and integrate this
new data type to improve current multi-next-gen platform workflows. One of LANL's sequencing strengths is the closure of microbial genomes, a process for which we hope to evaluate and capitalize on methods including “strobe”
sequencing and generation of long reads to both fill and scaffold gaps and repeats between contigs in sequence assemblies. Our first attempt at using PacBio long reads on repeat-rich genomes for the resolution of repetitive gaps
suggests that this strategy may indeed help close gaps, although improvement of both chemistry and informatic processing will be required. In a DTRA-sponsored exercise designed to simulate a potential biothreat outbreak, we have
also tested the capability of PacBio to help identify and characterize target pathogens present at low-levels within complex samples (air filter and blood). Our experience using PacBio to sequence these metagenomic samples suggests
that the greatest advantage of the PacBio over other next-gen platforms is the speed with which sequence data can be produced to rapidly help identify target organisms. In order to make precise strain determinations of targets present
at very low abundances within a sample with the PacBio, the trade-off in speed for throughput and readlength for accuracy may require optimization.
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