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ABSTRACT

Many researchers lack the computational training or resources to process
large metagenomic datasets to the level optimal for extracting biological
data. To address this problem, our Nephele2 team at NIAID, developed a
new user-friendly command line-free pipeline, Whole metaGenome
Sequence Assembly pipeline, version 2 (WGSA2) designed to bridge the
computational gap between short shotgun reads and metagenomic
assemblies. Nephele’s WGSA2 pipeline can process metagenomic datasets
from complex communities of various environments including human and
animal-associated or environmental microbiomes, inclusive of prokaryotic,
micro-eukaryotic and viral organisms. Overall, the WGSA2 pipeline allows
the user to easily gain understanding of their metagenomic samples, without
investment in time, effort or command line computation.

INTRODUCTION

A plethora of amazing tools are available online (e.g. HUMAnN3.0, MG-RAST,
IDseq) that can perform taxonomic and/or functional classification on short
shotgun metagenomic reads. However, due to their short nature, shotgun reads
often fail to provide relevant biological information. Long-read based
metagenomic tools are also abundant online (e.g. GhostKoala, iPath, MetaCyc,
NCBI BLAST) and can capture copious amounts of biological information, but
require computational power and effort to obtain. To bridge the gap between
these two analytical strategies, the National Institute of Allergy and Infectious
Diseases (NIAID) has engaged their cloud-based microbiome analysis platform,
Nephele2, to provide new user-friendly command line-free Whole Metagenome
Sequence Assembly-based pipeline, WGSA2. The pipeline is designed as a
researcher's shortcut through the computational requirements of shotgun data
processing, read assembly and assembly evaluation, allowing for focusing
researcher’s time and efforts towards project-specific downstream investigations
(gene mining, community & statistical explorations, etc.).
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PIPELINE AVAILABLILITY

The latest version of WGSA2
pipeline is publicly and freely
available at:
https://nephele.niaid.nih.gov
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To assess the accuracy of the
WGSA2 taxonomic profiling, the
pipeline was run with 3 samples
containing mock microbial
communities from the 2nd CAMI
Toy Human Microbiome Project
Dataset (Sczyrba et al. 2017). The
profiles were obtained using the
Kraken?2 classification tool against
its standard database, and 2 of the
available WGSA2 TAX profiling
strategies - from cleaned short reads
and  from  predicted  genes
(Prodigal), in assembled samples
(metaSPAdes). These profiles were
compared against each other, their
theoretical counterparts and against
another pipeline’s  shotgun-based
profiles - BioBakery (Mclver et al
2018). Results indicate of closely
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