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ABSTRACT

Due to global interest in the human microbiome’s role in health and disease, a di-
verse community of international researchers from the medical, microbiological
and computational fields have recently converged to address questions in micro-
bial ecology. Activities such as describing community structure, portraying popula-
tion dynamics, and depicting diagnostic test candidates all benefit from mapping
assay data to high-quality reference sets with useful nomenclature. In popular
workflows, ribosomal gene segments are hybridized to probes or sequenced with
NGS technology. Annotating the matches to both cultured and vetted uncultured
clades reveals trends overlooked by sole reliance on cultured references. The
2011 Greengenes 16S rRNA Taxonomy was created from Infernal-improved NAST
alignments, FastTree-validated tree topology, nomenclature reconciliation with
NCBI for cultured strains, and manual curation of thousands of yet-to-be cultured
groups. The effort resulted in standardized or proposed names for >4000 hierar-
chical taxonomic nodes. From these relations, existing datasets from 454
(Roche), HiSeq (lllumina), and PhyloChip Assay (Second Genome) and expected
datasets from PGM (lon Torrent) and PacBioRS (Pacific Biosciences) can be com-
pared. Files are available for download in their complete forms as well as subsets
suitable for metagenomic pipeline tools. Furthermore, a chromatogram processing
and capture tool has been established for those desiring to contribute to future ref-
erence sets.
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ked Question: "Which species should | expect to confidently

,, distinguish considering my subsection of the 16S rRNA gene
sequenced from my specimens?”

Classifiability

Score

7

Dereplicated Training Set

A

Full Training Set

/Overview of the tax2tree workflow:

~

Test by classifying 1,200 sequence clusters
from human feces against GG and other
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»Methods reference sets. 9 GG91.3
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»FastTree de-novo tree construction from 408K seqgs (Price, 2010)
»tax2tree node re-mapping (McDonald, in prep)

»nomenclature mapping from NCBI

»nomenclature mapping from Greengenes

»Precision/Recall name conflict resolution

»Back-filling classifier for unnamed nodes

»Back-propagation to collapse redundantly named nodes
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sensus strings are shortened (...) for brevity.

Panels b, ¢, and d: Assignment of species,
genus and family nodes, respectively. When
decorating genus, we are able to infer in this
case that tips E and F are under g__Shigella
as the lowest common ancestor with tips G
and H has >= 50% relative abundance of the
genus name.

Panel e) shows the resulting consensus
strings.
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fied at each rank against using GG or other refer-
ence sets.
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New Greengenes taxonomy allows
taxonomic nomenclature to be applied
to a significantly greater number of
NGS sequences.
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New Greengenes taxonomy facilitates PhyloChip results
annotation.

1,016,064 probes
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p 59K OTUs, each tracked with multiple probe pairs \‘\ Sz gy
b  Overcomes sampling effort problem encountered with NGS approaches — \la <:i:0
p typical 16S rRNA gene PCR yields 500 to 1,000 ng in a 20 uL volume \
» 1500bp @ 660 g/mole/bp = 5E-14 moles / uL = 3E+10 molecules
fuL = 6E+| | total sequences = 600 billion sequences per PCR
sample
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