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Sample % rRNA % Map (rumen % Other
metagenome)

No depletion 82.4 3.4 10.5
control
Ribo-Zero 15.9 27.7 55.2
Metabacteria
Ribo-Zero 4.9 26.7 56.3
Metabacteria
+
Human/Mouse
/Rat

Effective even on complex metatranscriptome samples.

- Cindi Hoover, JGI
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Ribo-Zero (Bacteria) rRNA depletion increases metatranscriptome mapping efficiency

Organism Gram oot
100 721 70.2 B +— Pool
80 Prochlorococcus marinus pastoris 1
60 CMP 1986
40 4.5 6.1 b 9
ediococcus pentosaceus +
20 - -
0 Acinetobacter sp. ADP1 - 21
Not depleted Depleted with ] ]
Ribo-Zero (Bacteria) Cyanobacterium synechocystis _ 25
PCC 6803
® rRNA (%) Mapped to Genome (%) Synechococcus elongates PCC 4
7942

A mixture of known bacteria containing gram-positive and gram-negative strains was created by Joint Genome Institute
(JGI). The mixture was sequenced either without depletion (6.08m reads) or after depletion by Ribo-Zero (Bacteria)
(6.82m reads). The percent of total reads that mapped to one of the bacterial strains increased 11.5 fold following
depletion by Ribo-Zero (Bacteria) for an improved sequencing efficiency of 11.5x.

Ribo-Zero (Bacteria) removes rRNA from gram-positive and gram-negative bacteria

rRNA Removed

Gram-Negative | Gram-Positive

23S | 16S | 558 | 235 | 16S [ 55

Ribo-Zero (Bacteria) removes ribosomal RNA from gram-positive, gram-negative and mixed samples.
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Virtually all rRNA is depleted from intact, degraded and badly degraded (FFPE) samples in 2 hours.
Ribo-Zero Workflow (4-Steps)

Step 1. Wash the magnetic beads. Step 2. Treat sample with rRNA
Removal Solution.
= .
| _ N Mix:
!\ﬂagnetlc beads Non-rRNA - Total RNA
in storage buffer S (DNase-treated
YRNA— .| sample)

Non-rRNA—=/ . 'RNA Removal
Solution (Probes)

—
&
3
o
S
&t

N Pellet and wash 1
magnetic beads (x2)

Incubate

Magnet
N
Resuspend magnetic \=/
beads (+ optional \/
RSl (Treated Sample)

rRNA Removal Probes

RNase Inhibitor) Hybridize to rRNA
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Step 3. Remove rRNA.

, Add treated

(Hybridized)
-~ Sampleto
s washed >
—/ magnetic

St Step 4. Purify rRNA-depleted sample.
(Several clean-up options available)

Magnetic beads l

Mix immediately
by pipetting.

bind to rRNA
removal probes % Legend:
+.» Magnetic Beads
Pellet magnetic beads rRNA-depleted sample «« Probe
(including bound rRNA and li 1
excess unbound probes) ready for library prep! «~ Non-rRNA
Magnet = ~~ rRNA

, .” N ~‘
Recover rRNA-Depleted
Sample
M
gnet Non-rRNA
|
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Mini Review

Combining metagenomics, metatranscriptomics and viromics to explore
novel microbial interactions: towards a systems-level understanding of
human microbiome

Shirley Bikel *¢, Alejandra Valdez-Lara *¢, Fernanda Cornejo-Granados *¢, Karina Rico ?,
Samuel Canizales-Quinteros %, Xavier Soberén ”, Luis Del Pozo-Yauner ", Adrian Ochoa-Leyva **
# Unidad de Gendmica de Poblaciones Aplicada la Sahud, Facultad de Quimica, UNAM, Instituto Nacional de Medicing Gendmica (INMEGEN), México, D.F. 14610, Mexico
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ARTICLE INFO ABSTRACT
Article history: The advances in experimental methods and the development of high performance bioinformatic tools have substan-
Received 11 March 2015 tially improved our understanding of microbial communities associated with human niches. Many studies have doc-
Received in revised form 1 june 2015 umented that changes in microbial abundance and composition of the human microbiome is associated with human
:v’:i"l';;‘: :r{; ;L}::E 2015 health and diseased state. The majority of research on human microbiome is typically focused in the analysis of one
level of biclogical information, ie., metagenomics or metatranscriptomics. In this review, we describe some of the
Ke . different experimental and bivinformatic strategies applied to analyze the 165 rRNA gene profiling and shotgun se-
Mﬂmm',“,-u quencing data of the human microbiome. We also discuss how some of the recent insights in the combination of
Metatranscriptomics metagenomics, metatranscriptomics and viromics can provide more detailed description on the interactions be-
Viromics tween microorganisms and viruses in oral and gut microbiomes. Recent studies on viromics have begun to gain im-
Human microbiome portance due to the potential involvement of viruses in microbial dysbiosis. In addition, metatranscriptomic
Systems-level combined with metagenomic analysis have shown that a substantial fraction of microbial transcripts can be differ-
Bioinformatics entially regulated relative to their microbial genomic alnmdmm Thus, understanding the molecular interactions in
the microbi using the combination of Tiptomics and viromics is one of the main chal-

lenges towards a system level understanding uf human microbiome,
© 2015 Bikel et al. Published by Elsevier B.V. on behalfl of the Research Network of Computational and Structural
Biotechnology. This is an open access article under the CC BY license (http://creativecomme /i fby/4.0/).
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Fig. 1. Different sequencing and bioinformatic strategies for human microbiome analysis. In the 165 rRNA gene profiling the raw sequences obtained are passed through quality filters to
minimize the presence of sequencing artifacts. The resulting filtered sequence reads are clustered into operational taxonomic units (OTUs), which represent similar organisms. After that,
taxonomic identity is assigned for each OTU based in sequence homology against known 165 rRNA gene databases and the relative abundance of each OTU is calculated for each sample.
The resulting OTUs table is also used for quantifying population diversity within and between the samples, as the alpha and beta diversity measurements, respectively. In the shotgun
approaches, metagenomic, metatranscriptomic and viromic analyses are performed. In the metagenomic analysis, the DNA sequences obtained can either be mapped to reference ge-
nomes/genes or used for de novo assembly of genomes. Then the relative abundance of the present genomes/genes and the functional potential of the sequences can be assessed using
functional annotated databases. In viromics analysis, first the viral particles (VPs) must be enriched and posteriorly sequenced to obtain the virus genomes. Furthermore, to analyze
the active genes and species of the microbiome, the metatranscriptomic analysis is applied and the obtained RNA sequences are mapped to reference pathways and genes. The results
are used to identify the active pathways, genes and microorganisms. Thus, the relative abundance of each active pathway/gene/microorganism in the human microbiome is determined.
The de novo assembly of genomes and transcriptomes can be also performed to identify novel genomes or pathways.
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