Impact of sequencing platform, target amplicon
and OTU-clustering on DNA metabarcoding of
mock communities of marine macrobenthos
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Abstract
In a previous study(1), we tested 5 COI primer-pairs in two mock communities (MC1 and MC2), each containing 21 macrobenthic species in different proportions, using a Roche454 platform. Here we compare the detection success obtained for the same communities with an Illumina-MiSeq platform using a) one of the 5 COI primer-pairs (ArF2/ArR5)
and b) a primer-pair targeting and alternative marker: 18S rDNA. Furthermore, in both platforms we tested the impact of species assignment tools using two different
approaches: read-based assignment and OTU-based assignment. Compared to 454, in MiSeq platform the detection success increased in both communities. Using the V4
region, species-level resolution was only attained for Lepidochitona cinerea. Moreover, some taxa were detected solely by V4, demonstrating a tendency to detect
preferentially other taxa than the target macrobenthic species. Compared to the individual read-based assignments, OTU-based assignments resulted both in a lower
detection success of the target species, together with an excess of putative taxonomic units.

Methods
Experimental contrived communities (MC1 and MC2)
1. Impact of species assignment tools
COI: Roche-454 platform
ArF2/LoboR(2)
invF/LoboR(1,2)
jgLCO1490/jgHCO2198(3)
mlCOIintF/LoboR(4)
ArF2/ArR5(5)
Read-based assignment
Previous study(1)

OTU-based assignment optimized
through “elbow”(6) analyses

Taxonomic assignment threshold: BOLD ≥ 97% sequence similarity

2. Comparison of species detection success among target
region and sequencing platform
Roche-454 and Illumina-MiSeq platforms

 Differences in success rates of species detection, between COI
and 18S, can be attributed mainly to 2 reasons: differences in
taxonomic coverage of the reference databases and potential
primer bias in PCR amplification, promoting preferential
amplification of certain taxa for each primer/target region.

Read-based assignment vs OTU-based
assignment
 Globally the species detection success with read-based
assignment remained higher than OTU-based assignment,
except with mlCOIintF/LoboR in MC2 where the success was
identical.
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Figure 1. Overview of the experimental design.

Roche-454 vs Illumina-MiSeq
 Application of the Illumina-MiSeq platform resulted in higher
species detection success compared to Roche-454, in both
mock communities.
Roche-454: 43% of species detected in both MC
Illumina-MiSeq: 52% in MC1 and 63% in MC2 of species detected

COI vs 18S
 Using 18S rDNA, 22 and 63 OTUs were obtained that could be
assigned to taxa present in the mock communities.
 However, 18S species-level resolution was only attained for
Lepidochitona cinerea.
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Figure 2. Comparison of species detected by Read-based assignment with
OTU-based assignment for 5 taxonomic groups present in mock
communities.

 OTU clustering resulted in an excess of retrieved taxonomic
units in all primer-pairs (range 29-169), compared to known
composition of the mock communities .
For example, multiple OTUs were produced for the same species in various
cases and primers (e.g. 4 OTUs for Patella aspera in mlCOIintF/LoboR in
MC2).

 Application of the OTU-based taxonomic assignment resulted
in an “artificial” community composition.
 Hence, if this was applied in a “blind” assessment of a natural
community, the detection of higher taxonomic ranks through
the use of OTU-clustering can result in an overestimation of
the taxonomic richness.

 Compared to 18S, COI performance demonstrated higher
species discrimination ability
COI: 11 species detected in MC1 and 13 in MC2

Significance
Using communities of known composition we demonstrated that HTS-platforms with deeper sequencing capacity can improve species
detection success. Furthermore, this test also illustrated the influence of target genomic regions on the ability of taxa detection.
Additionally, we observed that OTU-clustering procedures, even when optimized, might still result in considerable overestimation of the
taxonomic richness.
To avoid potential operational artifacts, circumvent OTU-clustering, and improve the performance of HTS-based macrobenthos monitoring,
more effort should be allocated to the completion of reference libraries.
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