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Abstract

Based on climate projections, the Antarctic Peninsula is one of the regions on the earth
expected to be most drastically affected by climate change in the 2nd half of the 21st
century. In order to establish baseline levels of marine biodiversity using the environmental
DNA approach, we undertook metabarcoding based on the CO1 gene. Samples were
collected using 0.22 mM pore-sized Sterivex filters during TAE2 undertaken in 2018, from
one site at Deception Island (2 filters), one site at Nansen Island (2 filters), and three sites
(one offshore) at Robert Island. A total of 20 taxa were identified (unique hits with BLAST
percent identity = 97%) belonging to three kingdoms (Chromista, Plantae, Animalia), nine
phyla, 11 classes, 17 orders, 19 families, and 20 genera. Of these, 18 were identified to the
species level, one to the genus level, and the other one to the family level. Genetically
identified taxa included seven planktonic algae, nine seaweeds, a stalked jellyfish, a
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nematode, a planktonic copepod, and a demersal fish. In addition, 129 unique OTUs were
detected (unique hits with BLAST percent identity < 97%) as unidentified. These results
indicate the high levels of undocumented genetic diversity (without CO1 barcode
sequences in GenBank) in the Antarctic Peninsula region and adjacent waters, and the
need for more work to complete the reference barcode databases for the continent.

A dendrogram resulting from cluster analysis (Bray-Curtis similarity measure, group-
average linkage) based on the presence/absence data of 20 identified species revealed
three well-defined sample (i.e. filter containing DNA fragments of multiple taxa) groups,
which almost coincided with their geographical locations. First group included samples
(filters) collected from the coast of Deception Island and the second one from the coast of
Robert Island, both in the South Shetland Islands, off the northern tip of the Antarctic
Peninsula. The third group included samples from Nansen Island coast (off the west coast
of Graham Land, Antarctic Peninsula) together with the only sample collected offshore, off
Robert Island. The significance of this clustering, thus the difference among sampling sites
with regard to species composition, was confirmed by Analysis of Similarity (ANOSIM)
results (Global R = 0.982, p = 0.001).

The highest number of identified taxa (per filter) and unidentified OTUs (per filter) were
observed offshore off Robert Island. Considering that all of the other sampling sites were
by the coasts of islands, this observation indicates i) the offshore waters might contain
more DNA-bearing material than coastal sites, and/or ii) a methodological issue where the
high phytoplankton and suspended matter concentrations by the coasts created a
bottleneck in terms of capturing actual species diversity at the coasts, due to clogging of
filters by phytoplankton and fine suspended particles.
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