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Editorial on the Research Topic

Applications of environmental DNA in the aquatic ecosystem
management of East Asia

Environmental DNA (eDNA) is the extra-organismal genetic material from the target
species, which allows us to detect the presence or recent presence of species without direct
observation or capturing whole organisms. The idea of using eDNA and molecular analysis to
infer organism presence has repeatedly and independently occurred in aquatic environments.
The advances in eDNA-based identification are expected to promote the sensitivity, accuracy
and cost-effectiveness of monitoring and the subsequent assessment. Thus, eDNA analysis
has rapidly developed into a promising tool across a large variety of research fields including
biodiversity assessment, alien invasive species monitoring, rare species conservation, efc.
Furthermore, the fast pace of development and improvements in next-generation sequencing
(NGS) technologies can reflect broader and more robust applications in eDNA research. In
Europe, North America and South America, eDNA are widely used as near-stand-alone
biodiversity assessments and beginning to expand from water samples into air and soil
environmental samples (Jerde, 2021). In East Asia, including countries like China, Japan, and
South Korea, the applications of eDNA are also becoming increasingly widespread. This
includes its use in biodiversity monitoring, invasive alien species detection, technological
innovation, and integration with management and policy. This Research Topic includes six
papers on eDNA research in the East Asian region. While they may not cover all aspects, it is
hoped that they can provide valuable reference points for further studies (Table 1).

Wang et al. compared fish diversity and distribution across 29 sampling points in the
Changging Nature Reserve rivers, central China, using both eDNA and traditional sampling
methods. They identified 46 unique fish species: eDNA detected 34 species, while traditional
methods found 22. Notably, eDNA revealed more species within individual points,
identifying 24 species not found by traditional methods, which in turn identified 12
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TABLE 1 Conceptual diagram of the papers in topics.

Authors Location

10.3389/fmars.2024.1473463

Method Species

Detection

Management

Wang et al. Changging Nature Reserve rivers, central China *
Li et al. Luzon Strait *
Yun et al. Korea *
Wang et al. Formosa Ridge cold seep in the South China *
Kim et al. Jeju Warm Current. *
Wang et al. East Asia *

unique species. Although eDNA showed a broader range of species,
traditional methods often provided higher Shannon diversity index
values. Using B-diversity indices (Bray-Curtis and Jaccard), along
with NMDS and PCoA, differences were explored between the
methods. Despite distinct capabilities in capturing biodiversity, no
significant statistical differences were found in overall biodiversity
measurement. Therefore, the integrated methodology enriches
species detection and unveils nuanced understanding of species
distribution and relative abundance across different locales.

Li et al. used DNA barcoding to assess larval fish diversity in the
Luzon Strait and adjacent waters. From 15 stations, 385 larval fish
were collected, with 354 successfully barcoded, identifying 147 species
from 93 genera, 44 families, and 22 orders. Interspecific K2P
divergence was significantly higher than intraspecific divergence,
confirming DNA barcoding’s feasibility. Significant variations in
species diversity and community composition were observed, with
greater diversity in western regions influenced by the Kuroshio
current. Economically valuable species were identified, highlighting
their ecological significance. Establishing a local DNA sequence
database will enhance species identification in eDNA applications,
supporting sustainable fisheries management and conservation.

Yun et al. developed a novel method for selectively detecting
intracellular DNA (iDNA) from specific species in eDNA samples by
applying PMA treatment to Alexandrium spp., preventing non-
selective extracellular DNA (exDNA) signals. Optimizing filter size in
sampling allowed selective collection and analysis of iDNA, particularly
from Alexandrium spp. cysts in sediment. The combined use of PMA
treatment and filter size optimization significantly enhanced selective
detection of iDNA. These results demonstrate the practical applicability
of this method for eDNA monitoring, advancing environmental
conservation, monitoring, and ecological research.

Wang et al. used 16S rRNA amplicons to analyze bacterial
communities in six deep-sea sponge species from the Formosa Ridge
cold seep in the South China Sea. Bacterial communities in these
closely related sponge species were dominated by Proteobacteria
(mainly Gammaproteobacteria and Alphaproteobacteria) but varied
in diversity and composition. Most samples were dominated by the
SUPO5 clade (Thioglobaceae), with diverse SUP05 operational
taxonomic units (OTU) phylotypes indicating significant divergence.
OTUs from the Methylomonadaceae family also showed substantial
genetic distance. These findings support the hypothesis of host-species
specificity in sponge-associated bacterial communities. Dominant
functional microbes, such as sulfur- and methanol-oxidizing bacteria,
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likely play crucial roles as chemosynthetic symbionts in adapting
sponges to the cold seep environment. This study enhances our
understanding of bacterial diversity in deep-sea sponges and the
significance of functional microbes in cold seep ecosystems.

Kim et al. used 185 rRNA amplicon sequencing and light
microscopy at nine stations to analyze protistan community
structures. The Jeju Warm Current created a thermohaline front,
dividing the region into two areas with similar planktonic biomass
but distinct protistan communities. Dinoflagellates were more
prevalent in warm, saline waters (stations E35, E44, E45), while
diatoms and picochlorophytes were more common in cooler waters
(stations E32, E42). Higher species richness and Shannon Diversity
Index values were observed in the warm waters, suggesting
increased protistan diversity due to the Jeju Warm Current.
Harmful algal bloom species were found in the warm Kuroshio-
originating waters, indicating potential risks for the Yellow Sea and
Korea Strait. The study highlights that changes in regional current
systems could significantly impact protistan community structure.

Wang et al. reviewed major aquatic invasive species in East
Asian countries and the application of eDNA technology in their
detection. Using China as a case study, it discussed integrating the
4E strategy (Early detection, Eradication, Education, and
Enforcement) with eDNA technology for monitoring biological
invasions. The paper explored the potential of eDNA technology
in species diversity management and policy development, providing
guidance for establishing effective monitoring systems. The
integration of eDNA with the 4E strategy offered significant
promises for improving policies related to aquatic biological
invasions and biodiversity management.

This Research Topic aims to stimulate interdisciplinary
research on the application of eDNA methods or results in
aquatic environmental assessment, especially the river, lake or bay
area in east Asia. The bays and riversides of East Asia are densely
populated areas. In recent years, with the increasing population
activities, the aquatic environment has undergone dramatic
changes. The problems of biological invasions, biodiversity and
rare animal conservation have gradually received more and more
attention. In the field of eDNA research in East Asia, we also face
challenges related to data formatting and sharing. To address this
issue, we advocate for researchers to actively participate in the
“Making eDNA FAIR (Findable, Accessible, Interoperable,
Reusable)” project (Takahashi and Berry, 2023). By doing so,
researchers can help ensure that eDNA data is more easily
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discoverable, accessible, interoperable, and reusable. This will not
only improve research efficiency but also foster interdisciplinary
and cross-regional collaboration, ultimately advancing the field of
eDNA research. The application of eDNA methods may play an
important role in the assessment of aquatic environments.
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