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Introduction

The decline of biodiversity and aquatic ecosystem functioning is triggered
by human activities which generate pollution, habitat degradation, flow

modification, overexploitation and the spread

of invasive species as well

as climate change (Fig.1). Various legislation documents were globally

adopted, including Water Framework Direct

ive (WFD, 2000/60/EC) at

European level, to reduce the degradation of aquatic ecosystems. The
WEFD have confirmed that the focal point of ecosystem integrity should be
based on its biology rather than its chemical and physical characteristics.
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The advantages of using eDNA metabarcoding
morphological taxonomy methods requires

» cost-effective and reduced time of analysis;

* high accuracy of species detection;

 the use of bulk species without a priori knowledge;

» early life stages, partially destroyed or fragmented species;
* Increase comparability across geographic regions.
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In addition, eDNA metabarcoding could be Integrated In
monitoring studies across various ecosystems, such as freshwater,
terrestrial, marine, estuarine.

eDNA metabarcoding applicability
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At the beginning of the 21th century, numerous assessment methods were
proposed to focus on the biology as proposed In the WFD objectives

outlined by the Member States of European Union. Most of the methods

relied on morphological taxonomy and comprised similar workflow steps
for aquatic bioassessment, such as: 1) sampling of “biological quality
elements” (BQE); 11) sorting; 1) Identification morphology-based; 1v)
drawing-up the taxa list; v) assessment to an ecological quality class.

Methods based on morphological taxonomy eDNA metabarcoding methods
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The DNA metabarcoding approach IS
morphological taxonomy methods and it Is

a Viable alternative to
gradually Integrated In the

environmental biodiversity assessment studies. eDNA metabarcoding
workflow Includes: 1) isolation of eDNA from a single environmental
component (water, sediment, soil) or bulk samples; 11) PCR amplification

of a marker gene targeting biotic commu
sequencing of obtained amplicons; 1v) gL

nities; 1) high-throughput
ality filtering of Iidentical

sequences to obtain Individual Sequence U
ISU Into Operational Taxonomic Units

nits (ISU); v) clustering of
(OTUs); wvi) taxonomic

assignment of OTUs and further data analysis-index calculation and

quality assessment.
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Conclusions

This study focused to pinpoint the usefulness of DNA
metabarcoding for environmental biodiversity assessment
compared with the traditional morphology based method.
Although eDNA method has been developed and largely used In
the last decade, there are several limitations that need to be
consider In the future researches, such as:

» drawing-up standardized molecular protocols;

* harmonization of DNA preservation and isolation methods;

» selection of DNA indexes and PCR primers;

 the reference database for bioindicator taxa Is incomplete;

» development of new biotic indices based on metabarcoding
results as well as taxonomic assignment of OTUs and
clustering.
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