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Abstract

Ecological  status class assessments of  European rivers are required by the EU Water

Framework  Directive  (WFD),  the  purpose  of  which  is  to  carry  out  good  river  basin

management. In the future, these studies will be presumably complemented by molecular

analysis, additional to classical taxonomy. To ease this transitional phase, several aspects

must be addressed.

One  of  the  limitations  of  ecological  community  studies  based on  massive  sequencing

techniques is the quality of reference databases. There are usually two major problems to

deal  with:  1)  the  absence  of  reference  sequences  for  certain  organisms  and  2)  the

presence of sequences of doubtful quality or incorrect assignment. To prevent this type of

problem,  good  coordination  between  qualified  taxonomists  and  genetic  analysts  is

necessary. Taking into account that we are a group made up of expert taxonomists and

bioinformaticians, we have carried out a review of several species. Specifically, we have

focused on organisms of interest present in the hydrological network for monitoring the

ecological state of waters of the autonomous community of the Basque Country.

In this review, a historical study of the species present throughout the entire period of the

monitoring hydrological network (30 years) was first carried out. Then a search was carried

out in the genetic databases to see how many of  these species have not a reference
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sequence. Thus be able to start a search and selection for said organisms by a taxonomist

and to sequence them.

In parallel, a study of the existing sequences in the databases was carried out to confirm

the  clustering  of  the  sequences  at  the  family  level.  In  the  case  of  the  study  of

macroinvertebrates, we test a selected gene or regions (18S V4 rDNA, 18S V9 rDNA,

COI). to check their variability. As follows, it was possible to discard sequences that were

significantly  dispersed from the family  cluster  and to  prevent  sequences that  could  be

incorrectly  assigned  to  each  family.  Furthermore,  it  was  observed  that  for  the

macroinvertebrates  of  interest  for  our  geographical  area,  a  total  of  154  families,  27

(17.53%) were missing for having reference sequences.

In the case of the sequences of the freshwater fish population, we discovered the following

situation: of 34 species with occurrences in the rivers of the network, 16 had no reference

sequences.  Therefore,  taking  advantage  of  the  annual  samplings  of  the  hydrological

network,  samples  of  these  fish  species  were  collected  to  be  able  to  include  their

sequences in the database. Once the reference sequences of the species were obtained, a

macroinvertebrate and ichthyofauna detection project was carried out. In this project, we

use amplicon technology by Illumina sequencing focused focused on eDNA from water

samples. In which it was possible to observe the improvement of detection and species

assignment once the sequences were entered into the database.

In  conclusion,  getting  a  complete  and  curated  database  is  essential  for  the  correct

assignment  and  detection  of  organisms  to  improving  the  accuracy  analysis  and

interpretation of the communities. In the same way, the need for collaboration between

taxonomists and geneticists is imperative to be able to correctly validate the reference

sequences.
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