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PRODUCTIONS SCIENTIFIQUES DU PROJET SYNAQUA  

Les données produites au cours du projet SYNAQUA ont été valorisées scientifiquement par 

des publications dans des journaux scientifiques internationaux (peer-reviewed). Initialement 

1 article de ce type avait été planifié, mais l’exceptionnelle originalité et qualité des données 

a permis de produire à ce jour plusieurs publications scientifiques.  

Au total sept articles ont été produits, dont cinq sont déjà publiés, un est soumis et un autre 

est en préparation.   

1. LEFRANÇOIS E, APOTHÉLOZ L, BLANCHER P, BOTREAU S, CHARDON C, CREPIN L, 

CORDIER T, CORDONIERA, DOMAIZON I, FERRARI B.J.D, GUÉGUEN J, HUSTACHE J.C, JACAS L, 

JACQUET S, LACROIX S, MAZENQ A.L, PAWLOWSKA A, PERNEY P, PAWLOWSKI J, RIMET F, 

RUBIN J.F, TREVISAN D, VIVIEN R, BOUCHEZ A (2018) Development and implementation of 

eco-genomic tools for aquatic ecosystem biomonitoring: the SYNAQUA French-Swiss program. 

Environmental Science and Pollution Research 25(34):33858-33866  

2. VIVIEN R, HOLZMANN M, WERNER I, PAWLOWSKI J, LAFONT M, FERRARI BJD (2017) 

Cytochrome c oxidase barcodes for aquatic oligochaete identification: development of a Swiss 

reference database. PeerJ 5:e4122  

3. VIVIEN R, WERNER I, FERRARI BJD (2018) Simultaneous preservation of the DNA 

quality, the community composition and the density of aquatic oligochaetes for the 

development of genetically based biological indices. PeerJ 6:e6050 

4. VIVIEN R, APOTHÉLOZ-PERRET-GENTIL L, PAWLOWSKI J, WERNER I, FERRARI BJD (2019) 

Testing different (e)DNA metabarcoding approaches to assess aquatic oligochaete diversity 

and the biological quality of sediments. Ecological Indicators 106:105453 

5. RIVERA S.F., VASSELON V., BOUCHEZ A., RIMET F. (2020) Diatom metabarcoding 

applied to large scale monitoring networks: optimization of bioinformatics strategies using 

Mothur software. Ecological Indicators 109:105775 

 
 

6. VIVIEN R, APOTHÉLOZ-PERRET-GENTIL L, PAWLOWSKI J, WERNER I, LAFONT M., 

FERRARI BJD. High-throughput DNA barcoding of oligochaetes for abundance-based indices to 

assess the biological quality of sediments in streams and lakes. (article soumis à Scientific 

Reports, 2019)  

7. APOTHELOZ-PERRET-GENTIL L et al. Inferring diatom index through metabarcoding: 

comparison of marker and methodologies. (article en préparation, octobre 2019) 

 

Les pages de gardes des articles publiés sont données ci-après, et les articles complets sont fournis en 

annexe. Tous respectent l’obligation de communication exigée par Interreg France-Suisse.   
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ARTICLES A VENIR (2019-2020) 

……………………………………………………………………………………………………………………… 

High-throughput DNA barcoding of oligochaetes for abundance-based indices 
to assess the biological quality of sediments in streams and lakes 
 
Régis Vivien1*, Laure Apothéloz-Perret-Gentil2, 3, Jan Pawlowski2, 3, 5, Inge Werner1, Michel Lafont4, 
Benoit J.D. Ferrari1 

 
1 Swiss Centre for Applied Ecotoxicology (Ecotox Centre), Lausanne/Dübendorf, Switzerland 
2 Department of Genetics and Evolution, University of Geneva, Geneva, Switzerland 
3 ID-Gene ecodiagnostics, Campus Biotech Innovation Park, 1202 Geneva, Switzerland 
4 Laboratoire d'Ecologie des Hydrosystèmes Naturels et Anthropisés, Université Lyon I, 69622 
Villeurbanne, France 
5 Institute of Oceanology, Polish Academy of Sciences, Powstancow Warszawy 55, 81-712 Sopot, 
Poland 

 
* Corresponding author: regis.vivien@centreecotox.ch 

 

Abstract 
Aquatic oligochaete communities are valuable indicators of the biological quality of sediments in 
streams and lakes, but identification of specimens to the species level based on morphological features 
requires solid expertise in taxonomy and is possible only for a fraction of specimens present in a 
sample. The identification of aquatic oligochaetes using DNA barcodes would facilitate their use in 
biomonitoring and allow a wider use of this taxonomic group for ecological diagnoses. Previous 
approaches based on DNA metabarcoding of samples composed of total sediments or pools of 
specimens have been proposed for assessing the biological quality of ecosystems, but such methods 
do not provide precise information on species abundance, which limits the value of resulting ecological 
diagnoses. Here, we tested how a DNA barcoding approach based on high-throughput sequencing of 
sorted and genetically tagged specimens performed to assess oligochaete species diversity and 
abundance and the biological quality of sediments in streams and lakes. We applied both molecular 
and morphological approaches at 13 sites in Swiss streams and at 7 sites in Lake Geneva. We genetically 
identified 33 or 66 specimens per site. For both approaches, we used the same index calculations. We 
found that the ecological diagnoses derived from the genetic approach matched well with those of the 
morphological approach and that the genetic identification of only 33 specimens per site provided 
enough ecological information for correctly estimating the biological quality of sediments in streams 
and lakes.  
 

(article soumis à Scientific Reports, 2019) 

…………………………………………………………………………………………………………………………………………. 

Inferring diatom index through metabarcoding: comparison of marker and 

methodologies 

Laure Apothéloz-Perret-Gentil et al. 

Université de Genève, Faculté de Sciences, 30, quai Ernest Ansermet, 205 Genève 

Abstract 
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Recently the use of metabarcoding has been more accepted and used to assess water quality in several 

countries. However, the choice of the barcoding marker as well as the methodology used to analyse 

the data is often led by research group and not well standardize. The aim of this study is to compare 

the two most used genetic markers in diatom metabarcoding as well as well distinct methodologies 

for data analysis and their impact on the Swiss Diatom Index. We analyse 112 epilithic samples from 

Swiss and French rivers for which ecological status were established based on morphological 

identification of diatom species. Both rbcL and the V4 region of the 18S were sequenced through 

Illumina sequencing technology for all samples and eDNA data were analysed to infer a molecular index 

based on taxonomic assignment, taxonomy-free approach and machine learning algorithms. We 

compared the different obtained molecular index with the traditional morphological index and 

highlighted the pros and cons of each method. 

 

(article en préparation, octobre 2019) 
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