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CONTEXT AND OBJECTIVES m o L SRSITE O ) ENERGIES
== ToUuLON [l VLG
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i eDNA metabarcoding
Traditionally, studies of biofouling _M,QEF_’,"_'Q_I:Q_GI_ é — emerged as a new approach
communities have been based on L J (Rimet et al. 2025)

morpho-taxonomic approaches : capable of detecting :
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CONTEXT AND OBJECTIVES =z roULon ¢ EFN;%ENSEES

Combining morpho-taxonomic and eDNA metabarcoding approaches

to improve the characterisation of the diversity of biofouling community
& Validation of DNA extraction (Portas et al. 2022 — ABIOP+)

& Validation of genetic markers, associated primers and databases to cover the diversity of eukaryotes
COI (BOLD) and 18S rRNA (V7, PR2) genes
(Portas et al. 2022, 2023, 2024 — ABIOP+)

& How to proceed ? (Portas et al. in revision)
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METHODS / SITES = L ¢ e
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METHODS / METABARCODING & MORPHO-TAXONOMY UNIVERSITE DE ¢ e

Biofouling

—
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—— s _
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Crushing ' DNA V7

'- extraction W

Morpho-taxonomic
determination
(UBO)

* Richeness / a- and 3-diversity < >
* Composition in taxa {}

Combined dataset
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MARINES

- | >
Amplification: IHlumina Miseq . PRCISaES L
PCR—primers ¥ sequencing \,

60 000 reads per sample

/ (~2.5 M reads)

Bioinformatics
DADA2
BOLD (COIl) / PR2 (18S rDNA)

* Richeness / a- and B-diversity
* Composition in taxa
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Workflow:
18S rRNA §
347 '
Srees ADN data + o o
Taxon correction
from geographic Combineddata+ Combined data +
filter Redistribution of Redistribution of
419 species abundances . abundances
COl 494 species + Removal of species
86 species from geographic filter
465 species
Morphological
115 species
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METHODS — COMBINED APPROACH TOULON C e
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Taxon presentin
GBIF database

§ (1
18S rRNA §

YES NO

347 species Presence in Atlantic
7 ADN data + [3) Occurrencein and/or
Taxon correct"?n Atlantic and/or Mediterranean
from geographic Combined data + Mediterranean '
filter Redistribution of literature
419 species abundances YES NO NO YES
CoOl + Removal of species
86 species from geographic filter

465 species { Retain } Multiaffiliation with { Retain 1
regional taxon

: NO YES
Morphological |
115 species :
Listed as Modify
introduced/invasive affiliation
species
YES NO
[ Retain } [ Exclude J
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RESULTS - RICHNESS UNIVERSITE DE ¢ e
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Morpho COl
’ 500 - 501 479
A ow 400 -
S 348
...% 300
é 200
“ 115
100 - 86
0
CoOl 18S rRNA Morpho Combine Combine

without geoverif with geoverif

& 18S rDNA analysis identified a greater number of species than COI or morphological approaches
& The number of species shared among the three methods is low
& Each method detects different species

& Combining these methods allows for the identification of more species than using each method separately
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RESULTS — 3-DIVERSITY
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RESULTS — 3-DIVERSITY

»“= UNIVERSITE DE ") EEEEEIEES
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Combined dataset:
% Confirm spatial dissimilarity (p> 0.001)

& Improved temporal clustering
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RESULTS-COMPOSITION

UNIVERSITE DE ’\‘ EEQEEFES
TOULON 0 MARINES

Huge differences

100%
& Morpho-taxonomy: low richness
mainly Jassa, Caprella et Mytilus
5%
& Molecular approaches= higher diversity 1‘@“ 50%
18S rDNA: “
56% microeukaryotes (Others) ﬁ

Floridophyceae

COl:
Bivalvia, Hydrozoa, Malacostra
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[

18S

COl

Morpho

Class_genus

B Bivalvia_Anomia

W Bivalvia_Heteranomia

W Bivalvia_Hiatella

| Bivalvia Musculus
Bivalvia_ Mytilus

| Chloropicophyceae_Chloropicon

B Chromadorea_Chromadorina

| Chromadorea_Rhabditophanes
Chromadorea _unknown_genus

W Clitellata_Proandricus

W Conoidasida_Ganymedes
Conoidasida Heliosporal

| Copepoda_Harpacticus
Echinoidea Psammechinus

W Florideophyceae Antithamnionella

._ Florideophyceae Callithamnion

" Florideophyceae_Ceramium
Florideophyceae Peyssonnelia
Florideophyceae unknown genus

W Gastropoda_unknown_genus
Hoplonemertea Amphiporus
Hydrozoa_ Bougainvillia
Hydrozoa_ Coryne
Hydrozoa Laomedea
Hydrozoa_Obelia
Malacostraca_Caprella

W Malacostraca_Jassa

[} Malacostraca Stenothoe
Phaeophyceae Pylaiella

| Thecofilosea_Protaspa
Thecostraca_Perforatus
Thecostraca_Wanella

. Others




RESULTS-COMPOSITION

Combined dataset:

Relative abundance (%)
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Bivalvia

B Anomia _ephippium

B Heteranomia_squamula

W Hiatella_arctica

B Musculus_costuwiatus
Musculus_subpictus
Mytilus_edulis

B Chromadorea : unknown_species

[ Dinophyceae : unknown_species

B Dothideomycetes : Hortaea_ werneckii
Echinoidea : Psammechinus_miliaris

Gastropoda @ unknown_species

. Hexacorallia : unknown_species

I Hoplonemertea : Oerstedia_dorsalis

Malacostraca

B Apocorophium_acutum

B Caprelia_equilibra

W Jassa_herdmani
Jassa_marmorala
Jassa siatteryl
Pisidia_flongicornis
Stenothoe_monoculoides
Stenothoe_tergestina

B MAST : unknown_species

B Maxillopoda : unknown_species

Polychaeta
B Lepidonotus _clava
. Nereis_pelagica
| Spirobranchus_lamarcki
Spirobranchus_trigueter
B syiiidia_armata

Thecofilosea

B unknown_species
W Perforatus_perforatus

B Unknown
o Others




RESULTS-COMPOSITION = L ¢ ER;%’%NSEES

Non indigenous (NIS) species : LOS NRINA COlI
Morpho-taxonomy : 4 9
185 rDNA: 9 Aphelochaeta_marioni
COl: 2 Ctenodrilus_serratus

Prorocentrum_triestinum
Saccharina_japonica
Ulvaria_obscura

Pelagia_noctiluca E
Antithamnion_nipponicum
Antithamnion_densum
Bonnemaisonia_hamifera

2 Mytilus_edulis 2

Aspardgopsis_armata Jassa_slatteryi
Antithamdgionella_spirographidis Jassa_marmorata

4

Hydroides_elegans
Magaliana_gigas

Antithamnionella_ternifolia

Hydroides_norvegica

Cephalothrix_simula
Antithamnion_hubbsii

B Mediterrannean
B Atlantic Ocean

B Both

Morpho
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RESULTS-ENVIRONMENTAL DRIVERS == TouLon [ YRGS

Based on Copernicus database
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CONCLUSIONS =z roULon ¢ e

MARINES

v' Combination of morpho-taxonomic and molecular methods enables enhanced detection of biofouling
communities in offshore environments

v Each method has its own advantages :
-morpho-taxonomy providing quantitative data and visual confirmation of dominant macro-organisms
-metabarcoding reveals a broader spectrum of biodiversity, including microeukaryotes and cryptic or early-stage taxa

v The integrative combination of these methods, with geographic filtering, corrected methodological biases and
significantly improved taxonomic resolution and species detection in offshore environments

v" The combination of these methods also improves the detection of NIS
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Ok

Thank you for your attention!

jean-francois.briand@univ-tin.fr
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