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Overview

* Background
* FAIR data management

e Science



Background

« Autonomous Reef Monitoring Structures (ARMS) are passive monitoring systems

« ARMS-MBON is a network of ARMS placed in the vicinity of marine stations,
ports, marinas, and LTER sites

 The aim is to assess the status of, and changes in biodiversity, using genetic
methods supplemented with image analysis and visual inspection methods
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Image analysis

Cryptosula pallasiana

Plagioecia patina Ascidiella sp.

Ciona intestinalis




Towards long-term ecological research with genetic data
using Autonomous Reef Monitoring Structures (ARMS)
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http://www.arms-mbon.eu/
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Documentation and forms

Document type Document link

Handbook (including SOPs for working with the ARMS units and fie sampling) ARMS Handbook
DMP
ABS HowTo
MTA template form
MSOPs
Fill in here

Data Management Plan
ABS HowTo
MTA template form

Molecular genetic analysis protocols (MSOPs)

Registration form

Data and data analysis

MBON data flow is described-Tthe Data Management Plan. All data collected by the consortium are subjected to a moratorium
period, normally of a year, to allow time to ensure the data are quality controlled and for the partners to have a chance to analyse the data
and publish results. After this period has elapsed, the data are open access.

The data collected from the partners are intially managed via the consortium's account in the PlutoF platform (contact Matthias Obst for
access to the ARMS account in PlutoF), and each year be copied to the Marine Data Archive for long-term preservation. The metadata record
for all ARMS data will be hosted by IMIS (the datasets catalogue of VLIZ), in the ASSEMBLE Plus data collection: go directly here to get to
the ARMS-MBON master record. After standardisation into DwC formats and after the moratorium period, the data will be published on
EurOBIS and GBIF.




Sample processing workflow
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Data management
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Species observation data
derived from sequences

Image data

Species observation data derived from field observations

o Sreamers mieeo o> Tk Gecmeasus | ivdaicans Commens

ERRIG 781780, 516860 56 EURaTYota TRoTaaTa T T sx T
ERR16: 101206 32 57 Eukaryota Annelida Haplotaxida  Naididae 1lonais Allonais paraguayensis
ERR16:392630.612310 62 Eukaryota Mollusca Gastropoda Protancylidae Protancylus  Protancylus adhaerens
B 18 Eukaryota Nematoda e Caenorhabditis Caenorhabditis tropicalis
Origingl e naene 47 Eukaryota Arthropoda Insecta Lepidoptera Pyralidae Peoria Peoria approximella
. 13 Eukaryota Cnidaria Hydrozoa Siphonophorae  Physophoridae  Physophora Physophora hydrostatica
ey 16 Eukaryota Echinodermata  Asteroidea Forcipulatida Asteriidae Asterias sterias rubens
Tormat 26 Eukaryota Arthropoda Malacostraca Decapoda inidae Umalia Umalia orientalis
. RE . 82 Eukaryota Arthropoda Insecta Lepidoptera  Adelidae Adela  Adela septentrionella
ERR16:1147920.633352 11 Eukaryota Arthropoda Insecta Diptera Anthomyiidae  Botanophila  Botanophila brunneilinea
trg ERR15:1053380.632746 11 Eukaryota Arthropoda Arachnida corpiones Diplocentridae Bioculus Bioculus comondae
ERR4:1533580.634941 13 Eukaryota Chordata Aves  Galliformes  Numididae Acrylliun Acrylliun vulturinum
ERR15:1241640.621332 14 Eukaryota Cnidaria Hydrozoa Leptothecata  Campanulariidae Obelia Obelia dichotoma
o ERR16:289880.627946 65 Eukaryota Annelida Polychaeta Phyllodocida  Hesionidae syllidia lidia armata
8190. 609808 12 Eukaryota Chordata Amphibia Caudata Plethodontidae Plethodon Plethodon elongatus
I p— — ERR17:33870.624840 259 Eukaryota Entoprocta Loxosomatidae  Loxosomella  Loxosomella aloxiata
PO ERR15:624410, 60695 9 Eukarvota i Cestoda Cyclophvllidea Diovlidiidae  Diovlidiun Diovlidiun caninun
P =




Images are really valuable data

NMDS plot (Class) @ Sweden @ Greece
A Stress: 0
Sessile_DMSO o
Sessile_images
Sessile_ETOH

‘Motlle_500u m_ETOH

Motile_100um_ETOH

Motile_500um_ETOH

Motile_500um_DMSO

Sessile_ETOH

Sessile_DMSO

Sessile_images

image-based Sweden COl-based

55

Size of each list

305

|

image-based COl-based

image-based Greece COl-based

59

Size of each list

62 - .
62
3
10
0

image-based COl-based

FIGURE 3 | Overview over variance and overlaps in composition of communities obtained from different fractions, preservations, as well as from plate images of two
ARMS (Greece ARMS: Crete_1HERP_180928-190128, Sweden ARMS: Koster_VH2_180418-180906). (A) Non-metric Multi-dimensional Scaling (NMDS) plot at
class level deducted from COI sequence and image analysis. (B) Venn diagram showing the overlap in the species identified from genetic data and images.



Reconcile morphological with genetic identifications

0.04 mm

>yneN
TIARTGCCTCTTCTCATTTCTTCTGETGTC TCCOCACAGCAGAAGANTTCCTCATIGAC
TATTATTTCGCAATTTGCTCACATGGATTAAATTAAACTACATACTATAAGATAT
TGO TACAG TG A GAMCTCCGCTCAGTACT GAAGCACCACTCCT
CCAGCCTGTTATATTAAGCATACTGATT/
ACAYATTTGAAATGCATGCGACCACAGTGAAAAAL‘AAAAT
Legr
TTTC
AATATATTAAAGCCCCCATGGAGTT) CAATG
TCCGTMTTCCIACITATGTAGGMATGTTGTACAGMCAT"AT CIATTCAA
TTATAATAATCATGCCATTATTATATTTARA(
GGGMGGchGAreAmAGMAGcmcmmcm7Mrucrmwwu75mm
Semrc
AAATCAGGGATTGTACCGATGATTTATAGTTTCAAGTTGGCACTATAAGTCTTCTTACTA
TTGT CTGTTGTTTTTIT
TGCACCTCATTTAARTTAGGCCTCCAACGTTCCTGGGATAATGTGCAA
TTT CAATTC)

GAGAGATAATAGTGGAACAGATTAATTCAAATAAAAAACATTCTAACAGAAGAAAATACT
MTACMTTCT!‘ACGCCTGTAGGATTAGTAAGMGACTTATAGTGCCMCWGAAACTAT
GATTTTATIGTIGACATTTCATTTATGCCGACTATTTATA

GATT’
A AT ey AT A TACAGO CACAAGCOAGATECT TCATTGCARAGS
GAATAATCTATGAACGCAATAATTATTGATGACCATCCTCTTGCTATCGCAGCAATTCGT

TGGCTGTATTTACATTTAATTAATCAGTATTTACATCGATATAATAAATGACATCTCTTT
GGG TATATAAGAATAGTTCTCTGCGACAGGAAGCATATTCCTACAATTGTAAGACTAAA

ERR18:552670.637177 26 Eukaryota Arthropoda Malacostraca Decapoda Raninidae Umalia Umalia orientalis
ERR15:1189400.615591 82 Eukaryota Arthropoda Insecta Lepidoptera Adelidae Adela Adela septentrionella
ERR16:1147920.633352 11 Eukaryota Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila brunneilinea
ERR15:1053380.632746 11 Eukaryota Arthropoda Arachnida Scorpiones Diplocentridae Bioculus Bioculus comondae
ERR4:1533580.634941 13 Eukaryota Chordata Aves Galliformes Numididae Acryllium Acryllium vulturinum
ERR15:1241640.621332 14 Eukaryota Cnidaria Hydrozoa Leptothecata Campanulariidae Obelia Obelia dichotoma
ERR16:289880.627946 65 Eukaryota Annelida Polychaeta Phyllodocida Hesionidae Syllidia Syllidia armata
ERR18:38190.609808 12 Eukaryota Chordata Amphibia Caudata Plethodontid Plethodon Plethodon elongatus
ERR17:33870.624840 259 Eukaryota Entoprocta Loxosomatidae Loxosomella Loxo 1la aloxiata

|ERR15: 624410, 606957 39 Eukarvota Platvhelmi i ipylidii ipvlidi
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Step 2

DWC-A file | mp @ OBIS/GBIF

Step 2

ARMS_KOSTER_VH2_180418-180909_3B Ascidia sp. 103483 GENU present 14

ARMS_KOSTER_VH2_180418-180909_3B Corella parallelogramma 103743 SPECI present 17
ARMS_KOSTER_VH2_180418-180909_3B Ascidiellascabra 103719 SPECIES present 7
ARMS_KOSTER_VH2_180418-180909_3B Cryptosula pallasiana 111343 SPECIES present 3
ARMS_KOSTER_VH2_180418-180909_3B Bryozoasp. 146142 PHYLUM present 1
ARMS_KOSTER_VH2_180418-180909_3B Spirobis spirobis 131237 SPECIES present 1
ARMS_KOSTER_VH2_180418-180909_3B Ascidiella aspersa 103718 SPECIES present 21
ARMS_KOSTER_VH2_180418-180909_3B Escharellaimmersa 111484 SPECIES present 4

ARMS_KOSTER_VH2_180418-180909_3B Ascidia conchilega 103702 SPECIES present 1

ARMAC L ACTER \NIA A0AA46 A6AAAA AN ietdooaie_aa annnnA enrmireooa P T T N U B S




Data Management Plan (DMP)

A. Sample Processing and sequencing
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Data Management Plan (DMP)
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Data management
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SBOIL:

Swedish ASV database
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SBDIL:

Swedish ASV database BLAST search Filter search About

& My Menu = Settings #&* biomobst (& Log out

Y= Data Management Plans

@ r z Sequence <+ Clipboard #® Annotate W Bookmark @ Info € Back
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Issues and flags

ﬂ Specimens
i} Observations General Data
g Sequences Sequence ID Sampling event
@ Living Specimens ERS3508483-ASV_5|UDB0779128 Sweden, Jadraas 2013-10
Linked to Sequenced regions
[25] Ref B
B & ERS3508483 ITS1, 5.85, ITS2, LSU rDNA
é Material Samples Sequence
E., Traits and Measurements AAGTCGTAACAAGGTCTCCGTAGGTGAACCTGCGGAGGGATCATTAATGAATGGCCTCTGTGCCTTCAACCTTACAAACCTGTGGAAGCTATATGTGCTTCGGCGCTCAGGCGTCGTTTTTATGCTACAAGTCAGTCTTTGTGTCTGAATCAAACAA
AAGAAATAAAACTTTCAACAAAGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAGCGCGAAATGTAGTGTGAATCGCAGAACATTGTGAATCATCGAATCTTTGAACGCACATTGCGCCTCTAGTAACTTGGAGGCATGCCTGTCTGAG
A LABORATORIES » CGTCATTTAAAACCATAAACCTGAATGGGTTTGTATTGGGCATCGCCGTACGGCGTAGCCTCAAAGACATTGGTCTTGAACGCGGACGAGCTCCTTTAGGACAGACCGTGTGAGGACTTTAAACATCTGACTTGACCTCAGATCAGGTAGGACTAC

CGCCTGAACTTAAGCATATCAATAAGGCGAGGAACAGAAACCAACAGGGATTCCCCTAGTAGTGGCGAATGAAGCGGGAAAAGCTCAAGTTTGAAATCTGGTGGGCTCGTCCCCTCAGAGTTGTAAGCTGAAGAGGCATTGACCGACGTTGTCC

File Repositol
a E o GGGCCCAATTTCCTTGGAACAGGAAGTCATGGAGGGTGAGAACCCCGTCTGTGGCTCGGAGCCTTCGTCCTTGTGTCATGTCCTCGAAGAGTCGGGTTGTTTGGGAATGCAGCTCAAAATGGGTGGTAAATTCCATCTAAGGCTAAATATTGGCG

‘e Persons AGAGACCGATAGCAAACAAGTAGAGTGATCGAAAGATGAAAAGTACTTTGAAAAGAGAGTGAAACAGTACGTGAAATTGTTGAAAGGGAAGCGTTTGGCATCAGCCCATGGCGTTCATCGATCATCCAGGCTTCTGCCTGGTGCACTTGATGGAC
o~ L GTCGGGCCAGCGTCGGCTTTGCCCGCCGGATAAAGGTCTTGGGGATGTGGCACCCTTCGGGGTGCGTTATAACCCTTGACGTCATGCGGTGTGGTGGGGCCGAGGTCCGCGGTTTATCCTAGGACGCTGGCGTAATGGTTCCAAGCGACCC
LI Organizations GTCTTGAAACACGGACCAAGGAGTCTAACATCTATGCGAGTGTTTGGGTGTAAAGCCCGTCCGCGCAATGAAAGTGAATGCAGGCGGGAGCCTTTAGAGGGTGCACCGCCGACCGGTCCAGGGGTTTACCGAAGGATCTGAGTAAGAGCATAG
i Clipboard & Export CTGTTGGGACCCGAAAGATGGTGAACTATGCCTGAATAGGGTGAAGCCAGAGGAAACTCTGGTGGAGGCTCGAAGCGGTTCTGACGTGCAAATCGATCGTCGAATTTGGGTATAGGGGCGAAAGACTAATCGAACCATCTAGTAGCTGGTTCCT
GC
-
= Import
= 3 Remarks
Q Search
Statistics 2 Reset
Isolation source Forward primer name
ITS1F Collected at Created at
Socuences [l el samples Mt sampies [l Secuences
Forward primer sequence Reverse primer name :ss :x
CTTGGTCATTTAGAGGAAGTAA LR5 0 o
600 60
Reverse primer sequence Form name g 50 € 500
TCCTGAGGGAAACTTCG Sequence: HTS representative ° ::g ¢ :ﬁ
Chimeric Low quality fsz fﬁ
No No o o
2013-10-01 0200 202001 202002 202003 202004 202005 202006
Duplicate of Source application name me (minate) me (mentt)
PlutoF import
Sampling Areas on the Map Sampiing areas ~ |
UNITE Species Hypotheses a
a
SH code Taxon name Treshold No. of seqs E
SH1186746.08FU Archaeorhizomyces 3.0% 31
(2]
SH1298171.08FU Archaeorhizomyces 25% 31
SH1423127.08FU Archaeorhizomyces 20% 31
SH1566368.08FU Archaeorhizomyces 1.5% 30
SH1736474.08FU Archaeorhizomyces 1.0% 30

Uppsala © OpenStrestiap contributors.

SH1955643.08FU Archaeorhizomyces 0.5 % 29
SH2299065.08FU Archaeorhizomyces 0.0 % 12
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~) Species NIS status Taxon Source Sequence reads Confidence ARMS :
Clytia linearis (as C. hemisphaerica) AL Hydrozoa ERR13:415770.613156 1 1.00 Greece
L Cephalothrix simula CR Nemertea ERR6:336120.637271 380 1.00 Greece SO
Bugula neritina CR Bryozoa ERR3:1130880.648428 17 1.00 Greece o
Bugulina stolonifera (as Bugula stolonifera) CR Bryozoa ERR4:1011990.601062 30 1.00 Greece
Amphibalanus amphitrite CR Crustacea ERR3:111700.649742 321 1.00 Greece
Balanus trigonus AL Crustacea ERR9:501910.609480 32 1.00 Greece
“' Monocorophium acherusicum CR Crustacea ERR5:433720.605205 96 1.00 Greece
Anteaeolidiella lurana CR Mollusca ERR3:1097540.663621 56 1.00 Greece
" Pinctada imbricata radiata (as Pinctada radiata) AL Mollusca Image NA NA Greece awvallss
Botryllus schlosseri CR Tunicata ERR3:1093300.604240 97 1.00 Greece e
Ascidiella aspersa AL Tunicata Image NA NA Greece
ERR16:281940.641233 6 1.00
Ciona robusta AL Tunicata Image NA NA Greece
Clavelina lepadiformis CR Tunicata Image NA NA Greece
Herdmania momus AL Tunicata ERR3:387270.604124 15 1.00 Greece
Phallusia nigra AL Tunicata Image NA NA Greece

AL, alien species; CR, cryptogenic species; NA, Non-applicable. Non-accepted names in the PEMA output were replaced with accepted synonyms.
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From sequences to visual observations

Mediterranean Marine Science

Indexed in WoS (Web of Science, ISI Thomson) and SCOPUS
The journal is available on line at http://www.medit-mar-sc.net
0i.0org/21987

New Alien Mediterranean Biodiversity Records (March

el BARICHE!, Sara. A. A. AL-MABRUK?, Maria A. ATES?, Adnan BUYUK*
DRITSASS, Diala EDDE!, Ana FORTIC”, Elissavet GAVRIILS, Vasilis GERO
10 M. Fatih HUSEYINOGLU'"-2, Paraskevi K. KARACHLE?, Periklis KLE
oachim LANGENECK?, Claudio LARDICCI', Lovrenc LIPEJ’, Christina
, Jamila RIZGALLA", Mehmet RUSTU OZEN", Francisco SEDANO®?, Er
YILDIZ?? and Francesco ZANGARO"

jellyfish Gonionemus sp. (Hydro:
Limnomedusae) on the Swedish

Annette F. Govindarajan"*, Bjorn Kallstrom*>**, Erik Selan
Carina Ostman® and Thomas G. Dahlgren®>°

! Biology Department, Woods Hole Oceanographic Institution, Woods Hole, MA, U
% Department of Marine Sciences, University of Gothenburg, Goteborg, Sweden

* GGBC Gothenburg Global Biodiversity Centre, Géteborg, Sweden

* Gothenburg Marine Biological Laboratory, Goteborg, Sweden

® Evolutionary Biology Centre, EBC, Department of Organismal Biology, University
Uppsala, Sweden

® NORCE Norwegian Research Centre, Bergen, Norway

* These authors contributed equally to this work.
Ulf Jondelius




Regional scans for
alien species

« 35 alien species
detected across 19

ARMS in 2020

Vetenskapligt namn Eylum. Kiass Max
likhet
(%)
Acartia clausi Arthropoda Gopgpoda, 100
Acartia tonsa. Arthrepoda Gopgpoda, 100
Acroshastivm, moniiforme Rhodophyvla, Florideophyeeag, 100
Aglrothannion ballias. Rhodophyla, Elori 100
Amphibalanys amebitite. Arthrepgda Thegostaca 100
Amphibalanys ehumeys Arthrepoda Thegostaca 100
Amphibalanys improvisys. Arthropoda Thegostraca 100
Antithampionelia, spirographidis, | Rhodorhyta, Flori 98.71
Bonnemajsenia bamifera, Rbodophvla, | Florideophvseas, 100
Galanus. euxings, Arthrepoda Gopgpoda, 100
Gaprella mutia Arhioooda | Melasesirasa 100

Monogorophium.acherusicum. Arthrepoda Malagosirasa 100
MonG IR, SRIRUEE. Atvopeda | Malasestas 100
Mya arenaria’ Mollussa Bivalia, 100
Mytlys trossulus. Mollussa Bvalyia 100
Pepilia avirostris Ahronoda Branghionada, 100
Petricolaria pholadiformis Afhiopgda Copengda, 99.00
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Genetic observatory Y
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From metabarcoding to metaphylogeography: separating the wheat
from the chaff

Xavier TUrON,* ADriA ANticH,! CREU PaLacin,? Kim Pr&BEL,> AND OWEN SIMON WANGENSTEEN®

! Department of Marine Ecology, Centre for Advanced Studies of Blanes (CEAB, CSIC), Blanes, Catalonia, Spain
2Department of Evolutionary Biology, Ecology and Environmental Sciences, and Institute of Biodiversity Research (IRBio), University
of Barcelona, Barcelona, Catalonia, Spain
3 Norwegian College of Fishery Science, UiT the Arctic University of Norway, Tromso, Norway

Citation: Turon, X., A. Antich, C. Palacin, K. Prabel, and O. S. Wangensteen. 2020. From metabarcoding

to metaphylogeography: separating the wheat from the chaff. Ecological Applications 30(2):¢02036.
10.1002/eap.2036
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Connectivity studies for endangered species, alien
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Live example

* from Anna Rosling with fungal its

e UDB0779128, https://plutof.ut.ee/#/sequence/vie
w/2846874
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