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Long-term ecological research on marine hard-bottom communities
using a network of genetic observatories,
and introduction to the new LifeWatch workflow for data analysis

Speaker: Justine Pagnier
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The challenge

Monitoring marine biodiversity...
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conservation from an eScience perspective

The challenge

Monitoring marine biodiversity...

1. Over larger spatial and temporal scales
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The challenge

Monitoring marine biodiversity...
1. Over larger spatial and temporal scales

2. in complex habitats like rocky seafloors
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One solution...

Autonomous Reef Monitoring Structures (ARMS)
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One solution...

Autonomous Reef Monitoring Structures (ARMS)
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One solution...

Autonomous Reef Monitoring Structures (ARMS)
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One solution...

Autonomous Reef Monitoring Structures (ARMS)

ARMS enable...
e Standardized

* Non-destructive

..sampling of benthic
communities
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The ARMS network
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The ARMS MBON sampling campaign

125 autonomous reef monitoring structures (ARMS)
23 observatories
14 countries

3 years (2018-2021)
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The ARMS dataset

[\ references to physical samples C
:=| metadata descriptions
e

Accessible

\ /

o

2| images

§ sequence data

>, > derived species observations

©>¢ documentation of the analytical process
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Some results...
- Distribution of identified species across taxa
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Some results...
- Number of identified species in 3 ecological groups across observatories

n=8

20 Trait category

[l svecies very sensitive to disturbance (AMBI)

. Species registered as alien in the area (WRIMS)

. Species registered as vulnerable or near threatened (IUCN)
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Some results...

- Diversity across a gradient of 4 habitat categories with different human footprints
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Some results...

- Diversity across a gradient of 4 habitat categories with different human footprints

5 160 4000 -
O .l P<0,001 . o) P=0,955 ¢
£ 3)
£ 1- £ 3000 - . ¢
3 2 .
> 100 4
E L 2 o0
- 80+ . 'GE)
2]
860 °
g 21000 -
5w :
8 21 5,
& <
Industrial  Semi-ndustrial  LHI MPA Industrial ~ Semi-ndustrial  LHI MPA

ASV: Amplicon Sequence Variant
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How to process all these genetic data efficiently?
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How to process all these genetic data efficiently?

- New LifeWatch Internal Joint Initiative workflow!
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How to process all these genetic data efficiently?

- New LifeWatch Internal Joint Initiative workflow!

5 validation cases on Non-indigenous and Invasive Species
... including ARMS!
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The LifeWatch IJI Workflow

The Tesseract Platform
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https://tesseract.lifewatch.dev/personal-space ERIC

Sign In with your credentials

LifeWatch ERIC ORCID

G Google EGI

If you cannot access write an email to support.mylifewatch@lifewatch.eu
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Ailanthus Altissima mapping ~
ARMS ~

B Dashboard ~ Collapse all - Expand all

Run a new workflow 7D CoT R
> I ARMS
+ Metabarcoding Analysis
> [ Ailanthus Altissima mapping
+ Conventional Analysis
> [ Biotope

(@ workflow information
> M@ Crustacean

B workflow license
> [ Metabarcoding

Hleops " justine.pagnier.bv

Crustaceans functional ™ -
i ! [™) factors_CA_test1.csv

Metabarcoding ) factors_CA_test3.csv

[ factors_CA_testa.csv
Tools

[*) matrix_cA_test1.csv

@ Darktheme
® reedva
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The LifeWatch IJI Workflow

= Metabarcoding analysis

= Conventional Community analysis
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= Metabarcoding analysis
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ARMS Validation Case

STEP 4

STEP 5.1
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The LifeWatch IJI Workflow

= Metabarcoding analysis

Import file ® ARMS WRIMS I... ()

T P TempFile SimpleTabr P

> OtuTable OtuSimple ’

PEMA Sequenc... () WoRMS ®

PEMA Runner (@)

Compresse b > OtuTable SimpleTabt [’

P sipFilesFaCompresse P
Import file ® » tsuPararerPemadnal b ARMS OTU Unif... () PEMA Converter (i) RvLab Runner (i)
TempFile D SimpleTab D > PEMAQtuSimpleTabu b > OtuTable AbundTabl D > AbundTabl TempFile ’
AbundTabl P P TempFile

Aggregatic }
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The LifeWatch IJI Workflow

= Metabarcoding analysis

ARMS WRIMS I... ()

> TempFile SimpleTab: ’

Give
input
ﬁles to PEMA Runner (D)

> OtuTable OtuSimple ’

WoRMS ®

> OtuTable SimpleTabt [’

the ? spFilesFaGompresss P
workflow ? tsvPararerPemasinal P ARMS OTU Unif... PEMA Converter (i) RvLab Runner ()
SimpleTab D > PEMAOtuSimpleTabi b > OtuTable AbundTabl D > AbundTabl TempFile ’
AbundTabl P P TempFile

Aggregatic }

Steps 1,2,3,4and5.1:
Chosen sequence files (fastq) are retrieved from ENA
Parameters are chosen in the standardized parameters file
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The LifeWatch IJI Workflow

= Metabarcoding analysis

ARMS WRIMS I... ()

Give > TempFile SimpleTabt 1 2

. > uTable u\mle’
|npUt OtuTable OtuSimp

files to worws @
the > OtuTable SimpleTabt [’
workflow ARMS OTU Unif... ) PEMA Converter (i) RvLab Runner (&)

> PEMAOtuSimpleTabi b > OtuTable AbundTabl D > AbundTabl TempFile ’
AbundTabl } ’ TempFile

Aggregatic }

Steps 5.2 and 5.3:

DNA sequences are analyzed using Pipeline for Environmental DNA
Metabarcoding Analysis (PEMA) for taxonomic identification

- 5 marker genes (125/165/18S rRNA, COI, and ITS) supported
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The LifeWatch IJI Workflow

= Metabarcoding analysis

Give
input
files to
the
workflow
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ARMS WRIMS I... ()

> TempFile SimpleTab: ’

> OtuTable OtuSimple ’

WoRMS ®
> OtuTable SimpleTabt [’
PEMA Converter (7) RvLab Runner (&)
OTU table
> OtuTable AbundTabl D > AbundTabl TempFile ’
AbundTabl P P TempFile

Aggregatic }

Step 6:
An OTU table with species information is built for downstream use

OTU: Operational Taxonomic Unit
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The LifeWatch IJI Workflow

= Metabarcoding analysis

ARMS WRIMS I... ()

> TempFile SimpleTab: ’

Give
input
files to
the

workflow PEMA Converter (i) RvLab Runner (&)
OTU table

> OtuTable OtuSimple ’

> OtuTable AbundTabl D > AbundTabl TempFile ’
AbundTabl b ’ TempFile

Aggregatic }

Step 7:
Check for the WORMS match to the obtain taxa

Get the scientific name + aphia ID
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The LifeWatch IJI Workflow

= Metabarcoding analysis

. Native or
Give alien?

input
files to WORMS
the

workflow PEMA Convertzr (7) RvLab Runner (&)

OTU table

> OtuTable Abu dTabl D > AbundTabl TempFile ’
Aburdabl P P TempFile

Agg egatic }

Step 8:
Check the known distribution of the species

Tells if the species is native or alien in the area where it was sampled
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The LifeWatch IJI Workflow

= Metabarcoding analysis

. Native or
Give alien?

input
files to WORMS
the

workflow RvLab Runner (&)
OTU table PEMA

> AbundTabl TempF\Ie’
Converter P remprie

Step 9:
Converts final outputs in different formats
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The LifeWatch IJI Workflow

= Metabarcoding analysis

. Native or
Give alien?

input
files to WORMS
the

workflow
OTU table PEMA

Converter -

Step 10:
RvLab allows various downstream ecological analyses

(eg Multidimensional scaling)
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The LifeWatch IJI Workflow - Outputs
= Metabarcoding analysis

test aliens 1 Metabarcoding Analysis DONE 25/Apr/23,13:49 25/Apr/23, 13:49
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The LifeWatch IJI Workflow - Outputs

Metabarcoding analysis

-
= Dashboard

test aliens 1 Metabarcoding Analysis DONE 25/Apr/23,13:49 25/Apr/23, 13:49

oty ERRA4914228 ERR7125478 ERR7125498 classification
5bf628acafba228a03d81385a0527c21a50fa83c 875 11296 0 Eukaryota;Cnidaria;Anthozoa;Actiniaria;Sagartiidae;Sagartia;Sagartia ornata e OTU bl
0df53f7d4b8f09fc78dd307820b68524ce 74b681 3782 0 0 Eukaryota;Annelida;PolychaetaPhyllodocida;Nereididae;Cheilonereis;Cheilonereis cyclurus ta e
3e7; d46ifa37afced6295 4067 2 0 Eukaryota;Annelida;Polychaeta;Phyllodocida;sigalionidae;Sthenelais;Sthenelais boa
19ddef. 5849 0 0 : ;i ;! ;Exhyalella;Exhyalella natalensis |
(] 260 0 ;
896435a8¢53e7c1baf2bda09fcb2e851589a155a 805 4 0 Eukaryota;, /\nnehda Naididas benedii
7316642697 982 a8 0 Eukaryota;Chordata;ActinopteriPleuronectiformes;Soleida;Solea;Solea solea
4f148c6565611{767ca777b12ef4d0aa9f9a6dd5 72 392 [ ; Aves; : dimidiata
2979198 4 463 0 Eukar ;Hydrozoa; ; _ o )
055da2104cf9419d44075d 1a6edeSic78ebaaad2 180 494 0 Eukaryota;Annelida;Polychaeta; lida o >259f85d1c6b938b a5f8e7384688aed6416.
716447977511d9ced2fb5c490694 7cca2146829¢ 596 2 0 Eukaryota;Bryoz03; Cheil PP APORNNNRPONN G T 4CTGGTTGAACTGTTTATCCTCCGTCTCGTGATTCTTCG GAGGTCTACTGTCTCTTATACACATCTCCGAGCCCACGAGACATCTCAGGATCTCGTATGCCGTCTTCTGCT TGAARAAAAAAAGCGACCACCGAGATCTACAC
3878147¢53007144134¢268243136c50b6becht 1373 ° o Ibinaria;Albinaria broemmei  ARSIACARIE GCGTCAGATGTGTATAAGAGACAGGGTA GAACTGTTTATCCTCCGTCTCGTGATTCTTCGGCCACCCCGAGGTCTA
/3520053222800 1fe0dc7225dch9f3a6d74330 0 250 ) DRReRE >5bf628acdfba228a83d81385a@527c21a58fas3c_12171
72 0 0 Euka hordata; Dasyuridae A TATTCAAACACACTCGGGAGGGGCGGT TGATATGGCCATTTTTAGTCTTCATCT) TGCTTCTTCTATTTT)
€539232€48¢111cdf0503060057534522017db0 66 115 L B NS (R SO SOINONINN 1T /\TTTGTATGGTCTATTTTAAT TACTGCCTTTTTATTATTGETCTCCTTACCTGTTTTAGCAGGAGGTATTACTA AACAGATAGGAATTTTAATACAACTTTCTT TGATCCGGCCGGGGETGGAGACCCTATTTTATTCCAACATT
e5fda10b85d49652b01832bd8ad6aobi46a4291a 155 0 0 Eukaryota;Chordata;ActinopteriSiluriformes;Bagridae;Pseudobagrus;Pseudoball Al
TCTGTCCCACACCGTGGCTCATTATGGCAGTGC TG TAGAC TTAGCT AT TT TCTCT T TACAT TTAGCCGGGGCTTCTTCGATCTTGGGGGCA TT ATTTTATCTCAACAGTAATCAACATACGGGCACCAGGAATATACTTTGACCGAATGCCT
TTATTCGTGTGGTCTGTATTTTTAACCGCCATTCTTTTATTACTCTCTTTACCCGTTTT) GCTATCACTATGTTGTTAA ARACCTTAATACTTCTTTTTTTGACCCTTTGG TGACCCTATTTTAT) CATT
C TACGATTAG
CTATTCGTATGGGCA ACAGCTATTCTTCTCCTCCTAAGCCTTCCAGTACTAGCGGGGGLT: CATACTTCTGACTGACCGAAAC TACTG GACCCAGCTG A ATCC
. TCTTT
Fasta file of all sequences > [

ACTATCCAG! ! u GTCCTCTA GGGCGCCCTAAAC ATCACAACAGTCATTAACATACG AAAGGGH “GCCTAGAGCGAATCTCT
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The LifeWatch IJI Workflow - Outputs

= Metabarcoding analysis

== Dashboard

test aliens 1 Metabarcoding Analysis 9/9 DONE 25/Apr/23,13:49 25/Apr/23, 13:49

B 1 qualityControl

I 2 trimmingSequences
W 3.adjustingSequnces
] 4.mergingPairedEndFiles

[2023-83-29 12:29:41.779630] Running task 4270a225-1b97-4163-9067
[2023-83-29 12:29:41.779787] Importing function from drama_iji.ca

M 5.dereplicateSamples 1
]
[2023-83-29 12:29:41.843381] Declared input tasks (1): ['PEMAConve
]
]
]

B 6 linearizedSequences

[2023-03-29 17:30:30.641075] Got message from PEMAConverter
[2023-83-29 17:30:30.641459] Received PEMAConverter.AbundTable frd
[2623-83-29 17:30:30.641625] PEMAConverter content: {'resource':
'delimiter': ',', 'encoding': 'utf-8', 'file_format': '.csv'}
[DEBUG] [2023-83-29 17:30:31.859141] Got message from PEMAConverter
1 [DEBUG] [2023-83-29 17:30:31.859479] Received PEMAConverter.AbundTableNoDt
Log flle for eaCh Step 9 [DEBUG] [2023-83-29 17:30:31.859572] Discarding message PEMAConverter.Abuy

I 7 mainOutput

I 8 outputPerSample

) checkpoints_for_test COl_midori1

X" parametersOf.test COl_midori1

UNION EUROPEA
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The LifeWatch IJl Workflow - Advantages

- can run PEMA on LW resources: no need to install yourself
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The LifeWatch IJl Workflow - Advantages

- can run PEMA on LW resources: no need to install yourself

- can run PEMA over and over: easy to test out different permutations of parameters
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The LifeWatch IJl Workflow - Advantages

- can run PEMA on LW resources: no need to install yourself
- can run PEMA over and over: easy to test out different permutations of parameters

- can keep results in your dashboard: easy to go back and look at them again
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WHAT'S
NEXT ¢

Using the LifeWatch 1JI workflow
to run PEMA
on extensive amount of ARMS data
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