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W@ PART l. Validation case: NIS Metabarcoding

Key scientific questions
« Metabarcoding is a potentially useful tool for detecting non-native species (NIS) using eDNA

samples.

« There is a the lack of standardized bioinformatic protocols and easy-to-use platforms.

« Can we rapidly detect the presence of NIS with metabarcoding?

« What is the error margin associated to NIS detection using eDNA regarding false negatives,
i.e. failing to detect?

Data resources available
« Laboratory and bioinformatic procedures related with producing raw and filtered data
sequences are being developed at CIBIO-InBIO.
« LIFEWATCH Portugal through CIBIO-InBIO and CESAM can facilitate access to
national species lists regarding the presence of invasive alien species in aquatic
environments for testing the protocols along the freshwater.
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How?

« The Metabarcoding validation case describes research carried out in assessing populations
of freshwater fish in the Douro Basin in Portugal.

« Collects fish eDNA sequences from metabarcoding water samples, which are processed
through a bioinformatic pipeline wrapped

« Bioinformatic workflow conducts a quality check, assigns the DNA sequences to samples and
produces a list of taxa.

 The taxa identified might include indigenous organisms as well as newly identified taxa within
a certain geographical region.

« The national checklists of introduced and invasive species (GRISS) from GBIF are consulted
to check if the organisms detected are recognised as NIS or if previously unrecorded NIS
have been detected through eDNA metabarcoding analysis.
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General schema of the Workflow

STEP 1 (MBC) Metabarcoding Validation Case - Workflow
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Input for metabarcoding WF:
« Collect eDNA samples (water)

« Target eDNA fragments using group-specific amplification (PCR)
protocols

« Tag samples using unique molecular identifiers ("barcodes")

« Generate molecular data (fastq) through lllumina sequencing

Reference database

« Produce a metadata file with information of samples (including

sampling and processing conditions)

Metadata file

(coordinates
and country
included)
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Step 1 Process and filter the input (raw) molecular data.

Eliminate redundancies, correct errors based on quality, divide into samples, detect meaningful
sequences, assign to taxonomy.

STEP 1 (MBC) Metabarcoding Validation Case - Workflow
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Step 2 Verify/detect NIS in the produced taxa list using GBIF:

- ldentify which contain invasive species (NIS) and
which are not.

- For samples with NIS, further analysis are
conducted to know their geographical occurrence. o e

final step.

- Samples without NIS are ignored and sent the 'Q“
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Step 3-4 Provide information on NIS

- Generates a SHP polygon with the samples where NIS have been found and how many have
been found.

- Always using the GBIF databases.

Output: csv file with the generated information and the SHP file with the polygons.
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Step 5 Compile information of samples with and without NIS (geolocation,
occurences)

- The WF Metagenomics database is updated with the results of STEPS

the analyses.

- It is planned to generate a map viewer that makes use of the
generated SHPs.
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Run a new WF

LifeWatch ERIC

Tesseract = IJI NIS Workflow Environment

A Personal space Run a Metabarcoding workflow
Ailanthus Altissima mapping v
o Workflow overview
ARMS v
Biotope " Import file ®
Crustaceans functional occurrence
biogeography i
Metabarcoding i GBIF NIS Verifier @ GBIF Extractor @ Occurrence Inte @ Database upda... @
T ¥ cov Species PP osv Species PP csv sample M™% oy oceurrence
CL (VT J coord data
+ Run anew warkflow WORES ;
3

Species

@ Workflow information T

~
A Workflow studio
B Dark theme

- Feedback tools
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Tesseract

A Personal space Run a Metabarcoding workflow

Provision of the input file: At Atsima g
 eDNA samples from lllumina i P
 Metadata with ocurrences

o Waorkflow overview

biogeography
o Occurrences data
Metabarcoding e
G o e = - 5 = s : ¥ Collapse all 2 Expandall
occurrencelD ﬂ scientificName - kingdom ﬂtaxonRank ' decimallatitude ﬂ decimalLlongitude ‘ eventDate ﬂ recordedBy ﬂ identifiedBy [d| == Dashboard
30483dd2-4f9f-4410-96b5-839a14c9c192  Arundo donax Plantae SPECIES 390923 -80384 01/05/2020 A. Sousa A. Sousa v (O dummy-testing-data
74dd183b-f7e6-4940-9397-5328bb2e0d9d Abutilon theophrasti Medik, Plantag SPECIES 400923 -70384 02/05/2020 A. Sousa A. Sousa =+ Run a new workflow
5ebc6148-7620-46fa-adef-cf54ec792118  Acacia baileyana F.Muell. Plantae SPECIES 450023 -20384 03/05/2020 A. Sousa A. Sousa > I ARMS
763208a8-317e-46ac-h147-2400a4157a50 Acacia cultriformis Cunn. ex Don Plantae SPECIES 430923 -40384 04/05/2020 A. Sousa A. Sousa @ Workflow information
c780dcb3-9d61-41a9-bbd0-e08d70cb7e8a Acacia cyclops A.Cunn. ex Don  Plantae SPECIES 400023 -70384 05/05/2020 A. Sousa A. Sousa > I Ailanthus Altissima mapping
0dd3fsda-cd1c-4f50-alb7-f3bf499claeb  Acacia dealbata Link Plantae SPECIES 400923 -70384 06/05/2020 A. Sousa A. Sousa Tools A
129238892-6dea-407a-ac4d-12b7724a3561 Pinus pinea Plantae SPECIES 440923 -30384 07/05/2020 A. Sousa A. Sousa b . Biotope
6c62babf-e386-491a-9586-9efd3775edd8  Pinus pinaster Plantae SPECIES 400923 -70384 0B/05/2020 A. Sousa A. Sousa
731d57b1-58e1-446a-073e-80590f57c875 Quercus suber Plantae SPECIES 400923 -70384 (09/05/2020 A. Sousa A. Sousa oA Workflow studio > I Crustacean
0568f41¢-9774-4247-9382-8625e8aa478f  Hypnum cupressiforme Plantae SPECIES -73 200 10/05/2020 A. Sousa A. Sousa
B Dark theme v [ Metabarcoding
‘ Feedback tools D occurrences _metabc.csv

~ Q franciscom.sanchez
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Run the WF Workflow insight

\‘:QP == back to dashboard
General information ~

Workflow type: Metabarcoding
Workflow name: Morning experiment
Workflow status: Finished successfully
Created at: 23 Mar 2021, 11:52
Updated at: 23 Mar 2021, 11:52

Progress: 5 of 5 completed

Workflow status diagram >
Import file v
occurrences »
VC_STEP2 v VC_STEP3 v VC_STEP4 0 VC_STEPS v
:‘ Topic-0 Topic-1 # ™% Topic-1 Topic-3 #™¥ Topic-3 Topic-4 ¥ ™% Topic-4 Topic-5

Topic-2 » ’ Topic-2
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Final Output:
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- NIS and ocurrences.
- Indigenous species.

= IJI NIS Workflow Environment

Workflow output files
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~ Collapse all w Expand all
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> [ ComponentimportFile1
> I ComponentVCSTEP21
> [l ComponentVCSTEP31
» B ComponentVCSTEP41
v [ tomponentWCSTEPS1

D log.txt

D occurrences_metabe_out.csv

Task list details
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& Downl

B Delete

B2 keyword B taxonKey @ isinDistribution |
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https://api.gbif.org/vl/geocode/reverse?lat=39.0923&Ing=-8.0384
https://api.gbif.org/vl/geocode/reverse?lat=40.0923&Ing=-7.0384
https://api.gbif.org/vl/geocode/reverse?lat=45.0923&Ing=-2.0384
https://api.gbif.org/vl/geocode/reverse?lat=43.0923&Ing=-4.0384
https://api.gbif.org/vl/geocode/reverse?lat=40.0923&Ing=-7.0384
https://api.gbif.org/vl/geocode/reverse?lat=40.0923&Ing=-7.0384
https://api.gbif.org/vl/geocode/reverse?lat=44.0923&Ing=-3.0384
https://api.gbif.org/vl/geocode/reverse?lat=40.0923&Ing=-7.0384
https://api.gbif.org/vl/geocode/reverse?lat=40.0923&Ing=-7.0384
https://api.gbif.org/vl/geocode/reverse?lat=-73&Ing=20
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Thank you very much!

https:/www.lifewatch.eu
w Twitter (@LifeWatchERIC



