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The Swiss Natural History collections: a source and reference for genetic data

Swiss Natural History Collections Genetic studies / museomics
=60 M specimens in CH
Tree of life & systematics

Barcoding of life (SwissBOL, iBOL,

m BIOSCAN)

Monitoring of genetic diversity (DECLINE,
GenDiv, Phylogenomics of GE flora)

Genomics - European Reference Genome
Atlas (ERGA), Biodiversity Genomics
Europe project

GBIF / SwissColINet A BOLD / GBIF.ch (DNA barcodes)
= = - EMBL/NCBI /ENA (raw data)
GBIF —iBOL DRYAD and others (processed data)
GBIF - INSDC Sequences
GeOMe



The questions we want to solve

DNA data linked to specific specimens or collections:

* How many type specimens hosted in a Swiss collection have been sequenced?

DNA data linked to specific locality or regions:

 What are the genetic data available for the alpine fauna? Where are the gaps?

DNA or tissues available:

* Are there DNA extractions available for Leontopodium alpinum in CH?

— There is no current easy/automatic way to answer these questions



Example of the broken link between specimens and DNA data

Specimen in G

s, oS
b Vodeh, . i Pl

P shufpic” p——
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RESEARCH ARTICLE

Global Ecology

 Biogeography el WILEY

Recent and local diversification of Central American
understorey palms

Angela Cano'?®%® | Fred W. Stauffer’® | Tobias Andermann®®® | Isabel M. Liberal® |
Alexander Zizka”®® | Christine D. Bacon*>® | Harri Lorenzi’ | Camille Christe®’® |
Mats Tépel*® | Mathieu Perret?3® | Alexandre Antonelli*>1%11 @

—

Supplementary Tables

Table S1.1 Sampling. Palm samples included in our phylogenetic analyses and their reference specimens in botanical institutions

(herbaria in bold, living collections plain text) whose acronyms are defined as: CJB - Conservatoire et Jardin botaniques de la Ville de

Genéve; COL - Colombia National Herbarium; DH - Donald Hodel’s private collection; FTBG - Fairchild Tropical Botanical Garden;

FTG - Fairchild Herbarium; G - Herbarium of Geneva; JBP - Jardim Botdnico Plantarum; JBQ - Jardin Boténico del Quindio; K -
 Herbarium of Royal Botanic Gardens, Kew; MBC - Montgomery Botanical Center.

Subfamily - Tribe - Subtribe Species Author Collector Collector and/or Botanical
Species accession number institution
Arecoideae - Chamaedoreeae

Chamaedorea adscendens (Dammer) Burret. Cano, A. 99680*A/ACS312 MBC/FTG
Chamaedorea allenii L.H. Bailey Bernal, R. et al. RB4948 CcoL
Chamaedorea anemophila Hodel Cano, A. etal. ACS426 G
Chamaedorea benziei Hodel 2000822E FTBG/FTG
Chamaedorea brachypoda Standl. & Steyerm. P442B FTBG
Chamaedorea cataractarum Mart. Cano, A. 7248D/ACS321 MBC/FTG
Chamaedorea correge Hodel & N.W. Uhl Cano, A. etal. ACSall G
Chamaedorea costaricana Oerst, Cano, A. etal. ACS354 G

Chamaedorea costaricana Qerst. Cano, A. etal. ACS356 G

SwissColINet 20.01.2023 - DNA data & museum specimens

DNA data (SRA)

m National Library of Medicine

National Center for Biotechnology Information

sequence Read Archive Search RunBrowser  Analyses Study Provisional SRA
Run Browser - SRR8983928

NGS Sequence Capture of Central American Palms (SRR8983928)

W Metadata &8a Analysis = Reads 1™ Data access & FASTA/FASTQ download
Run Spots Bases  Size GC Content  Published Access Type

56.3k 455.3M 186.6M 43.3% 2020-04-19  public

Quality graph (bigger)
This run has 2 reads per spot:

L=301, 100% L=301, 100%

© Legend




Existing/proposed solutions

Guidelines prepared by the GBIF and GGBN

Dwc standards for DNA-derived data

Vs P

Publishing DNA-derived data through
biodiversity data platforms

Anders F. Andersson, Andrew Bissett, Anders G. Finstad, Frode Fossey, Marie
Grosjean, Michael Hope, Thomas S. Jeppesen, Urmas Kdljalg, Daniel Lundin, R

d — L] v
GGBN Global Genome Biodiversity Network
Members
6,641,732 Rocords 106
et x Samples
DNA  1,682,433)
> Tissues 1,857,814

Envios 2,479
Repositories 32

Vouchers
Cultures 29,285
eVouchers 4

Specimens,850,917|

Unknown 18,782

Collections 37
Taxa

Famiies 3,425

Genera 23,383

Species 80,917

& Total records online

6,641,732

Henrik Nilsson, Maria Prager, Cecilie Svenningsen, Dmitry Schigel

Version 3027b16, 2022-08-05 14:26:56 UTC

Title

Name
Issued
Namespace

RowType

Description

Keywords
Link

Darwin Core Extension

L8BIF DA derived data

DNA derived data
dnaDerivedData
2022-02-23
http://rs.gbif.org/terms/1.0/

http:/rs.gbif.org/terms/1.0/DNADerivedData
An extension to Occurrence and Event cores to capture information relating to DNA. This extension is based on the MIxS extension for Darwin Core (underway), with additions from
GGBN and MIQE standards and recommendations. This definition supports the in ishi INA-derived data through i data platforms

(https://doi.org/10.35035/doc-vf1a-nr22). This extension is subject to change, and recommended for early adopters who understand that data remapping may be required as things

evolve.

https://w3id.org/gensc/

SwissColINet 20.01.2023 - DNA data & museum specimens 5



Existing/proposed solutions

Données  Howto  Outils  Community A propos

| DATE 18 AOOT 2016

° Guidelines pre pa red by the GBIF and GG BN International Barcode of Life project (iBOL)

Publié par The International Barcode of Life Consortium

ENSEMBLEDEDONNEES ~ STATISTIQUES  ACTIVITE & TELECHARGER 9351899 1615 CITATIONS

. lished in 2008, the Barcode of Lif iBOL, http: .ibol.org/) is a research alliance of Date de publication: 17 janvier 2022
° WC St anhdards tor -gderive a t a s vt the e o wanefor bickvrsty eciencs by ik the DA barcode eferce rarienthe s e
sequencing facilities, f latforms, th and the ired to
inventory and biodiversity. iBOL h he completion of one major program, BARCODE 500K, and a Fifbernl par: S Sucteril

ssecond program, BIOSCAN runs fors..  Plus Licence: CC BY 4.0
@ commentcter @] 10.15468/inygce

_ o & N I
e Access to DNA-derived data through GBIF.org =

Données  Howto  Outils  Community  Apropos 4 % o = =N

INSDC Sequences

Publié par European Nucleotide Archive (EMBL-E8I)

European Bioinformatics Institute (EMBL-EBI) « GBIF Helpdesk

ENSEMBLE DEDONNES  STATISTIGUE

host 7 janvier 2023
organisms. 7 janvier 2023
ol host=" EMBL records GBIF Secretar
The data wes e, Hbergé par: GBIF Secretariat
Licence: GCBY 4.0

Q@ Commentcner @] 1015468 sbrate

5169392 99.8% 52% 7%
Occurrences Avec Fannée

2669342 ENREGISTREMENTS GEOREFERENCES

processed as follows: 1. Human sequences were excluded...  Plus

SwissColINet 20.01.2023 - DNA data & museum specimens 6



Existing/proposed solutions

* Guidelines prepared by the GBIF and GGBN

* Dwc standards for DNA-derived data

 Access to DNA-derived data through GBIF.org
 Genomic Observatories Metadatabase (GeOMe)
 GenDIB (WSL) — mapping genetic diversity in CH

- Need to adopt same standards
and vocabulary!!!

@PLOS | BIOLOGY

L)

Check for
updates

G OPEN ACCESS

wsl

Eidg. Forschungsanstalt
fiir Wald, Schnee und
Landschaft WSL

Wald
Landschaft

Biodiversitat

Naturgefahren

Schnee und Eis

Im Fokus

Uber die WSL

Jobs und Karriere

Jobs und Karriere

Projekte
Publikationen

Services und Produkte

Q  Suche

SwissColINet 20.01.2023 - DNA data & museum specimens

COMMUNITY PAGE

The Genomic Observatories Metadatabase
(GeOMe): A new repository for field and
sampling event metadata associated with
genetic samples

John Deck'*, Michelle R. Gaither?, Rodney Ewing?®, Christopher E. Bird®?, Neil Davies®®,
Christopher Meyer”, Cynthia Riginos®, Robert J. Toonen?, Eric D. Crandall®*

1 Berkeley Natural History Museums, University of California, Berkeley, California, United States of America,
2 Hawaii Institute of Marine Biology, University of Hawaii, Kaneohe, Hawaii, United States of America,

3 Biocode, LLC, Junction City, Oregon, United States of America, 4 Texas A&M University, Corpus Christi,
Texas, United States of America, 5 Gump South Pacific Research Station, University of California, Moorea,
French Polynesia, 6 Berkeley Institute for Data Science, University of California, Berkeley, California, United
States of America, 7 National Museum of Natural History, Smithsonian Institution, Washington, DC, United
States of America, 8 University of Queensland, St Lucia, Queensland, Australia, 9 School of Natural
Sciences, California State University, Monterey Bay, Marina, California, United States of America

* jdeck88 @gmail.com (JD); ecrandall@csumb.edu (EC)

< Zuriick

Machbarkeitsstudie fiir eine neue nationale
Datenbank zur genetischen Vielfalt in
Populationen wildlebender Arten

GenDiB

Hintergrund: Die genetische Vielfalt ist ein wesentlicher
Bestandteil der biologischen Vielfalt und gilt als Schlissel fir
den Fortbestand von Populationen in einer sich verandernden
Umwelt sowie fir die Anpassung an extreme Ereignisse. Das
weltweite Ubereinkommen (iber die biologische Vielfalt (CBD)
verpflichtet die Lander, den Verlust der genetischen Vielfalt zu
bewerten, zu iiberwachen und letztendlich zu stoppen. Es gibt
jedoch keine systematische Erfassung innerartlicher
genetischer Daten, die auf die Bediirfnisse der Naturschutzpraxis zugeschnitten ist und diesen
Prozess unterstitzen kénnte.

Ziel: Das WSL-interne Projekt GenDiB fiihrt eine Bedarfs- und Machbarkeitsanalyse tiber eine
neue nationale Datenbank mit georeferenzierten Daten zur intraspezifischen genetischen Vielfalt
in Populationen wildlebender Arten in der Schweiz durch.



Herbier - G

Tissue

DNA extracts

*CatalogueNumber

(e.g., G00213456)

Info Flora / Info Fauna
ID (CH)

SIBG
- GBIF.ch / org

Tissue identifier
*Tissue_materialSamplelD

Tissue_basisOfRecord
Tissue_materialSampleType
Tissue_preparationType
Tissue_institutionCode

Tissue Preservation
DNA_preservationType
DNA_preservationTemperature
DNA_preservationDateBegin

DNA — bank
- GGBN
- GBIF.ch/ org

DNA sample identifier
*DNA_catalogNumber

DNA _basisOfRecord
DNA_materialSampleType
DNA_preparationType

DNA institutionCode

DNA Extraction
DNA_preparationDate
DNA_preparedBy
DNA_preparationMaterials
DNA Preservation
DNA_preservationType
DNA_preservationTemperature
DNA_preservationDateBegin
DNA_preservationRoom
DNA_preservationFreezer
DNA_preservationBox
DNA_availablelnStock

DNA Quality
DNA_ratioOfAbsorbance260_280
DNA_ratioOfAbsorbance260_230
DNA_concentration
DNA_qualityCheckDate
DNA_qualityRemarks
DNA_volume

DNA_gelldentifier

PCR & Library

Sequencing

Library Identifier
*library_ID

Sequence Identifier
*seq_ID

Library metadata
library_title

library_layout
library_strategy
library_source
library_selection
library_preparedBy
library_preparationDate
library_concentration
Library_sonicationTreatment
library_weightOfDnaUsed
library_protocol
library_fragmentSize
library_fragmentSizelmage
library_success
library_baitsSetName
library_baitsSetReference
Library preservation
library_preservationType
library_preservationTemperature
library_preservationFreezer
library_preservationBox
library_preservationBoxPosition
library_availablelnStock

Sequencing Method
platform
instrument_model
Sequencing Details
seq_preparationDate
seq_preparedBy
project_name
numberOfReads

Link to NCBI/EMBL/ENA/BOLD entry
(raw data)

BOLDProcessID
geneticAccessionNumber (SRR)
associatedSequences

DNA — data
- GBIF.ch/ org
- ENA-EMBL




Next steps

Complete the databasing of specimens used for genetic studies at G

Structure our DNA data and fill in the tables !

Define the mapping and transfer the data to GBIF.ch and GGBN

Develop a Botalista module to facilitate the data capture and management

Share the database structure with other users

? Integrate DNA-derived data within the « Swiss data aggregator » and the SVNHC ?
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