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Improving the link between DNA data 
and museum specimens

1



Swiss Natural History Collections
= 60 M specimens in CH

Tree of life  & systematics

Barcoding of life (SwissBOL, iBOL, 
BIOSCAN)

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

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

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

Genetic studies / museomics

DNA

GBIF / SwissCollNet BOLD / GBIF.ch (DNA barcodes)
EMBL/NCBI /ENA (raw data)
DRYAD and others (processed data)GBIF – iBOL

GBIF - INSDC Sequences
GeOMe 2



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?

à There is no current easy/automatic  way to answer these questions
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Example of the broken link between specimens and DNA data

Specimen in G Litterature DNA data (SRA)
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Existing/proposed solutions

• Guidelines prepared by the GBIF and GGBN

• Dwc standards for DNA-derived data
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Existing/proposed solutions
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• Guidelines prepared by the GBIF and GGBN

• Dwc standards for DNA-derived data

• Access to DNA-derived data through  GBIF.org



Existing/proposed solutions

à Need to adopt same standards 
and vocabulary!!!
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• 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 



Herbier - G

*CatalogueNumber
(e.g., G00213456)

Info Flora / Info Fauna
ID (CH)

SIBG
à GBIF.ch / org

Tissue DNA extracts
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_availableInStock
DNA Quality
DNA_ratioOfAbsorbance260_280
DNA_ratioOfAbsorbance260_230
DNA_concentration
DNA_qualityCheckDate
DNA_qualityRemarks
DNA_volume
DNA_gelIdentifier

DNA – bank
à GGBN
à GBIF.ch/ org

Tissue identifier
*Tissue_materialSampleID
Tissue_basisOfRecord
Tissue_materialSampleType
Tissue_preparationType
Tissue_institutionCode
Tissue Preservation
DNA_preservationType
DNA_preservationTemperature
DNA_preservationDateBegin

PCR & Library Sequencing
Library Identifier
*library_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_fragmentSizeImage
library_success
library_baitsSetName
library_baitsSetReference
Library preservation
library_preservationType
library_preservationTemperature
library_preservationFreezer
library_preservationBox
library_preservationBoxPosition
library_availableInStock

Sequence Identifier
*seq_ID
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
à GBIF.ch/ org
à 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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