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ORD – Open Research Data

ORD (Open Research Data) principes and practices:

▪ facilitate access to and reuse of research data

▪ promote better, more effective research

▪ support transparent, reproducible research findings

▪ foster collaboration by making it easier for researchers to share 
their knowledge across disciplines, legal systems, and borders, 
enabling creativity and innovation in the process

Swiss National Open Research Data Strategy and Action Plan (www.swissuniversities.ch)
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FAIR – Findable, Accessible, Interoperable, Reusable

FAIR principles are targeted towards data-intensive science, in order to 
facilitate knowledge discovery by assisting humans and machines in their 
discovery of, access to, integration and analysis of scientific data.

Findable: F1. (meta)data are assigned a globally unique and persistent identifier

Accessible: A1. (meta)data are retrievable by their identifier using a standardized 
communications protocol

Interoperable: I1. (meta)data use a formal, accessible, shared, and broadly applicable 
language for knowledge representation

Reusable: R1. meta(data) are richly described with a plurality of accurate and relevant 
attributes

Wilkinson et al. 2016 (www.go-fair.org/fair-principles and force11.org/info/the-fair-data-principles)
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Collection of Natural History Objects

1

Digital Data Repository (i.e., GBIF.org)

Motivation (1)

▪ publicize digital inventory for public access

▪ preserve information in LTS archives

▪ generate research data linked to associated
preserved material (RDM; research data management)

Motivation to digitize Natural History Collections (NHCs)
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(not yet listed by SNF as
registered repository)



E-Specimina: NHCs and research data management (RDM)

▪ Identification: reviewing ORD and FAIR protocols relevant to NHCs

▪ Integration: adapting ORD and FAIR standards to fit the specific needs of 
NHC data management

▪ Application: implementing standardized data practices in publishing and 
sharing NHC data

▪ Collaboration: exchanging with stakeholder groups to ensure seamless 
adoption of available and newly developed standards
▪ NHC managers and curators
▪ Researchers to use NHC data (and material)
▪ Technicians implementing NHC data holding and managing infrastructure
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Practical case: study of the Tomato Domestication History

Study approach:
Analysis of contemporary and historical tomato 
genomes, some more than four centuries old

Study material (research material and data from
NHCs and literature):

▪ 21 herbarium specimens from the herbaria BAS and Z+ZT
▪ 1 publicly available genome sequence from a very old historical 

specimen (En Tibi, 1558; Van Andel et al. 2022)
▪ 166 publicly available modern wild and cultivated tomato 

sequences from Latin America (Razifard et al. 2020)

Sources are NHCs digital repositories, publications 
and research data portals [Sequence Read Archive (SRA), or the 
European Nucleotide Archive (ENA)]
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TDH study: challenges encountered

Accessions for study material and records from research data portals are 
not clearly interlinked, research to locate data is laborious.
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Specimen ‘En Tibi tomato’
F. Petrollini (c. 1558), L.2111092, 
Photo credit: Naturalis, Leiden

Research publication

Record of specimen and  
genome sequence

www.ncbi.nlm.nih.gov/sra/?term=prjna566320



International Generic Sample Number (IGSN) 

An IGSN ID is a globally unique and persistent 
identifier for physical samples. These samples 
are described with metadata following a 
standard schema. An IGSN ID cannot be used 
for an image of a sample or for digital data.

IGSNs are developed and maintained by 
International Generic Sample Number (IGSN) 
e.V. in collaboration with DataCite.org.

https://ev.igsn.org
https://datacite.org/
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https://ev.igsn.org/
https://datacite.org/


TDH study: challenges encountered

A specimen may consist of several individuals or 
part thereof, but are not (clearly) identified 
during curatorial management processes and 
digitization. 

The genetic integrity of distinct parts of a 
specimen remains unresolved.

University of Zurich |  E-Specimina: Leveraging ORD and FAIR principles in managment and use of NHCs 19.01.2024  |    9



Aims of our E-Specimina project and next steps

▪ Bring stakeholder groups together for discussing solutions and define
interfaces among them

▪ Implement protocols and tools to apply ORD and FAIR principles with
NHCs

▪ One-day workshop among represantatives of stakeholder groups on 
Thursday, May 16th, 2024 (possibly Bern)

▪ Practical class in research data management (broadly defined and 
applied), with invited contributors, during the Swiss Systematics Day in 
November 2024 (Thursday, not yet confirmed; Zürich)
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Questionnaire: request for your input and feed-back

We request your opinion and fee-back on the subject of ORD and FAIR 
principles applied to NHC data via our questionnaire:

www.uzh.ch/zi/cl/umfragen/index.php/368129
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Information resource and project collaborators

www.e-specimina.uzh.ch Please contact us outside of the
lecture hall, at our information table!

Reto Nyffeler, UZH

Barbara Templ, UZH

Thomas Grubinger, UZH

Jurriaan de Vos, U Basel

Manuela Dahinden, PSC, ETHZ

Simon Aeschbacher, UZH
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