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Why do genebank 
collections remain largely 
untapped?

Millions of  accessions stored in over 800 
genebanks in 115 countries (FAO, 2025)

How can we better translate 
genebank conservation into 

actionable agricultural 
solutions?
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Basic 
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Trait Measures

Manual phenotyping/ 
Traditional trait measures

High-throughput 
Phenotyping Data

Image Data

Molecular Phenotype

Transcriptomic Data
(Gene expression, non-coding RNAs, 

alternative splicing, small RNAs

Proteomic  Data
(Protein expression, 

post-translational modifications)

Metabolomic Data
(metabolite profiles, pathways)

Epigenome
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Whole-genome sequences

Genetic markers

Epigenomic Data
(DNA methylation, chromatin conformation 

/accessibility, histone modifications) 

Genetic variation Data
(Structural variants, Indels, copy number 

variations, haplotypes)

Environmental Data

Ancillary Data
Legal and access 

Material management and 
monitoring

Traditional knowledge

Bridging the gap between conservation and 
utilization



“Minimum Information” concept
Specify the smallest complete set of fields that must accompany a 
dataset, experiment, or object so that:

•The data can be discovered and interpreted
•Results can be reproduced or verified.
•Datasets can be integrated with others using shared semantics.
•Downstream users can make valid decisions and inferences.

Minimum‑information standards emerged because high‑throughput experimental 
data were accumulating faster than the ability to document and reuse them



Existing Data Standards
Building on established frameworks



Features of MI-PGR
Key design principles

FAIRness at all costs? Practical limitations in applying 
the FAIR principles to plant genetic resources data. 
Under review.



Basic passport data; 4 mandatory data points 
based on MCPD v2.1 (ex situ) and CWRI v.1 (in 
situ CWR); +1 new data element, TAXONID 
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Taxonomic Ambiguity and 
Evolution: The Case for TaxonID 



Comprehensive passport data with initial image 
data (new descriptors);  use of Research 
Organization Registry (https://ror.org/) is being 
proposed COLLCODE, BREDCODE and 
DONORCODE
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 Initial image data (new descriptors)



Basic morphological traits observable under standard 
conditions (following specific genebank protocols or 
international standards e.g. FAO, or specific crop consortia); 
derived from MIAPPE v1.1 
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Level 3
focuses on capturing specific data elements about the physical and 
observable characteristics of a PGR accession under standardized 
conditions (i.e. traditional morphological characterization following 
specific genebank protocols, international standards by FAO or specific crop 
consortia). 

Simplified MIAPPE
• Study
• Data File
• Biological material (level 1 and 2)
• Environment
• Observation unit
• Observed variable

Minimum Information about a Plant Genetic Resource 
(MI-PGR)



Minimum Information about a Plant Genetic Resource 
(MI-PGR)

Detailed evaluation of phenotypic traits 
including agronomic performance under 
specific environmental conditions or stressors; 
derived from MIAPPE v1.1; proposed image 
data descriptors
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metabolomic, proteomic, and transcriptomic 
data, respectively, which were built upon 
MIAMET, MIAME, MIAPE and MINSEQE. 



Level 5: Molecular Phenotype (Transcriptomic, Metabolomic, 
Proteomic Data
Common metadata requirements following ISA-tab structure (Investigation, Study, 
Assay)
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Core descriptors for metabolomic data
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derived from the GnpIS-specific standard for genetic 
marker data, and MIxS (i.e. MIGS, MIMS, MIMARKS, 
MISAG, MIMAG); followed the structure of MIAPPE



Level 6: Genetic Information
• The structure of this level follows the framework of MIAPPE (sections 

covering Investigation, Study, Person, Biological Material, 
Environment, and specific parts dedicated to Genotyping/Genetic 
Markers and Genomic Sequences)

• Data elements and terminologies for metadata are aligned with 
MIAPPE and MCPD wherever applicable. 

• The required data elements specific to a dataset type are derived 
from the GnpIS-specific standard for genetic marker data, and MIxS 
(i.e. MIGS, MIMS, MIMARKS, MISAG, MIMAG) for genome sequencing 
data. 
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PGR- associated Data: Progressing Towards 
FAIRness

MCPD

MIxS



Implementation Considerations
Key factors for successful adoption



Way Forward



Expected Impact
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