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DUS Pheno/Geno database

UPOV TWM/4

Achik Aznag and Emerson Limberger

Provide a database framework for UPOV and PBR offices to store and share 
data related with DUS information that covers simultaneously morphological 
characteristics (Phenotypes) and molecular information (Genotypes) for
plant varieties.

Goal
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Momentum from TWM/3
Many great proposals were presented in Beijing, including TWM/3/23 

The atmosphere allowed for a spirit of collaboration

Profit from the momentum and turn into deliverables

Possibility to implement the “confidentiality of molecular information”
(TWM/9/4) through server authentication

Concept
Simple:
• Minimalist design covering what’s necessary
Data Agnostic:
• Species, Authority, Marker Type etc
Robust:
• Well defined keys that contemplate the foundation
Flexible:
• Allows for changes in data without interruptions

– version changes in TGs
Secure:
• Enhance data security by moving away of Excel and PDF files

Big Picture
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Scope
Purely a database to store and manage molecular data (genotypes) and 
morphological characteristics (phenotypes) related with DUSno software 
analysis

Data integritygenotypic concordance
Reciprocal imputations between genotypes and phenotypes to serve the 
current requirement of association between markers and morphological 
characteristics

Robust following technical guidelines and already harmonized 
terminology under UPOV documentation and systems

Scope
Data integritygenotypic concordance

AuthorityRST-24Variety

AA/CAlpha

AA/CBeta

AC/CGamma

AuthorityRST-24Variety

BA/AAlpha

BA/CBeta

BC/CGamma

AuthorityRST-24Variety

UPOV--Alpha

UPOVA/CBeta

UPOVC/CGamma

Curation
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Scope
Reciprocal imputations between genotypes and phenotypes to serve the current 
requirement of association between markers and morphological characteristics

Petal ColorMarker 12Variety

WhiteA/AAlpha

Pink--Beta

--C/CGamma

Petal ColorMarker 12Variety

WhiteA/AAlpha

PinkA/CBeta

RedC/CGamma

Imputation

Example Authority B

Databased built to fit specific 
requirements limited to flowers and 
other asexually propagated crops

Example Authority A

Databased built to fit specific 
requirements limited to 
vegetable crops

Example Authority C

Databased built to fit specific 
requirements limited to agricultural 
crops

Scenarios and implications
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Example Authority B

Stores SNPs only as:
AA
CC
GG
TT
Uses alpha characters and does not 
support delimiters

Example Authority A

Stores SNPs only as:
A/A
C/C
G/G
T/T
Uses alpha characters and 
backslash is the compulsory 
delimiter

Example Authority C

Stores SNPs only as:
1,1
2,2
3,3
4,4
Uses numeric characters and comma is 
the compulsory delimiter

Scenarios and implications

Scenarios and implications
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What do we want to share?How do we store information?

RSTV VirusRST-24Variety

ResistantA/AAlpha

ResistantA/CBeta

SusceptibleC/CGamma

Why are those not compatible?

Dataflow and communication

Reposition ourselves to a generic and common perspective

What do we want to share?How do we store information?

RSTV VirusRST-24Variety

ResistantA/AAlpha

ResistantA/CBeta

SusceptibleC/CGamma

Dataflow and communication
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The proposal is to start 
the database project 
already at phase III

UPOV PRISMA – similar concept

The design allows authorities 
customized tables and attributes 
without detriment to the core data 
and data connection.

Mutual tables, attributes, values 
and types.

Independent tables, attributes, 
values and types to 
accommodate specific needs 
that are not shared.

Central database and satellite databases
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Architecture

Demonstration

The data used is from the 
publication from Zhang et al., 
2023
Genotype and phenotypes were randomly 
assigned and do not represent the real 
state of the varieties, because that data 
was not shared.
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Demonstration

Consolidated genetic profile

Demonstration
Phenotypic and 
genotypic 
annotation
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Demonstration

Phenotypic or 
genotypic 
imputations

Demonstration

Code based solutions:
• Accounting for GxE interactions
• Fitting reference scores
• Finding most similar

Cross-Case Analysis
GxE interaction

Within-Case Analysis
Most similar
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Next steps
Continue sharing the concept and help defining a generic framework 

Test and validation by interested PBR offices and UPOV

Connection with existing repositories and services:
- PLUTO
- ePVP DUS exchange module

PROPOSAL: Creation of an official working group with authorities and breeders

Contact: Emerson.Limberger@corteva.com

Thankyou!
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