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Introduction to the AGENT API

• Definition: A programming interface for data access

• Purpose: Services for machine-actionable data retrieval

• Benefits:
• Automates data processing and analysis

• Leads to faster insights

• Informed decision-making in breeding programs



Adoption of Breeding API (BrAPI)

• Goal: Ensure a sustainable and internationally accepted API

• Alignment: With phenotyping and genotyping standards

• Context: Managing plant genetic resources in a big data environment

See https://brapi.org/

https://brapi.org/


What is BrAPI?

• The Breeding API (BrAPI) project is an effort to enable interoperability among 
plant breeding databases. 

• BrAPI is a standardized RESTful web service API specification for communicating 
plant breeding data. 

• This community driven standard is free to be used by anyone interested in plant 
breeding data management. 



What is BrAPI?

Model related entities 

Always mapping of data onto this model

BrAPI is compatible with several community standards 
including MCPD, MIAPPE, GA4GH Variants Schema, 
GeoJSON, and the Crop Ontology

germplasm
genotyping

phenotypingcore



What is BrAPI?

• RESTful web service

• BrAPI endpoints

• Get the entities from the model

https://www.plantbreeding.wur.nl/agent/brapi/observations

pagination

JSON format

https://www.plantbreeding.wur.nl/agent/brapi/observations


What is BrAPI?

“programming interface for data access”

Metadata - pagination

Data

HTTP error code 403
Authorization token required

Collect data from all pages with 
additional request



What is BrAPI?

“programming interface for data access”



AGENT data portal

What is BrAPI?



AGENT data portal

What is BrAPI?



Databases:
• Genotypic data for barley and wheat (DivBrowse backends)

• Phenotypic data (imported from validated Excel files)

• Separate AGENT database for phenotypic data

Data Storage within the AGENT Project
VCF 

barley
VCF 

wheat

DivBrowse
wheat

DivBrowse
barley

AGENT 
database

genebanks

EXCEL
VALIDATOR



User Access: Through the AGENT portal

Data Storage within the AGENT Project

DivBrowse
wheat

DivBrowse
barley

AGENT 
database



BrAPI endpoints

https://project.url.com/brapi/observations

Data Storage within the AGENT Project

DivBrowse
wheat

DivBrowse
barley

AGENT 
database

BrAPI 
endpoints

BrAPI 
endpoints

BrAPI 
endpoints

base URL endpoint

variants
allelematrix
germplasm

samples
…

base URL A
variants

allelematrix

base URL B
variants

allelematrix

base URL C
observations
germplasm

samples

merge endpoints



BrAPI Endpoints

Integration Challenge: merge BrAPI endpoints

Developed `brapi-proxy` solution DivBrowse
wheat

DivBrowse
barley

AGENT 
database

BrAPI 
endpoints

BrAPI 
endpoints

BrAPI 
endpoints

brapi-proxy
BrAPI 

endpoints

observations

base URL endpoint

https://project.url.com/brapi/observations



BrAPI Endpoints

Integration Challenge: merge BrAPI endpoints

Developed `brapi-proxy` solution DivBrowse
wheat

DivBrowse
barley

AGENT 
database

BrAPI 
endpoints

BrAPI 
endpoints

BrAPI 
endpoints

brapi-proxy
BrAPI 

endpoints

variants

base URL endpoint

https://project.url.com/brapi/variants

variants

Complicated merge endpoints different locations



BrAPI Endpoints

Example: https://project.url.com/brapi/variants?page=5&pageSize=100

base URL endpoint parameters

DivBrowse
barley

brapi-proxy
DivBrowse

wheat

variants?page=5&pageSize=100 variants?page=0&pageSize=1

prefix



BrAPI Endpoints

Example: https://project.url.com/brapi/allelematrix?dimensionVariantPage=3

base URL endpoint parameters

DivBrowse
barley

brapi-proxy
DivBrowse

wheat

allelematrix?dimensionVariantPage=3 allelematrix?dimensionVariantPage=0



General BrAPI Proxy Solution

• Purpose: Integrate scattered endpoints into a single location

• Functionality: Combines and merges existing endpoints

• Features:
• prefix identifiers

• usage authorization token

https://pypi.org/project/brapi-proxy/

https://pypi.org/project/brapi-proxy/


General BrAPI Proxy Solution

Features

• Merges lists

• Merges (allele)matrices

• Supports prefixing identifiers

• Supports token authentication

• Configurable

• Swagger interface

However

• No support for sorting when merging 
multiple endpoints

• Assumes correctly implemented BrAPI 
endpoints



Example: validate marker-trait association from literature

Plant Height

chromosome position

Validate marker-trait relation

• Use BrAPI endpoints

• Find variants close to the marker location

• Find trait values

• Compare distribution for different alleles

• Expect correlation



BrAPI model

Validate marker-trait relation

allelematrix

variants

callsets

samples

germplasm

observations



BrAPI model

Connect genotyping and phenotyping

allelematrix

variants

callsets

samples

germplasm

observations

• use BrAPI endpoints to 
collect variants on chr6H

• select variants around 
position 17007008

• use BrAPI endpoints to 
collect genotypic data for 
selected variants



BrAPI model

Connect genotyping and phenotyping
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BrAPI model

Connect genotyping and phenotyping

allelematrix

variants

callsets

samples

germplasm

observations

• use BrAPI endpoints to find observations 
linked to these callsets

• restrict to observations for “Plant Height”

• 7710 values for 3310 unique germplasm



BrAPI model

Connect genotyping and phenotyping
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Example: validate marker-trait association from literature

Phenotypic distribution for different genotypic values



BrAPI model

Connect genotyping and phenotyping

allelematrix

variants

callsets

samples

germplasm

observationsstudies



Conclusion

• AGENT API: A programming interface for data

• Adoption of Breeding API - BrAPI

• Data Storage within the AGENT Project: usage brapi-proxy

• Example: validate marker-trait association from literature



Thank you!

Contact Information: matthijs.brouwer@wur.nl

• Matthias Lange

• Cyril Pommier

• Gouripriya Davuluri

• Joseph Ruff

• Patrick König

• Paul Kersey

• Stephan Weise
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