BREEDBASE

The Digital Ecosystem for Breeding
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FAIR Data

» Findability
« Accessibllity
o Interoperability

« Reuse

https://www.go-fair.org/fair-principles/



BREEDBASE FAIR implementation

« Cloud-based, open source system s

o ldentifiers fice

- Well defined and curated id spaces

o BrAPI (Accessible, Interoperable)

- Peter Selby

e BrAPI

® OntOIOQieS (interoperable, Reusable) .

- CropOntology & Crop Ontology

- Elizabeth Arnaud, Marie-Angelique Laporte
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BREEDBASE “Digital Ecosystem”

collect data, evaluate progeny
(phenotyping/genotyping)

manage germplasm, fields,
inventory, & pedigreec

analyses,
make selections
(genomic selection, etc.)
perform crosses




CO:storage root size
Trait Details:

range:

plot:
Current Value

FieldBook InterCross Coordinate

Trevor Rife Group, Clemson University



Field Management
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Barcoding
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Inventory

Track seed (planting
materials) in the
database

Barcoded
Storage location
Track quantities

Nick
Morales



Crossing Manager
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Add New Cross

Intro Crossing Experiment Enter cross information Enter parentage information Track exact cross parents Additional cross info

(1] 2/ ®

Enter basic information about the cross

Intercross App

Cross type information
Descriptions of cross types

Crossing Experiment: IITA_2017

Cross Unique ID:

Cross Combination (optional): e.g. female_name/male_name

Cross Type: Select a cross type

Go to Next Step

Titima Tantikanjana

Interfaces with InterCross App as well as
Btract (Trushar Shah and Margaret Karanja)



Pedigree Tracking
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Data Collection

SEARCH RESCURCES
accession: SanDiegoCross1-9
is_a_control:

InfoBar 3: No data

( CO:storage root size )
Trait Details:

range: 1
plot: 1

Current Value

Clear

Tablet-based

Ground penetrating radar




NIRS Phenotyping

Reflectance

Wavelength

» Portable devices revolutionize phenotyping

» Spectra can be correlated with specific compounds /
properties

» Calibration and prediction can be performed In
Breedbase directly

» Jenna Hershberger, Clemson U, WAVE R-module



Drone Data Collection

Assemble drones images
Overlay plots

Excise and store plot-level
pictures

Image analysis

Nick Morales




Genotyping Data

Collect genotyping samples using
Coordinate App

Genotypic data are voluminous
Raw data

e Many terabytes

Processed data (snp calls)

o billions of datapoints

Breedbase manages all processed
genotyping data




Analyze

Analyses & Models

Breeder Tools

Selection Index
Genomic Selection
Population Structure
Clustering

Kinship & Inbreeding
Stability AMMI/GGE
Heritability

Accession Usage
Mixed Models
Compare Trials
Graphical Filtering
BoxPlotter Tool
GWAS

Image Analysis

Sequence Analysis

BLAST
VIGS Tool
HapMap Jbrowse

Other

Ontology Browser
Compose a New Trait




SolGS

Tool for Genomic Selection in Breedbase

Build prediction models from phenotypic and
genotypic data in the database

Predict breeding values from genotyping data
Verify data (PCA, distribution)
Build Selection Indices
Advance breeding cycle

Isaak Tecle



Data Visualization
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G3.=

Genes | Genomes | Genetics

OXFORD

Breedbase: a digital ecosystem for modern plant breeding

G3, 2022, jkac078

https://doi.org/10.1093/g3journal/jkac078
Advance Access Publication Date: 6 April 2022

Software and Data Resources
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Conclusions

o Breedbase is fully Open Source and FAIR
— Can also be used to manage fully private data

o Manages fields, phenotypic and genotypic
information

o With PhenoApps, implements a complete digital
ecosystem for breeding
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