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Sol Genomics Network Search Maps Genomes Projects Tools  About

https://solgenomics.net/

This site uses cookies to provide logins and other features. Please accept the use of cookies by clicking Accept.
. - , http://tea.sgn.cornell.edu/
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BREEDBASE (Cassavasase) ROLES

* Project’s data repository

» Contribute to harmonize data, standardize procedure

* Enhance collaboration across partners, build a crop community




DEVELOPING A COMMON VOCABULARY: ONTOLOGIES

CASSAVABASE Search  Manage  Analyze  Maps  About

Ontology browser

(=) search and browse ontologies

Find exact ID | Find | clear highlight || reset view |

Search for textl | CO_334 (Cassava Trait Ontology) j Search |

- CO_334:0000000 CGIAR cassava trait ontology
éj.-is_a C0O_334:0000001 Agronomic trait
=-is_a CO_334:0002010 Farmer trait

-.is_a CO_334:0000019 storage root size visual rating 1-7
.-.is_a CO_334:0000085 taste of boiled root rating 1-3
[+-is_a CO_334:0000002 Morphological trait

[#-is_a CO_334:0000003 Physiological trait
E
4

H-is_a CO_334:0000004 Quality trait
+-is_a CO_334:0002029 Remote sensing trait

C0_334:0000019 'storage root size visual rating 1-7'

..is_a CO_334:0000160 dry matter content by specific gravity method Cuterm details

--is_a CO_334:0000092 dry matter content percentage Term :':jame ::::::;:tn?::ﬂml ating 17

..is_a CO_334:0002008 ear|y bulking visual rating 0-3 Term definitionVisual rating of storage root size with 3 = short, 5 = medium, and 7 = long.
[+-is_a CO_334:0001026 Farmer preference trait comment

--is_a CO_334:0000067 fibre content estimation in percentage g:z:ff“;gging out root form the soil
i-is_a CO_334:0000013 fresh root yield e See el

--is_a CO_334:0002007 in-ground storability visual rating 0-3 Definition dbxrefs

--is_a CO_334:0000220 initial plant vigor assessment 1-5 Related dbxrefs

..is_a CO_334:0000009 initial vigor assessment 1-7

..is_a CO_334:0000264 plant shape visual assessment 1-4 ©) Trait Properties

--is_a CO_334:0000074 poundability assessment 0-4 Add [trait format <] |



Formats:

R

Trait name Trait class

TD (Trait Dictionary) -

Weight of commercial storage roots Agronomic trait

name: Weight of commercial storage roots

OBO (Open Biomedical Ontology) -

is_a: Agronomic trait

OWL (Web OntOlO gy Language) _ Weight of commercial storage roots SubClassOf

Agronomic trait

Tools:

o OBO-Edit, Protege, Web Protege
<€pr0tege



ONTOLOGY TRAIT REQUEST

Term submission 1 Cassava
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Credits: Bryan Ellebrock, Marie-Angelique Laporte



() Search

Select Ontology Name(s):
Search Trait Name:
Search Definition:
Subset Traits:
() Results

Show |10 ~ | entries

Trait ID Trait Name

OnToLocy Post CoMPOSING

https://cassavabase.org/tools/compose/

Trait Search

COMP (Composed traits)
CO_334 (CGIAR cassava trait ontology)

root
Search any word or piece of definition

Leave blank to see all traits

Definition

COMP:0000179 ash content in percentage|day
0 1|leaf from hardwood area (lower
woody stem portion)|grated raw

root



Breedbase: system overview



Phenotype-Genotype
-Summary statistics
-Selection Index I
-ANOVA al
-Trial comparison

-SolGS- SolGWAS (dev.)

-Mixed Modelling (dev.)

-HapMap JBrowse ~
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BREEDBASE

Pedigree & Crossing

-> cross upload

-> seedlots

N—

Search Data

(1) Single search:
-Traits (ontology)
-Trial
-Germplasm
-Genomic data
-Location

(2) Wizard search

Manage Data

(1) Design
- List or a Dataset
- Trial experiment
- Barcoded labels

(2) Collect and Upload
-Phenotypes
-Tissue sample
-Genotypic data (vcf)
-Images
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WORKFLOWS

What are you interested in? For General Help

Upload Genotypes

Intro Genotyping Project Genotyping Protocol Genotype Info Confirm

O

This workflow will guide you through uploading genotypes into the database

Select a genotyping project on the next screen. This project can represent a series of genotyping plates sent to a genotyping facilty.

Ideally the sample names in your VCF file will match sample names in genotyping plates in the database; however, the sample names in your file can also match accession
names in the database.

Curently we support the VCF format for upload.

Go to Next Step

» Print barcode labels for my experiment (for ﬂ - Analyze phenotypic performance across ﬂ

your plots or plants or tissue samples in trials
the field, or for your 96 well plate and
tissue samples)



Breedbase — PhenoApps: field applications



REeAcHING THE FIELD: PHENOAPPS

Intercross app
o E

o
G
(e

—

Fieldbook app/ Exce

\

A

PHENO
APPS

BREE‘ASE

http://phenoapps.org/

\ D Coordinate app/ Excel
\— i Inventory a
-

Credits: Trevor Rife, KSU

Verify app




PHENOTYPIC DATA COLLECTION WORKFLOW

Phenotype data collection

plot level Py,
or plant level

create trial

list of
accessions and
seedlots

Uploaq




(GENOTYPIC DATA COLLECTION WORKFLOW

Tissue sampling

plot level
or plant level

>
.

ftp://ftp.cassavabase.org/intertek/ : protocols, SOP, tutorials

create trial Uploaq
list of

accessions and

seedlots i

https://cassavabase.org/breeders/genotyping/ : tissue sampling upload interface



ftp://ftp.cassavabase.org/intertek/
https://cassavabase.org/breeders/genotyping/

Breedbase - Breeding API



- QP
REACHING DEVELOPERS AND DATA SHARING TOOLS: - B r A P |

. I(Sree)ding Application Programming Interface
API

* Language support: Brapi.R interface and Brapi.JS
* Data exchange

* New way for coding breeding applications
(BrAPPs)

* BrAPPs run on any data backend that supports
BrAPI

http://brapi.org/
https://github.com/CIP-RIU/brapi




Graphical filtering tool Pedigree viewer
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rst ge BrAPI

p— g

https://brapi.org/brapps.php

Genetic Map viewer
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ENGAGING COMMUNITIES

- ~ Cassavabase data content
: ' g (as of June 2018)

Germplasm:
217,500 accessions
2,450 images

6366 pedigree

NaCRRI UGANDA

o o Genotypes:
K 53,000 genotypes

120 DNA plates

Phenotypes:

207 locations (10 countries)
2,690 field trials

FEREE 488,000 field plots

BRAZIL 71,000 tracked field plants
11,000,000 phenotypes

SNt

[ITA + NRCRI NIGERI Embrapa, Cruz Das Almas,




A DIGITAL ECOSYSTEM FOR BREEDING

2019-2020

Bioinformatics, 35(20), 2019, 4147-4155

e o Image data \ inf g
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BrAPl—an application programming interface ana |ysis
for plant breeding applications
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Tonram 3]
On Farm

Breeding
Program

Planning /

WHAT FUTURE LOOKS LIKE?

Breeding Trial

\ Decision Making

Procedures

Creation

Outcomes
2 1
Genotyping & Breeding Breeding Germplasm
other Analytical Experiment Trial Knowledge
Analytics Management

Sample Workflow Nursgry
Location

Management

Implementation

Seed

Genebank
Management

1
Trial Location
Implementation |

Inventory
Management

Trial Location

Phenotyping

High
Throughput
Phenotyping

Envirotyping

[15

Cobb et al 2019, TAG

Meta & Big
Data
Analytics

CassavaBase

CassavaBase

CassavaBase
Foek

0.5 1.0 1.5

‘BREEDING INSIGHT

https://www.breedinginsight.org/

CassavaBase

FieldBook

2.0

CassavaBase

GRIN Global

3.0



ONLINE RESOURCES

Looking for code?

) GitHub
BrAPI code: https://brapi.org/

=. B rAP I BrApps: https://brapi.org/brapps.php
*dockgr Breedbase code: https://github.com/solgenomics

Breedbase Docker instance: https://hub.docker.com/u/breedbase

Looking for phenoApps?

\
PiH N 0 PhenoApps: https://github.com/PhenoApps
https://www.youtube.com/playlist?list=PLs7Y2nGwfz4E5 gvlH6Y4imeWDKFJDhIn
>—
Looking for database tutorials or ontology request?
5 Online manual and videos https://solgenomics.github.io/sgn/
Request new traits: http://submit.rtbbase.org/

Slides: http://www.slideshare.net/solgenomics
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