Australian Grains Genebank
Strategic Partnership

Digital Tools Workshop

Duration: 4 hours, including breaks
Format: Hands-on with guided exercises
Prerequisites:

e Aninterest in using digital tools for genomic data analysis

e Your own laptop
Learning Objectives:

e Understand the capabilities of the digital tools Genolink, FairyBread and Pretzel and
when to use them

e Search passport data effectively

e Explore the diversity of germplasm in the Australian Grains Genebank (AGG)

e Load genotype data and explore allelic diversity

e Search for AGG accessions containing a specific haplotype

e Use the digital tool ecosystem to help make more informed selections of germplasm
from the AGG
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The Australian Grains Genebank Strategic Partnership is a $30M joint investment between the Victorian State
Government and Grains Research and Development Corporation (GRDC) that aims to unlock the genetic potential
of plant genetic resources for the benefit of the Australian grain growers. The Partnership is genotypically
characterising the AGG plant genetic resource collection and building novel digital tools to improve accessibility
and utility of the genebank for industry.
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Introduction to the AGG digital tool ecosystem

Why does the digital tool ecosystem exist?

The Australian Grains Genebank (AGG) conserves a vast collection of crop genetic diversity that
contains genes and traits that may be important for future crop improvement. While genotypic
and passport datasets are becoming increasingly available, access to data alone does not
necessarily help researchers and breeders make decisions about which accessions to use in
their work.

A key challenge is that the data required to identify useful germplasm is often distributed
across multiple databases, stored in different formats, and requires specialised bioinformatics
expertise to analyse. As a result, there is often a gap between having access to data and being
able to use that data to answer practical research and breeding questions.

The AGG Strategic Partnership digital tool ecosystem was developed to bridge this gap. The
ecosystem transforms large and complex datasets into accessible, connected and actionable
information, enabling users to move from searching for germplasm through to making
evidence-based selection decisions.
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What can the digital tool ecosystem do?

The ecosystem enables users to:

e Search and discover accessions held in the AGG.

e Access passport and genotype information through connected interfaces.

e Explore genetic diversity across thousands of accessions.

e Compare germplasm within the context of the broader genebank collection.

e Connect AGG accessions to published research, markers, genes, QTL, pangenomes and
other genomic resources.

e |dentify accessions carrying specific alleles, haplotypes or genomic regions of interest.

e Export information for downstream analyses and breeding decisions.

e Support both simple discovery tasks and advanced genomic investigations without
requiring extensive bioinformatics expertise.

The tools are designed to support a progression from Search — Explore — Integrate — Decide,
with different tools providing functionality at each stage of the workflow.
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The tools in the ecosystem

Genolink

https://genolink.plantinformatics.io = .
@ Genolink

Purpose: Search and discover germplasm.

Genolink is the entry point to the ecosystem. It connects accession passport information from

global genebank resources such as Genesys-PGR (https://www.genesys-pgr.org/) with genotype
datasets generated through the AGG Strategic Partnership.

What Genolink does:

e Searches AGG accessions using passport information.

e |dentifies whether an accession has been genotyped.

e Links accession records directly to genotype datasets.

e Filters accessions using taxonomy, country of origin, donor information and other
passport fields.

e Exports accession and genotype information.

e Provides an APl that allows other tools in the ecosystem to access its data.

What makes Genolink different?

Unlike traditional genebank databases that focus primarily on passport information, Genolink
seamlessly connects passport and genotype data. Users do not need to know where the
underlying datasets are stored or manually cross-reference multiple databases. It acts as the
integration layer that connects the ecosystem together.

FairyBread

https://fairybread.plantinformatics.io

Purpose: Explore genetic diversity.

FairyBread provides interactive visualisations of genetic diversity based on genotype data. It
helps users understand how accessions are related to one another and where they sit within
the diversity of the broader collection.

What FairyBread does:

e Visualises genetic diversity using PCA and related approaches.

e Displays accessions within the context of the complete collection.

e Integrates directly with passport information through Genolink.

e Allows users to identify diverse, unusual or genetically similar germplasm.

e Supports selection of accessions for research, pre-breeding and breeding activities.
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What makes FairyBread different?

Many diversity analyses require specialised software and statistical expertise. FairyBread makes
these analyses accessible through an interactive web interface, allowing users to visually
explore thousands of accessions and immediately connect observations back to accession
metadata and genotype information.

Pretzel

https://agg.plantinformatics.io
Purpose: Connect germplasm to genomic knowledge. /A

Pretzel is the ecosystem's advanced data integration platform. It links AGG

N\

genotype data to external genomic resources, enabling users to investigate genes, markers,
haplotypes, QTL, pangenomes and genome assemblies within a single environment.

What Pretzel does:

e Visualises genebank genotype data.

e Connects AGG datasets with external genomic resources.

e Supports searches for genes, markers, genomic regions and haplotypes.

e Enables identification of accessions carrying specific genetic variants.

e Integrates genotype data generated from different technologies and time periods.

e Supports advanced research and breeding use cases, such as identifying introgressions,
tracking trait-linked haplotypes and linking genomic discoveries back to AGG accessions.

What makes Pretzel different?

Pretzel is designed specifically to connect genebank collections with modern genomic
knowledge. Pretzel aims to be a "Google Maps for genomic data", allowing users to navigate
genomic information and connect it directly to germplasm resources. Rather than simply
viewing markers, users can combine diverse datasets and knowledge sources to answer
practical breeding questions.

Brioche

Purpose: Enable interoperability behind the scenes. @

BRIOCHE"
Brioche is a data translation tool that supports interoperability across different )
genome assemblies and genotyping platforms. Most end users will not interact

directly with Brioche, but it plays a critical role in making the ecosystem function.

What Brioche does:
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e Re-maps marker positions onto different reference genomes.

e Generates standardised genotype files.

e Supports comparisons across genome assemblies.

e Enables integration of historical and newly generated datasets.

e Allows pangenome assemblies to be translated into genotype data that can be
compared directly with AGG collections.

What makes Brioche different?

Brioche solves one of the major barriers to data reuse: differences between genome assemblies
and marker coordinates. By standardising data and making genotype datasets portable
between reference genomes, it enables interoperability across projects, technologies and time.

Bakery (under development)

Purpose: Simplify access through artificial intelligence.

Bakery is the next-generation interface being developed for the ecosystem. It combines
genebank data, genomic information and knowledge from literature with a large language
model interface.

What Bakery will do:

e Allow users to ask questions in natural language.

e Connect information from multiple ecosystem tools automatically.

e Help users find accessions and answer research questions without requiring specialist
knowledge of datasets or software.

e Translate complex analyses into straightforward recommendations.
What makes Bakery different?

Traditional genomic tools require users to understand the data structure of their genomic data

and the necessary workflows for analysis. Bakery aims to allow users to focus on their biological
guestion rather than the mechanics of data analysis, creating a direct pathway from question to
answer.

What makes the AGG ecosystem different?

The AGG Strategic Partnership Digital Tool Ecosystem is not a collection of independent
applications. It is an integrated, open-source ecosystem built around interoperability, data
standards and practical decision-making. The tools are designed to work together, allowing
users to seamlessly move from accession discovery, to diversity exploration, to genomic
investigation, and ultimately to germplasm selection decisions.
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Most importantly, the ecosystem focuses on helping users answer real research and breeding
guestions with minimal bioinformatics expertise. Rather than simply making data available, the
ecosystem aims to transform data into actionable knowledge and decisions. For more
information on the Australian Grains Genebank Strategic Partnership and links to all the digital
tools and datasets, visit the website:

https://agg.plantinformatics.io/strategic-partnership/

Workshop Overview

Today’s workshop will cover:

e Comparing barley accessions in the AGG using passport data in Genolink

e Exploring genetic diversity of the collection in FairyBread

e Bringing knowledge from published manuscripts into Pretzel to search for a haplotype to
tag the gene Rrs2 for scald resistance

e Search for germplasm in the AGG potentially carrying Rrs2 and investigate their overall
genetic diversity using FairyBread

e Using information from literature, search for a haplotype to tag the nud gene conferring
the hulless (naked caryopsis) trait in Pretzel

e Understanding how to use null calls in Pretzel

e Search for AGG accessions carrying the hulless haplotype in Pretzel and investigate their
overall genetic diversity in FairyBread

e Optional exercises if time permits
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Workshop tasks

Preliminary tasks

Task 1: Download files

Ensure e-mailed files are downloaded and ready for use or saved from https://docs.plantinformatics.io/Workshops/workshops/.

Task 2: Load each digital tool in a separate tab of your web browser

1. Genolink
https://genolink.plantinformatics.io

2. FairyBread
https://fairybread.plantinformatics.io

3. AGG Pretzel
https://agg.plantinformatics.io

v @ Genolink X FairyBread X @ Pretzel X  +

<« C @ B https://agg.plantinformatics.io
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The Australian Grains Genebank Strategic Partnership is a $30M joint investment between the Victorian State Government and Grains Research and Development
Corporation (GRDC) that aims to unlock the genetic potential of plant genetic resources for the benefit of the Australian grain growers. The Partnership is genotypically
characterising the AGG plant genetic resource collection and building novel digital tools to improve accessibility and utility of the genebank for industry.
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Task 3: Log in to Pretzel and complete Data Licence Agreement

If you haven'’t already requested a Pretzel account, click the ‘Sign Up’ link.

Otherwise, continue to log in with the ‘Log In’ link.

( ttps//agg DlsmvmormD

AGG Pretzel

Pretzel is an interactive web application designed to enable rapid translation of genomics outputs for any species into concrete answers to

research and breeding questions Includes:
User Stories
Recent Updates Use Cases
¢ 30/07/2026 - Added genotypes for 32,656 Wheat AGG Plant genetic resources o . 0 @0 Basic Functions
(https://doi.org/1( 0/DVN/MOBTAS) genotyped by the AGG Strategic Partnership; . Conetpes ©
updated in-silico genotype calls generated for assemblies in the 10+ Wheat Genomes /:‘ WO rkSh Op manua lS
project (Walkowiak et al. 2020) using Brioche v2; and updated marker positions for the Va
Wheat Barley Infinium 40k BeadChip in IWGSC RefSeq v2.1 and IWGSC RefSeq v1.0 using
Brioche v2. 3
® 17/06/2026 - New Pretzel version v3.11.0 released! Includes new functionality for :
displaying and filtering null alleles from genotype data. Additional new datasets loaded f
include: 27,242 barley AGG plant genetic resources § P
(https://doi.org/1( )/OVN/LXUOWD) genotyped by the AGG Strategic Partnership; in- :
'

silico genotype calls generated for assemblies in the Barley Pangeome v2 (Jayakodi et al.
2024) using Brioche v2; and updated marker positions for the Wheat Barley Infinium 40k
BeadChip in Morex v3 using Brioche v2.

08/09/2025 - Added geno(ypes for 5,635 Field pea AGG Plant genetic resources
(https://doi.org DVN/A6WGYS) genotyped as part of the AGG Strategic

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026) 11



Agree to terms of using Pretzel - Click on ‘Account’ then tick the ‘Genolink’ box to agree to the Genesys-PGR Terms and Conditions.

€ C A O hups/sggplantinformaticsio/mapriew
® 2 A
<
= @V Q »
W Datasets o L J i
Group | All v LTS 1 Column Stretch Horizontal
Crop Al e Auto Column Width
Category All v “ »
|Search All Datasets |
Case | Match [0
& C R O mtps//aggplantinformatics.io/account-setting @ Gl @ updsteo oo
R lick ‘Map Viewer’ 152060721 Documentat ot @
Choose Colour Theme

Data Licence Agreements

Genolink : PasYport data is sourced by Genolink from Genesys-PGR. Use of this service means you agree to the Genesys-PGR Terms and Conditions and acknowledge Genesys-PGR as the source when using Genolink data. Refn : https://www.genesys-pgr.org/content/legal/terms

Tick the ‘Genolink’ check box
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Genolink tasks

Task 4: Navigating the Genolink interface

Go to Genolink (https://genolink.plantinformatics.io/). The Australian Grains Genebank (Institute Code AUS165) is pre-filtered by default.

‘genolink.plantinformatics.io

@& Genolink
wered by Genesys-PGR

e Terms and Conditions and »

Passport Dsta | Genotype Data

Filters . stitute sion Aiases Remarks Taxonomy Crop Name e
Total Accesslons: 176265 1 AUSIES Australion Grains Ge..  AGG 400270BARL  ANABEE P1320209, selection . N/A Hordeumvigwe L. Barley Ko
2 AUS165 Australian Grains Ge...  AGG 400280 BARL APIZACO PI467741, VDB 8185  N/A Hordeum vulgare L. Barley Ho
Filter Mode: | Passport Filter v
3 AUS165 Australion Grains Ge...  AGG 400268 BARL AMAKEI NO.13 VD8 2130.1 NA Hordeum vulgsre L. Barley Ho
4 AUS165 Australisn Grains Ge...  AGG 400293 BARL ARIANA P1 55525, Clho 2524, ...  N/A Hordeum vulgare L. Barley Ho
] AUS16S Australion Grains Ge...  AGG 400265 BARL ALL WRONG Ciho 6178, VD8 12481  N/A Hordeum vulgare L Barley Ho
6 AUS16S Australion Grains Ge...  AGG 400292 BARL ARGENTINE48/2127 VDB 171 N/A Hordeum vilgare L Barley Ho
? AUSIES Australian Graing Ge..  AGG 400295 BARL ARIMAR selection from andra..  N/A Hordeum wuigare L Barey Ho
8 AUS165 Australian Grains Ge...  AGG 400271 BARL ANATOUAN BLACK  Ctho 2970, VDB 22541 N/A Hordeum vilgare L. Barley Ho
9 AUS165 Australian Grains Ge...  AGG 400302 BARL ARMELLE 1410855, VDB 23841 N/A Hordeum vilgare L. Barley Ho
10 AUSIES Australian Grains Ge...  AGG 400278 BARL APaM PI467737,VDB8IT.1  N/A Hordeum vilgare L. Barley Ho
n o AUSIES Australisn Grains Ge...  AGG 400297 BARL ARIAE Clho 2465 NWB 266, N/A Hordeum vulgsre L. Barley Ho
12 AUSIES Australisn Grains Ge...  AGG 400296 BARL ARIMAR Clho 13626, Arizona ..  N/A Hordeum vulgare L. Barley Ho
13 AUSIES Australion Grains Ge...  AGG 400272 BARL ANOIDIUM Ciho 7269, VD8 2613 N/A Hordeum vuigare L. Bariey Ho
W AUSIES Australian Grains Ge...  AGG 400305 BARL Asa PI266124 VDB 6291  N/A Hordeum vigare L Barley Ho
15 AUSIES Australian Grains Ge...  AGG 400276 BARL ANTARES PI 584865, VDB 23371 N/A Hordeum vilgare L Bariey Ho
16 AUSIES Australian Grains Ge...  AGG 400260 BARL ALGERIAN NSB 152 N/A Hordeum vilgare L. Barley Ho
17 AUSI6S Australian Grains Ge...  AGG 400273 BARL ANSGAR P1 584821, WW 6156, N/A Hordeum vulgare L. Barley Ho
18 AUSIES Australian Grains Ge...  AGG 400299 BARL ARIVAT Cho 7534 NSB316  N/A Hordeum vulgare L. Barley Ho
19 AUSIES Australian Grains Ge...  AGG 400269 BARL AMARILO P139530, Clho 1073, ..  N/A Hordeum vulgare L Barley Ho
20 AUSI6S Australisn Grains Ge...  AGG 400266 BARL ALPHA NWB 781 NA Hordeum vuigare L. Barley Ho
FIGS set v ' ~.
Subsets v
Check for

ilters Passport data
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Genolink provides passport data (default) and genotype data

Passport Data = Genotype Data

s Institute

Total Accessions: 178265

1 AUS165

BN Three filter modes could be accessed through the drop down

e Passport Filter (default): for searching any term in the passport data
J S Accession Filter: for searching a specific accession number

e c.g., AGG 423634 BARL

Filter Mode: |Passport Filter
Passport Filter

Accession Filter

Active Filters

Institute Code: Genotypeld Filter

= RSN Genotypeld Filter: for searching a specific genotype ID
Holding lnstitute . B s e.g., AGG423634BARL1-B00026-2-79
= v r 10 AUS16S
| 1 AUS165

Taxonomy: Genus v

12 AUS165
Taxonomy: Genus Species \ /¢

13 AUS165
Taxonomy: Species \./

14 AUS165
Origin Of Material \ / AIST6S
Donor Institute . o o . .

S M AUS 165 Under passport filter, various search options could be combined to refine
Biological Status Of Accession v AUS165
—— = s searches
Available for distribution v 19 AUSIES
Curation type v 20 AUS165
P v)) = Itis possible to apply a filter to imit the display to only accessions that
C heck for genotype have been genotyped by ticking this box
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Accession and Genotype IDs
In this exercise, we will search for some known varieties of barley to assess their diversity in the context of global diversity.
The Genotype ID provided uniquely identifies the DNA sample that was genotyped in the AGG Strategic Partnership for that accession.

Genesys-PGR tracks passport data at the accession level, while the AGG digital tool ecosystem captures genotype data at the level of DNA
isolated from a specific seed packet.

Accession ID Accession seed packet ID Accession seed packet genotype ID
A 1 A
( ) ( \ [ !
AGG 423634 BARL AGG 423634 BARLI AGG423634BARLI-B00026-2-79
Accession number as seen in Packet from which seed was sampled Genotype data for sampled seed packet
GRIN-Global and Genesys-PGR for genotyping / distribution

Accession IDs can be found from several sources:

e AGG GRIN-Global database (https://ausgenebank.agriculture.vic.gov.au/gringlobal/search)

e Genolink (https://genolink.plantinformatics.io/)

e Genesys-PGR (https://www.genesys-pgr.org/)
e Publications

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)

15



Task 5: Searching passport data for specific accession names

First, we will search for barley accessions called ‘Osiris’ in the AGG.

Passport Data | Genotype Data
Passport Data | Genotype Data

" Filters a #  Institute Code
Filters = £ Institute Code
o H ¢
Total Accessions: 178265 ; o 1 AUS165 3. Clickon Apply
H ’
3 T 1 TR Filter
r " w
Filter Mode: | Passport Filter v } 3 AUS165
3 AUS165
S Active Filters
Active Filters 4 AUS16S 4 AUS165
Institute Code: (] 5 AUS165 lm:u;u:; Code ° 5 AUS165
s Al
AUS165
P 6 AUSIES 1. Search for Osiris 6 AUS16S
ot S 2 in the ‘Text Search’ Osirs 7 AUSI6S
Lc“ 8 AUS165
Date = 8 AUS165 bar Dete -
9 AUS165
Holding Institute v : el Holding Institute v
= 10 AUS165
- ———— h 10 AUSIES 2. Select ‘barley’ in Crops A
B | I - - . 1 AUS16S
1 AUSIES
wheat 50150 the Crops wheat 50150
1 AUS1
chickpes 29240 12 | AUSIES dro pd own menu chickpea 29240 - 2 Us165
G barley 28237 " 13 AUS16S G barley 28237 , 13 AUS165
lentil 7560 14| ausies feta 7560 14 AUSI6S
sorghum 7046 sorghum 7046
- 15 AUS165 - 15 AUS165
pea pea
aat 2446 16 AUS16S oat 3446 16 AUS165
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Now we can review passport data for the 11 accessions returning a match for ‘Osiris’.

The number of accessions meeting the
filter criteria are indicated

Passport Data | Genotype Data

Fil ¢ iostitteCo  Holding institute . . — o | | Blological status of accession  Donor Institute Provenance of Material  Region  Sub-Region
otal Accessions: 11 1 AUS165 Australian Grains ... AGG 401680 BARL OSIRIS 3 VOB 7342 N/A Hordeum wuigare L | Breeding/Research Material Victoria Department of..  N/A N/A N/A
2 AUS165 Austrahian Grains .. AGG 401679 BARL OSIRIS Ciho 1622, selection NA Hordeum vulgare L l Traditional cultivar/Landrace Victoria Department of...  Algeria Africa Northern Africa
e Pousport biter = 3 AUS165 Australian Grains ..  AGG 401672 BARL OSIRIS WUB 341, P 8708 NA Hordeum wigare L. | Advanced/improved cultivar THE UNIVERSITY OF W... N/A NA NA
Active Filters 4 AUS165 Australian Grains ... AGG 411853 BARL OSIRIS C11622, HOR 9487 N/A Hordeum wulgare L | Advanced/improved cultivar INSTITUTE OF PLANT .. Germany Europe Western Europe
Text: [ 5 AUS165 Australian Grains ...  AGG 411854 BARL OSIRIS N/A N/A Hordeum vuligare L. | Advanced/improved cultivar INSTITUTE OF PLANT . Germany Europe Western Europe
SECs 6 AUS165 Australian Grains ...  AGG 495136 BARL OSIRIS N/A N/A Hordeum wulgare L. | Advanced/improved cultivar DENMARK Algeria Africa Northern Africa
Im!-Mt Code: (-] 7 AUS165 Australian Grains ...  AGG 495204 BARL Osiris N/A N/A Hordeum wulgare L | Advanced/improved cultivar ICARDA, NURSERIES Syna Asia Western Asia
o s AUS165 Australian Geains ... AGG 495188 BARL OSIRIS selection from PI 395.. N/A Hordeum wuigare L | Traditions! cultivar/Landrace ICARDA Algeria Africa Northern Africa
('.”, ° 9 AUS165 Australian Geains .. AGG 495182 BARL OSIRIS NA N/A Hordeum wulgare L | Genelicatods ICARDA Algeria Africa Northern Africa
— had AUS165 Australion Grains .. | AGG 495780 BARL Odds A s Frofesem vagam | Genetic stock THE UNIVERSITY OF A Austraka Oceania Austrabia and Ne..
Osirs n AUS165 Australian Grans . AGG 1041142 BARL FFIM221115 VCBYT-RA-ZB—LOYR-O. P:“/A Hordeum wulgare L. ] Breeders Line NA NA NA NA
Date v = - - o~ 4
Holding Institute v

Crops a

O barey 11

Note!

The passport data retrieved from Genesys-PGR shows many differences for the
accessions called ‘Osiris’. It is unclear from passport data alone whether these
accessions might be the same line or completely unrelated to one another.
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Sometimes it is not clear why an accession has been returned from the search. Clicking on the accession link will take you back to Genesys-
PGR, where you can see the full passport data. For example, the search term may appear in the pedigree, rather than the accession name.

Note!
Search result for ‘Osiris’ shows an accession

called ‘FFM221115’.

Austrahian Graing AGG 401658 BARL OSIRS 3

V08 7342
2 AUS165 Australian Grains AGG 401679 JARL oSS Clho 1622, selection from P.
3 AUS165 Australian Grains. AGG 401672 BARL OSIRIS WUB 341, P 8708

B AUS165 Austrahan Grans. AGG 411853 BAR OSIRIS C11622 HOR 9487

H AUS165 Australian Graing. AGG 411854 BARL OSIRIS

6 AUS165 Australian Grains . AGG 495136 BARL

AUS165 Austrahan Grains AGG 495204 BARL
8 AUS165 Austrahan Grans. AGG 495188 BARL
9 AUS165 Australian Grains AGG 495182 BARL
10 AUS165 Austrahian Grains NA
n AUS165 Austrahan Grans

Genebank,
Agricuiture Victoria

KB17-RA-281-0TR-OMR-
OMR-2MR, ZC823 74

Export All Passport Dats
S

4. Click the accession link to its Genesys-PGR
record

Genesys ’ Directory © Resources

Accession data > Passport data > AGG 1041142 BARL
Accession details

and everying else

AGG 1041142 BARL S AGG 1041142 BARL tomy Bst [)

0Ot

Accession rumber A 41142 BARL

Holding insotute Australisn Grains Genebank, Agriculture VKtoris — Austrats
Instituee code

Acquisition Date anuary 18, 2

Biclogical status of accession

Ancestral information (pedigree)
Type of germplasm storage
Curation type

Avalabiliey for drstritntion
ITPGRFA MLS Accession is part of the Multi-aceral syste

Accession URL

Accession was retrieved by Genolink since Osiris is
recorded as a part of its pedigree

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)

18



Desired passport data fields can be exported as a text file.

Select Fields to Export

Sefect All Fieids W

© View

Passport Data | Genotype Data

I
{
|
|
|
1 AUS165 Australian Grains Ge i
|
|
|
|

Filters . Institute Code Holding Institute
Total Accessions: 12
=T~ I
Filter Mode: |Passport Fiter v 3 SIS S G Gl
Active Filters < AUS165 Austraiian Geains Ge
Text: [+] 5 AUS16S Austraiian Grains Ge
o 6 ausies hustratan Grans Ge , 6. Either ‘Select All Fields’ or choose from
Fe = ;| A s o e individual fields to download passport data
8 AUS165 Austraiian Grains Ge by
] RS and select ‘Download’
“Osiris” 9 AUS165 Austraiian Geains Ge
— = 10 AUSIEs Austraiian Geains Ge “::'c;“'
= = N Ausies Austraian Grains Ge
Crops v P 12 AUS1ES Austraiian Gains
Genebank, Agricuty
Taxonomy: Genus v Victoria
—

5. Click on ‘Export All Passport
Data’ to open download options
menu

7. Click ‘Close’ to exit the download
menu
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Next, we will explore how the search can be refined using exact phrase matching.

I
= I
o - — I Passport Data | Genotype Data
v ausws Astonton Grams G, AGG 40233 BAR AMESTA S8 3% I ers . Institute Code Holding Institute sio: Niases i
soony tover | Reset Finer 2 atws e o LA (STANGUTLA ¥ v | Total Accessions: 3 AUSI6S Austrolian Grains Go__ | AGG & A TROBE NA '
Fiter TROSS Pacsgon Fivee v r— = LATRO NA
o= ‘ : - : = il..,‘\:‘.\ ' I . AUS165 Australion Geans Ge... A BARL  ICBM18-0140-0MR-0.. | FAM2300151, Z8F24 .. ¢
=z e pr—y e | S Moce Dusspon Haet ~ 3 AUS16S Australian Geaing Ge..  AGG 414119 BARL OzBariey MAXIMUS . | 028 062 J
. AUS ™ s A ALOueTT Active Filters <
v ~ i — | [ Why did these accession
o momm  woson : Ve e match the search query?
Avi‘:‘.j ; ,A- = 1 S848%8 I
- l i %
v 1. Search for La Trobe in the I o) S e L e e e
M ¢ ’ | - )
' Text Search’ bar : ‘Text Search’ bar using double
Origin Of Materiad v =
O v 2 ——T I quotes
Buchogpcal haten OF Accosason v
I
|

Searching “La Trobe” accession returns 2 matches compared with 110 results for La Trobe.

Note!
Genolink applies ‘OR’ logic between search terms.
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Task 6: Accessing genotype data from Genolink

Next, we will assess whether the Osiris accessions have been genotyped and find the Genotype ID. Note that the Genotype ID is used in the

genotype data within Genolink itself, but also in the digital tool Pretzel and the original genotype data files released on Dataverse.

Passport Data = Genotype Data
Filters *  Institute Code Holding Institute Number Name I Genotype Status
ot Accessons:T 1 AUS165 Australian Grains Ge..  AGG 401680 BARL OSIRIS 3 | Completed AGCMGS0BARL1-8.
mm 2 AUS165 Australion Grains Ge..  AGG 401679 BARL oswIS | Completed AGGA01679ENGL1-8
o Papont hiter = 3 AUS165 Australian Grains Ge..  AGG 401672 BARL oswIS | Completed AGGA01672BARL1-E
Active Filters 4 AUS165 Australian Grains Ge..  AGG 411853 BARL OSIRIS | Completed AGGA4118538ARLY-8.
Text: (-] 5 AUS165 Australian Grains Ge. AGG 411854 BARL OSIRIS l Completed AGG411854BARL2-8.
= 6 AUS165 Australian Graing Ge.  AGG 495136 BARL OSIRIS : Completed AGGA951368ARL1-8.
Institute Code: (-} 7 AUS165 Australian Grains Ge. G 04 BA Osiris * Completed AGGA95204BARLY-B.
il 8 AUSIES Australian Grains Ge. oSS ) Completed AGGA951888ARL1-8
Crop ° 9 AUS165 Australian Grains AGG 495182 BARL OSRIS ' Completed AGGA951828ARLY-
E—. Genebank, Agriculture | 800026-8-22
r Victona
- 10 AUS165 Australion Grains Ge..  AGG 495289 BARL Osiris TBC NA
n AUS165 Australion Grains Ge..  AGG 1041142 BARL FIM221115 [ TeC NA
»

2. Scroll the bottom bar to the right

1. Repeat the
to access passport data

search for
Osiris in the
Passport Data

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)

Note!

Completed:

genotype data available
Pending:

genotyping scheduled

TBC:
genotyping not scheduled

Excluded:

genotyping is not scheduled
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Genotype data can be accessed from Gigwa directly through Genolink for specified accessions. Genotype data is available as raw or as filled-in
genotypes (where missing data has been imputed).

3. Tick box in header to

select all accessions

6. Select raw

genotype calls

Passport Data

| |
| Passport Deta | Genctype Dota i
il | Passport Data = Genotype Data - from th € glgwa
Filters Institute Code Holding Institute Accession Number | | Genotype Data server
letaticcessions, AUS165 Australian Grains AGG 401680 BARL [ Genotype Data |
G S -]
Victoria |
4. Click on 2 AUS165 Australian Grains Ge..  AGG 401679 BARL | I Search Summary
¢ i - )
Ge notype 3 AUS16S Australion Grains Ge.  AGG 401672 BARL | | Server: gigwa.plantinformatics.io
» | 1 9 of 11 accessions have sample name mapping
Data 4 AUS165 Australian Grains Ge...  AGG 411853 BARL Server fo nd: | 9 of 11 accessions have genotypes in Gigwa.
5 AUS165 Australian Grains Ge..  AGG 411854 BARL l gigwa.plantifformatics.io : @ Copy Sample-Name
Imtl:u:e Code: o 6 AUS1ES Australian Grains Ge...  AGG 495136 BARL * I- Select Dataset:
g 7 AUS165 Australian Grains Ge...  AGG 495204 BARL | 5. Click on | Server: gigwa.plantinformatics.io
Crop: ° #AGG_BARLEYS 15260430 AGG-
g s AUS165 Australian Grains Ge..  AGG 495188 BARL BARLEYS14260430
bariey _— | ‘Looku P | Barey_MoreaV3 Row_phased_snchored uniaue I
9 AUS165 Australian Grains Ge...  AGG 495182 BARL ’ AGG_BARLEYS25260430_AGG-
r ) | Data | Bariey_MorexV3_Filled_in_phased_anchored_unique
Osiris g 10 AUS165 Australian Grains Ge..  AGG 495289 BARL 1
' il . 7. Select
Date v n AUS165 Australian Grains Ge...  AGG 1041142 BARL I [ FiterType v -
¢ e ’
Holding ke = : I PositionRange
crops v | 1 filter type from
|

the drop-down
list
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Genotype data for specific genomic regions can be shown through filtering by position (chromosome and base-pair range), or by marker
identifiers (e.g. AVRIG03881, AVRIG03883) (Marker IDs are provided in 2026_ABTS_SupplementaryFilel.txt).

Note!
Passport data sourced from Genesys-PGR. Use of this service means you agree to their Terms and Conditions and acknowledge Genesys-PGR a

Passport Data | Genotype Data Two accessions have different genotype
Genotype Data calls relative to the other accessions.

. a
g 3 s ] E g & 2 g |s §
Search Summiry g g % g § E
X i o & s - - - ~ 3
Server: gigwa.plagtinformatics.io 2 2 H 2 3 2 5 B
9 of 11 accessions havd sample name mappings. ; : g ; ; ; 5 3
9 of 11 accessions have §enotypes in Gigwa. ! J
) ch3H 16915708 AVRIG03881 G A 0 0 0 0 0 0 0 0 )
L]
80 chr3H 17502903 AVRIGO3883 T C 0 0 o 0 0 0 0 0 0
Select Dataset:
) ) " 8 ch3H 17559027 AVRIG03884 G T 0 0 0 0 ) ) 0 0 )
Server: gigwa.plantinforkatics.io
S AGG_BARLEYS15260430_AGG -4 chr3H 18382066 AVRIGO3886 G A 2 2 2 2 2 0 2 ] 2
MorexV3_Raw_pha
 BARLEVI2S260430, 8 ch3H 18382704 AVRIG03887 A G 0 0 0 0 0 ) ) ) )
Barley_MorexV3_Filled_in_phased_anchorfd_unique
84 chr3H 18382915 AVR T G 2 2 2 2 2 0 2 0 2
PositionRange v 8s ch3H 18383692 AVRIG03889 c T 0 0 0 0 0 ) ) 0 )
chr3H 18400469 AVRIG038%90 T C 2 2 2
ch3H 18433346 AVRIG0388S A c 0 ) 0
83 chr3H 18527501 AVRIGO3891 G A 0 0 o
‘ ’
8. Select ‘chr3H ch3H 18530823 AVRIG03892 A G 2 2 2
from the drop- c T
down list ehea 1aAsaA o o o
Note! 10. Scroll down

9. Click on ‘Search
Genotype’

chromosome to view
genotype calls

Gl v REms  Filtered genotype calls can
be exported as a vcf.

After visualising different genome regions, two accessions (AGG 401680 BARL1 and AGG 495136 BARL1) appear quite different from the other
seven accessions.
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FairyBread tasks

In these tasks, we will investigate the diversity of the various Osiris accessions relative to global diversity and explore some of the FairyBread
functionalities.

Task 7: Navigating the FairyBread interface

Go to FairyBread (https://fairybread.plantinformatics.io). The diversity data for wheat is loaded by default. The first step is to load barley.

< C @ O nips//fairybread.plantinformatics.io/data-explorer IR AR oo
@ Data Explorer @O FairyBread ¢ Wheat ~ © AGG Wheat - Release 260619 (3 (S
= Custom List @ ©  Austrakias and New... (8081) ]

Latin America and... (4970 o
@ Settings Wheat @ Southern Asia (4580)
o Lentd ©  Nomhern America (3318) 3
©  Western Asis (1760) )
1. Select Field Pea @ Eastern Europe (1668) A
-05 Southern Europe (1634) a
¢ ’ Chickpea © Eastern Asia (1358)
Barley’ from 5 Cemicetiés = |,
Sub-Saharan Africa (1179)
- Lo (o Western Europe (1966) &
s ot jestern Europe (1966
the dropdown ~ o ® Nornern Atrca 919 )
T ¢ .2
B L @ Northern Europe (796)
menu § . .“fl' @ Central Asia (472) o]
B 1 ﬂ/ @ South-eastern Asia (19)
o N/A (8%2)
3 } <Vt °
@ "
S -2 .
s
a
25
-3 S
-2 -15 -1 -05 0 0s
Principal Component 1 (PC1)
+ Add Filter % Columns ® Sub-Region
Genotype ID + Accession Number ¢ Accession Name ¢ Country of Origin ¢ Region ¢ Sub-Region ¢ DOI Taxonomy ¢ Donor Name ¢ Biological status ¢
AGGIWHEAL- Sub-Saharan Triticum aestivum THE UNIVERSITY Advanced/improved
AGG AFRICA MAY/ Ken Afr A .
800014-1-89 the s EABRAY e - Africa BT L OF ADELAIDE cuttivar
DEPARTMENT OF
AGG2WHEAY- Latin America and Triticum aestivum PRIMARY Advanced/improved
HEA AFRICA MAYO 4 M Am . ~
800014-1-09 Acc2w CAMAYO 48 oD s the Caribbean 0:8730N078Y L INDUSTRIES, cultivar

QUEENSLAND
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The FairyBread interface is described below.

Custom filtering

Al Accessions

O
o)
Ped
()
(2]
o
-
=
o
[=
—
o))
=4
o
-
O
o
-
o

Diversity plot

Note!

Hover over a data point in the PCA plot to
display the accession hame, genotype ID and
sub-region.

SaAsAsORMALS-S5505 E—— I R AUSTRALIAN CENTRE FOR
Passport AQBI00OIARI- 80000 AGG 100001 BARL CHEBEC Australa Oceae o o ndine 10.38730/EYIM TS VRS = S PLANT FUNCTIONAL Ganetx stock
d f Zeawnd e GENOWICS
ata from
e e L AUSTRALIAN CENTRE FOR
X AGIO00ZBARLI-B00007-  poo soono o e . Oconle o Aitala ana New BN HOrGeum WIQME L SB90. T EUNCTIONAL Genets stock
Genesys via Zovens wiowe GENow

Genolink Note! Click the ‘Accession Number’ link to access passport data in Genesys PGR.
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Data configuration panel

Options for manipulation of the plot are available in the data configuration panel, on the right-hand side of the screen.

Switch night/day mode

@
l

Information on plot

m construction
Zoom in

= Zoom out
M Autoscale
Lx.l

Reset axis

Box select

Note!
Lasso select

Double-click within the lasso, box or zoom
selection to clear the current selection.

+0 2
Lrrrr il
3
=

® ©

Download plot

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)
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Task 8: Visualise the accession ‘Osiris’ in the context of the entire diversity of the AGG barley collection

Use the passport filters to find the accessions called ‘Osiris’ in FairyBread.

|
© FairyBread Barley B AGG Bariey - Release 200430 (3 ' D FalryBread o ey B A00 Barey - Seease 200430 (2 A
|
|
o |
|
4 -
| i
H 3
& B
§ I .
° 2 3
3 02 | £
i :
|
H ¢ H ’
1. Click on ‘Add Filter .
) | el
‘ ’
¢ .
and select ‘Accession I 2. Type ‘Osiris’in
Name’ | the filter field
| s
|
i : I MORECTMARI 0 ppe moomasen
® Genotype 10 o
CHEBEC Ausrany I OO +- 80000
I AR 00T pg, w0002 Al ASANTON
© Courtry of Orign
i AGG 100002 BARL HARRNGTON Auwrans i L - vt
@ Suo-Region l racooed
T — AGO 000N BAR. .C‘:(k:‘:c‘mvw Sa/piare2iond- L5538 :":f‘:.x.:bmd s
A Donor Name : I
f Bologica status cHesee l
% Custom Uist A0 100008 8AR. HARRINGTONSO/B4/plant /dnd L5081
]
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(D FairyBread ¢ Barley ® AGG Barley - Release 260430 (5 ANl Accessions

9 accessions match
the filter criteria.

Double click on the
; legend to isolate
E o0 LI one trace.

Principal Component 2 (PC2)

} . Accessions matching the applied filters are
: L colored orange in the PCA plot

Principal Component 1 (PCY)

4+ AddFiter @ Accession Name &, Export % Columns ® Text fiiter 4 4

or Name 3 Biological status 3

AGG401672BARL1-800026

10-82 AGG 40%72 oSS

THE UNIVERSITY OF

WESTERN AUSTRALIA Advanced/mproved cultr

The Accession Name can be identified by hovering
the cursor over a data point in the PCA plot.

52

Nine accessions matching the search criteria are displayed in orange, while non-matches are shown in blue. Seven are clustered together
towards the bottom while the other two accessions are clearly separated, suggesting they are outliers.
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By using the lasso tool, users can limit display of passport data for only the selected samples that meet filter criteria.

D FairyBread
08

06

02

PC2 (4.5%)

-02

-04

-06

-08

+ Add Filter

Genotype ID ¢

AGG401680BARLY
-B00015-11-05

AGG495136BARLY
-800003-8-31

« Barley

B3 Accession Name contains

Osiris

Accession Number ¢

Accession Name ©

AGG 401680

® OSIRIS 3
AGG 495136

® OSIRIS

> AGG Barley - Release 260430 (3

& All Accessions

.—

3. Use the lasso tool

ntry of Origin 2
Country of Origin ¢

N/A

0s

PC1(106%)

Region ¢

N/A

Africa

Sub-Region ¢

N/A

Northern Africa

to circle the outliers
and view the

accession numbers

in the table below

10.18730/1EB2Z82

10.18730/1EM4GO

Export

(¢

Taxonomy ¢

Hordeum vuigare
L

Hordeum vuigare
L

¢
Not Match (27238) ]
Match (2)
=
x
L
Q
+
o
% Columns & Text filter Y Clear
Donor Name ¢ Biological status ¢
Victoria
2 of Breeding/Researc
Depa h Material
Primary Industries
A
DENMARK dvanced/improve
d cultivar

The two sample outliers in the table are the same samples observed to have different genotype calls in Genolink, confirming their status as
outliers. Double click the cursor on the plot to release the lasso tool selection.
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Due to the density of data points, it can be helpful to alter the display to more easily visualise samples in the plot matching the filter(s) applied.
Firstly, dark mode can be switched on to increase contrast, which can enable the orange matched samples to be more easily identified.

D AOG Bariey - Relaase 260430 (%

@

oo 8

X

r
(L

o Ol

@ O

% Columns X Text fier

e Narme

4. Click the
moon icon to

THE UNIVERSITY OF
1018730/ EB20Z
- WESTERN AUSTRALIA

Victon pe——
101873018271 ot

Primary Industres

flip the display
to dark mode for
greater contrast

Broedng/Research
087308282 » =
Moterial

INSTITUTE OF PLANT

Hordeu wigere L GENETICS AND CROP
PLANT RESEARCH 0PK)

Advancedmproved
cumver

Advancedimproved
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Secondly, samples not matching the filter can be hidden from view.

D FairyBread > <« Barley ~ > [ AGG Barley - Release 260430 (3 >

08

06

0.2

PC2 (4.5%)

-06

-08

=05

Genotype ID * Accession Number ¢
4. Click the sun AGG 401672
~ BARL
icon to turn dark
mode off AGG 401679
ieivioracaniean: BARL

+ AddFilter @ Accession Name contains

Accession Name ¢

® OSIRIS

® OSIRIS

Osiris

N/A

Algeria

Country of Oridyp ¢

£ All Accessions

5. Double click
on ‘Match’in

the legend to
isolate the
orange trace

05 1 15

PC1(10.6%)

& Export
6. Click on the cross i
button to remove the filter iy
and return to the original

display Hordeum vulgare

L.

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)

2% Columns ® Textfilter

Donor Name ¢

THE UNIVERSITY
OF WESTERN
AUSTRALIA

Victoria
Department of
Primary Industries

Biolc

dcul

Trad
cultiv
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Task 9: Explore accessions based on passport data

Germplasm in the AGG can be coloured according to different fields in the passport data, including their geographic origin. Colouring based on
region (e.g. Europe) or sub-region (e.g. Northern Europe) is often more useful than colouring by country due to the large number of countries
represented in the AGG. Note that the data contained in ‘region’ and ‘sub-region’ fields has been implemented in Genolink specifically and is
not part of the passport data from Genesys-PGR.

D FairyBread ¢ Barley AGG Bariey - Release 260430 (5 AN Accessions

Principal Component 2 (PC2)

Apply metadata
coloring to the PCA plot

Customise displayed

. passport data columns

@o Country of Origin sins  Fit try ) & Expont

® Country of Origin .
Genotype 10 + Accession Number 3 Accession Name & of H Region 2 Sub-Region 2 e Taxonomy 2 0 Nae :
o o o o o Country of Origin - N ame ool v
) AUSTRALIAN CENTRE  Rogion

ACSIGONBARLIB0T A66 100001 8ARL CHEBEC ® Austraia Oceania Austrafia and New Zesland 101873011V Mordeum VgMe L SUBSD. 1 ANT FUNCTIONAL

Wioere GENOMICS Sub-Region

Donor Name
AGGY000028ARLI-800007 Hordeum vuigar . AUSTIOY CHv i
= AGG 100002 BARL HARRINGTON ® Australa Ocoania Australa and New Zealand 10.18730/1€YJ2J - VR — PLANT FUNCTIONAL  Biological status

0o Y. GENOMICS

Text filter
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@D FairyBread > <+ Barley

06

04

0.2

PC2(4.5%)

+ Add Filter

Genotype ID +

AGG100001BARL1-
B800007-5-01

AGGINNNO2RARI 1-

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)

v > AGG Barley - Release 260430 (3

Accession Number ¢

AGG 100001 BARL

Accession Name ¢

CHEBEC

>

2 All Accessions v

Country of Origin ¢

Australia

0s
PC1(10.6%)

Region ¢

® Oceania

: ". -y '%"&%‘..‘é&,é“

AR

Sub-Region ¢

Australia and New
Zealand

Australia and New

bt

10.18730/1EYJH

® Oceania (9531
Asia (5375)

® Americas (5056)

® Europe (4359)
Atrica (1507)
N/A (1412)

Classification
legend

P Oli+@® axpEm @A @

1. Apply metadata coloring

based on ‘Region’

& Export 2% Columns

GNyup graph by

Taxonomy & Donor Name ¢ Biolog
AUSTRALIAN

Hordeum vulgare L. CENTRE FOR PLANT

subsp. vuigare FUNCTIONAL -
GENOMICS Sub-Region

Donor

AUSTRALIAN Name

Hordeum villaare | CFNTRF FOR PI ANT
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D FairyBread > < Barley

06

0.2

PC2 (4.5%)

-06

+ Add Filter

Genotype ID +

AGG100001BARLY-
800007-5-01

v >

AGG Barley - Release 260430 (3

Accession Number ¢ Accession Name ¢

AGG 100001 BARL CHEBEC

>

2 All Accessions v

Country of Origin ¢

Australia

05
PC1(10.6%)

Region ¢

Sub-Region ¢

Australia and New

ni
Ocsenis Zealand

Australia and New... (9531)
Northern America (3860)
Eastern Asia (1764)
Western Asia (1720)
Southern Asia (151)
Eastern Europe (1456)
Western Europe (1346)
Latin America and... (1196)
Sub-Saharan Africa (1107)
Northern Europe (984)
Southern Europe (573)
Northern Africa (400)
Central Asia (379)
South-eastern Asia (1)
N/A (1412)

oA e

b

L XX X J .\

B Oiit+ @ 2

Classification

legend

2. Apply metadata coloring
based on ‘Sub-Region’

Export 2% Columns

(«

DOI Taxonomy 2 Donor Name ¢
AUSTRALIAN
Hordeum vulgare L. CENTRE FOR PLANT
10.16730/1EVIH subsp. vulgare FUNCTIONAL
GENOMICS

AvieTaas A
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Samples can also be identified in the plot through filtering for a range of passport fields.

3. Search by ‘Donor Name’ or ‘Country of Origin’ as

shown in these examples

=

+ AddFirer @ Country of Origin ntains  China x

-| + AddFirer A DonorName contains  IPK x

710 Syria accessions

383 IPK accessions | [ e @ commoronon oo N
|
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Task 10: Investigate genetic clustering patterns using 3D PCA plot

Sometimes genetic relatedness can be misleading when looking at a 2D PCA plot. In the example below, lines from Ethiopia do not look to be
as genetically distinct as reported previously in the IPK barley genebank (Milner et. al., 2019). In this example, we will visualise the plot in 3D to
get a better understanding of genetic diversity.

Settings Note!
Toggle the
‘Advanced plot

Pt coow pasette

2. Click
‘Settings’ sssesessneee settings’ bar.

Advarced phot settirgs

3. Select ‘PC3’ from
the ‘Z axis’ drop down
menu

+ Add Filter @ Country of Origin  contains  Ethiopia x

=

1. Filter for accessions originating 4. Select ‘Data

Explorer’ from the left

from ‘Ethiopia’ using the ‘Country
of Origin’ filter

side panel to return to
the plot
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5. Rotate the axis

with the cursor
until most of the 0.005
892 accessions
from Ethiopia are ¥ 0.000
<
shown on the left- -
hand plot 5 ~0.005
a
0010 4 -,
-0.015 -
Austrakia and New... (9531 6' Release I d I : ] l
Northern America (3860) -0.005 0.005 0.015

Eastern Asia (1764) the filter for

Western Asia (1720)

e ‘Ethiopia’ PENA)

Western Europe (1346)

wr—g s, s then filter by Supplementary Figure 3 from Milner et al. 2019

Northern Europe (984) > _— 19,778 barley accessions from the IPK genebank genotyped
Southern Europe (573) Sub-Reglon Wlth GBS

Northern Africa (400
Central Asia (379)
South-eastern Asiggl)
N/A (1412)

+ AddFilter @ Countryof Origin contains  Ethiopia ° - &, Export 25 Column: % Sub-Region

Once the data is plotted in 3D, the separation of the Ethiopian samples can be visualised much more clearly. This plot now closely resembles
that reported by Milner et. al. (2019) for barley accessions in the IPK genebank.

|
|
|
|
|
I
|
I
|
!
!
|
1
|
: 4§ Ethiopia
|
|
|
|
|
|
I
I
|
i
|
|
|
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Pretzel tasks

Navigating the Pretzel interface

The Pretzel screen consists of three main sections:

0D P freue x I
« C n mplunlmﬂc«mah‘\ol
” 1 A I
<
- = Q o |
Gooup 4 v] Gopla v
Category & v

lSw'Lh All Datasets

Cane ] Mo

o

4 Ccer arietinum - CBA Cagtain OX - Genome

£ Upoad new dats n
-
-
-

4 Cowr arietirum . CBA Cagtaim OC - Mavkers - Puisesdx v1.0

1
- Datasets
‘Display options
‘ Search
functions
Data upload

4 Ccer aietirum - COCHonter grm3 - Genome

Canvas

Pretzel main interface

Cheng 2024
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There are multiple ways for users to figure out which part of the genome to start interacting with.

Genomic Feature of Gene or Blast Accession Haplotype
co-ordinates interest marker ID of interest
P-uv:_u'v\;: Vi ehrILGS Kanpa x Yorum | o Vi [ p— 3
. o Selected Features 0 - @ sasy B
F = Featuresinput @) DNA Sequence Input | FASTA - <
wed . B - . RM-B1 >AY423375 2 i
- F . GGAGAAAGAAACCG AAAAATGGTTGTA H
- v GAAGAAACCCCCAAATCCATCATCACCGACGATCAA S
E ATCACAACAACCCTAATCGCGTTATCGAAGACGACA
ACAATCTTGAAGA CTO AAGACG —
3om 4 - - i ATTCCTCCGCCACTTCCAAACCCGTCGTCCACCAAC
o CTCACCTCCTCGAGAATTCTTGGACTTTCTGGTTTGA H
LD \\ r TACCCCCGCAGCAAAATCCAAACAAGCCGCTTGGG
[ I - GTAGCTCAATGCGACCCATCTACACTTTCTCCACTGT 2
o—— = TGAAGAGTTTTGGAGCATTTACAATAACATTCATCATC 2
son - \\ i Va TGGCAATGATTGGAGAACAATTTGATCATGGAGATGA
- \\x\ P AATTTGCGGAGCGGTTGTGAATGTAAGGGGTAGGGC
- - @ Match aliases O Search m
- [ O searc |
nom -
. L ‘_'
: 2on om0
ol
;Z
Wom -
28] reser
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Background information relevant to workshop tasks

The exercises undertaken in this workshop focus on Rrs2, a major gene for resistance to barley scald (Rhynchosporium commune). Rrs2,
located on chromosome 7HS (Hanemman et. al., 2009), is a well-characterised and effective source of resistance (Marzin et. al., 2016; Hautsalo
et. al., 2021), making it an attractive target for introducing novel resistance into barley breeding germplasm. While Rrs2 has been extensively
studied, a key challenge for breeders is determining where this resistance occurs within broader germplasm collections and identifying
additional material that may carry the same favourable resistance haplotype. Extensive resources already exist for Rrs2, including diagnostic
markers, candidate genes, and candidate carrier lines (Marzin et. al., 2016; Hautsalo et. al., 2021). However, translating this knowledge into

practical germplasm discovery requires the integration of genomic data, diversity analyses, and visualisation tools.

Using Genolink, FairyBread, and Pretzel, the tasks in this workshop demonstrate how existing knowledge of Rrs2 can be combined with AGG
genomic resources to identify candidate sources of scald resistance, discover promising germplasm, and improve the likelihood of successfully
introducing Rrs2 into barley pre-breeding programs. These examples show how genomic information can support more informed germplasm
selection for both research and breeding.

Aims:

e Where is the Rrs2 gene located in the barley genome?
e Can markers on the Wheat Barley Infinium 40K SNP beadchip detect Rrs2?
e What is the frequency of the Rrs2 haplotype in the AGG?

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026) 40



Task 11: Identify a likely accession in the AGG that can be used in subsequent steps to identify a haplotype for Rrs2

Firstly, we need to identify accessions known to carry the
Rrs2 gene.

» Twelve accessions were reported to carry Rrs2 in
Marzin et. al. (2016) (see the table on the right-
hand side).

We will use Genolink to search the passport data to
determine whether any of these accessions are in the AGG
and whether we have genotype data for them. We will
start by looking for ‘Osiris’.

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)

Variety Informati Resi PEI1 | PEI2 | PEI3 | PEI4 | PEIS | PEI6 | Gene
Anakin Freising (ONA) not analyzed x H1 H1 H1 H1 H1
Atlas Acc.495017 resistant H1 H1 H1 H1 H1 H1
Atlas 46 Acc. HOR3876 resistant M2 M1 H1 H1 H1 H1
Atlas 54 (€1 9556) Acc.HORISA7 i H1 H1 H1 H1 H1 H1
12238 Freising Acc. HOR1057S resistant H1 H1 H1 H1 H1 H1
1452395 Freising not analyzed H1 H1 H1 H1 H1 H1
Digger Acc.18560 resistant H1 H1 H1 H1 H1 H1
Gloriacome Freising not analyzed H1 H1 H1 H1 H1 H1
|escatdadura Freising resistant H1 H1 H1 H1 H1 H1 Rrs2+
Forrest (AUS) Acc.400180, HOR3631 resistant H1 H1 H1 H1 H1 H1 rs
Mobbit Freising (ONA) not analyzed x H1 H1 H1 H1 H1
Landi Freising (ONA) not analyzed x H1 M1 H1 H1 H1
Livet (AUS) Acc.408567 not analyzed H H1 H H H b
Freising resistant H H1 H H H1 H
Pewter Freising ] M1 H H W b
Pl 452395 Freising resistant H1 H1 H1 H1 H1 H1
Turk x Atlas (€1 7189) Acc. HORSSS1 resistant W1 H1 H1 H1 H1 H1
Visconsin winter x Glabrion  |(C1 8162) Acc. HORSSSS resistant x H1 H1 H1 H1 H1
[Abyssinian (HOR 5041) (€1 1237) Acc.HORS041 resistant H2 H2 H2 H3 H1 H2
Alexis Freising susceptible M1 H2 M2 W2 H1 H3
o8 Acc. BCCB14, Genbank IPK  |resistant H2 H2 H2 H3 H1 H2
Barke Freising susceptible H1 H2 H2 H2 H1 H3
Brier Acc.HOR3106 susceptible Ha H3 H3 H6 H1 Ha
C111258 Freising not analyzed ? He Ha HS H1 HS
Gairdner Acc.408175 resistant H1 HS H2 ? H1 H2
Golden Promise (GZ) Genbank IPK bk H3 H6 HS He H1 H6
Harrington Freising resistant M2 M2 M2 H3 H1 M2
Hendrix Freising susceptidle H3 H6 HS H4 H1 H6
Mispont (C18828) Acc. HOR9S3S susceptible H1 HS H2 ? H1 H2
[Hudson Acc. BCCSS0, Genbank IPK g H2 H2 H2 H3 H1 2 | Rrs2-
Im (€1 967) Acc. HORS032 resistant ? H6 HS ] H1 H6
Morex Genbank IPX susceptible Ha H3 H3 H6 H1 H4
Nigrindum (€1 11549) Acc. HOR4844 resistant H3 H6 H6 He H1 H6
Onsiow Acc.406008 resistant H1 H5 H2 ? H1 H2
Opal Freising susceptidle HS H4 Ha HS H1 HS
Prestige Freising susceptidle H2 H2 H2 H3 H1 H2
Quinn (€1 1024) Acc. HOR2397 not analyred H3 H6 HS Ha H2 ?
Stetfi Freising susceptible H3 H6 HS He H1 H6
Steudelli (€1 2226) Acc. 402008 not analyzed H2 H2 H2 H3 H1 H2
Turk 8886 (€1 14400) Acc. HORSSS6 susceptible H1 H2 H2 H2 H1
[Cebada Attas Acc. HOR19750 resistant LA A A
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In this task, we will begin by finding a specific accession in the AGG that might represent the accession ‘Osiris’ reported to contain Rrs2 in

Marzin et. al. (2016).

1. Use the Passport Filters to search for
‘Osiris’ barley accessions in the AGG

11 relevant accessions are retrieved,

with 9 having been genotyped

# Institute Code Holding Institute Accession Number Accession Name | Provenance of Material |  GenotypelD
Total Accessions: 11 | I
1 AUS165 Australian Grains Ge...  AGG 401680 BARL OSIRIS 3 L | AGGA01680BARL1-B
2 AUS165 Australian Grains Ge...  AGG 401679 BARL OSIRIS | Algeria | AGG401679BARL1-B...
Filter Mode: Passport Filter I |
3 AUS165 Australian Grains Ge..  AGG 401672 BARL OSIRIS , N/A 1 AGGA401672BARL1-B...
Active Filters 4 AUS165 Australian Grains AGG 411853 BARL OSIRIS | Germany |  AGG411853BARL1-
Genebank, Agriculture | | B00004-2-30
Text: e
Victoria | I
Osiris
Institute Code: 5 AUS165 Australian Grains Ge...  AGG 411854 BARL OSIRIS |  Germany | AGG411854BARL2-B...
| |
AUS165 6 AUS165 Australian Grains Ge.. AGG 495136 BARL  OSIRIS | Algeri | AGGASSI36BARLI-S..
Crop: 7 AUS165 Australian Grains Ge... ~ AGG 495204 BARL Osiris | Syra |  AGGA495204BARL1-B...
Y ? 8 AUS165 Australian Grains Ge...  AGG 495188 BARL OSIRIS : Algeria j[ AGGA495188BARL1-B...
Osiris _ 0 9 AUS165 Australian Grains Ge...  AGG 495182 BARL OSIRIS | Algeria |  AGG495182BARL1-B...
10 AUS165 Australian Grains Ge...  AGG 495289 BARL Osiris | Australia | N/A
T Date | |
- n AUS165 Australian Grains Ge...  AGG 1041142 BARL FFM221115 | N/A | NA
Hokding lnstiole Y l‘a. o AEEEE— | e —
B s J3
- . — [ [

After reviewing passport data retrieved, we can see that 9 of the 11 accessions in the AGG have been genotyped. Based on the information in
the table on the previous page, we know the ‘Osiris’ accession we are interested in originated from Freising, so we will begin by prioritising one
of the accessions (AGG 411853 BARL) with ‘Germany’ in the ‘Provenance of Material’ field. Of note, this is one of the accessions in the ‘Osiris’
cluster in FairyBread, not one of the outliers identified in Task 8.

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026) 42



Next, we will use information reported in the literature to determine a location in the genome to analyse. Relevant information includes:

e In 2009, Rrs2 was localised to a distal region of chromosome 7HS, and a SNP was identified that tracks a resistance associated
haplotype on 7HS, potentially resulting from an introgression or inversion event (Hanemann et. al., 2009).

e In 2021, a KASP marker was developed, facilitating high-throughput genotyping and incorporation of scald resistance into modern
barley breeding germplasm (Hautsalo et. al., 2021).
» KASP marker: F1974009
> Prior to this workshop, the position of this marker was identified in the Morex v3 genome by searching for KASP primer
sequences

e In 2025, significant marker-trait associations were identified on chromosome 7HS using the barley 50K SNP array (JHI-Hv50k-2016-
441289 and JHI-Hv50k-2016-445855), providing independent evidence that this chromosomal region remains a key source of scald
resistance in diverse barley germplasm (Noe et. al., 2025).

» 50K marker IDs: JHI-Hv50k-2016-441289, JHI-Hv50k-2016-445855
> The 50K markers are already loaded in Pretzel, so no background work is required to locate their positions in Morex v3.
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Q) AutoSave .'iY' K)*’
Filee Home Insert Draw Pagelayout Formulas
v(i,[!] A Aptos Narrow vl11 v AT AT =
Paste ED v Bl I u+~-H+l & A =
v 8 = &= — =
Clipboard ] Font 5]
H17 v i fx
A
1 Field
2 shortName Barley_FJ974009_KASP
3 displayName Hordeum vulgare - MorexV3 -
4 type Alignment
5 Crop Barley
6 Species Hordeum vulgare
7 Data Source

8 Licensing of original data
9 Curator

10
1
12
13
14
15
16
17

Publication
Comments
Genome _id
Alignment type
Marker type
parentName

Metadata

Data Review View Automate
— General
= |= '0‘7 » '(‘E’,
$ v %
S <
S=TEE B o,
0 =20
Alignment 1] Number

gofficial v

Help

9

Alignment|Barley_KASP_XX

Markers - Rrs2 - KASP - XX

Primers sequences were based on FJ974009 in Hanemann et al. 2009

NA
Name
Hanemann et al. 2009. FINe

appiRg.-Rlysical mapping and dev
resistance gene in barley. Theoretical and Applied Gene

Primer positions were determined using isPcr against Morex V3.

Barley_MorexV3
Marker

KASP
Barley_MorexV3

Alignment|Barley_KASP_XX

Task 12: Upload a dataset into Pretzel to track marker position

., Upload_KF.xlsx’

An Excel sheet has already been pre-loaded with information about the KASP marker ‘FI974009’ reported by Hautsalo et. al. (2021). Before
uploading it to Pretzel, some editing is required to make the dataset name unique. After uploading the custom alignment file, the data will
remain private by default. Refer to the Appendix to find more information about the Pretzel upload file. The following instructions show how
to prepare the metadata. More details on the Excel upload file and meta data is available in the Appendix.

w_ Pretzel Workshop_barley_Alignment_Upload_XX.xlsx ()

1. Save the Excel file with a unique name

incorporating your initials to replace ‘_XX’
e.g.
‘Pretzel_Workshop_barley Alignment_

2. Rename the ‘Field’ by incorporating your
initials to make it unique

(i.e. replace ‘XX’ with your initials)
e.g. ‘Alignment|Barley_KASP_KF’

3. Rename ‘displayName’ by incorporating your
initials to make it unique

e.g. ‘Hordeum vulgare - MorexV3 - Markers -
Rrs2 - KASP - KF’

elopment of diagnostic markers for the Rrs2 scald
- -1522; Hautsalo ¢

4. Add the dataset ‘Curator’ name

5. Rename worksheet by incorporating your
initials, ensuring it EXACTLY matches the ‘Field’

name above in step 2.
e.g. ‘Alignment|Barley_KASP_KF’
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Next, the position of marker ‘F1974009’ will be uploaded into Pretzel as a private dataset, which means only you can see it.

& C @R O httpsy//agg.plantinformatics.io/mapview#left-panel-uplo: KR Map Viewer Change Password & Groups A
%z Map Viewer Change Pa 6. Select the ‘Upload’ tab W Explorer Ed View QsSearch # Upload
G Data Spedification o i J

W Explorer Edl View QSearch #» Upload
LB 88 Csv [E JSON

G Data Specification (2] i J

Replace Dataset with upload

I
I
|
l
|
|
|
1
1
! ,

i 8 cs SO .

FaEDD i i 7. Select the ‘Choose File’ to - iUpIoad Spreacisheets
I
I
[
I
|
[
1
|
1
1
1
I
I
I
!

Drag and drop Spreadsheets and JSON files onto this
|area to upload them or

upload the Alignment file to

Replace Dataset with upload

Pretzel Choose File | No file chosen
{Upload Spreadsheets ‘rddaSpreadsheet.
Drag and drop Spreadsheets and JSON files onto this ‘ ’
rea to upload them or 8. SUCCBSS
Choose File | No file chosen — notification

confirms data was
uploaded

fdd a Spreadsheet.
Dataset ‘Barley_KASP_KF' Uploaded successfully
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Task 13: Load the KASP marker position in the Morex v3 genome assembly

Next, we will find the KASP dataset in Pretzel and load the position of the marker within the Morex v3 genome assembly.

1. Select the ‘Explorer’ tab

& Datasets

Group | Al v| Crop (Barley D
Category [All V]

/

KASP

Case

—

Match

#» Upload new data

+

Trart Ontology Alignment All Datasets

-+

Hordeum vulgare - MorexV3 - Markers - L@ =~
Rrs2 - KASP
+ ordeum vulgare - MorexV3 - Markers - L@ =~
Rrs2 - KASP - KF -

2. Select drop down for Crop to filter the data
and select ‘Barley’

3. Type ‘KASP’ in the Search bar

Note!
Search has been done in a case insensitive
manner and to match all words in search bar.

Note!
Filtered datasets will appear in the left panel.

4. Click on the black ‘+’ icon on the left side of

the dataset name to show available

chromosomes
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Refer to the Appendix for more details on meta data fields.

4 -

& Datasets Barley_MorexV3 : che7H
Group | A
Category | All v sou

KASP Note!
Case Mok Padlockicon
indicates a private
dataset.

Note!
Check that the

#» Upload new data n

Hordeum vulgare - MorexV3 - Markers - L@ =+

+ Rrs2 - KASP

metadata for the

ASP - KF ‘displayName dataset is correct.

5. Click on the green ‘+’icon on the left
side of the chr7H to load the dataset. It
changes to a ‘-’ symbol once loaded
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@ Dataset

*® feat o}

Barley KASP_KF ‘Field’ for dataset name

~

Namespace
Parent
Created

Last Updated
Public

Read Only

Group

apiHost

Meta

Group Owner

06/08/2026, 12:18:49 pm

06/08/2026, 12:18:49 pm

AGG-testing i

AMINGAGG

https__agg_plantinformatics_io

{(13)
shortiame : Barley_F)974009_KASP

displayName : Hordeum vulgare - MorexV3 - Markers - Rrs2 - KASP - KF

type : Alignment

Crop : Barley

Species : Mordeum vulgere

Deta Source : Primers sequences were based on F)974009 in Manemann et al. 2009

Licensing of original data : NA

Curator : Kerrie Forrest

sicel mepping and

in barley. The
1. Pyremiding of
heoretical and Applied Genetics 13

Publi : Man.
catio mer

Comments : Primer
Genome _id : Barley_Morexv3
Aligrment type : Marker

Marker type : KASP
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6. Click on the chromosome name on the top of the

axis to display the axis title menu

Wtxplorer v Q ”» ¢ Q@ Dataset @ reatures ) Q@ ratns @ "
_ (Bartey_Morexv3 : cnerm > Barley_MorexV3
Group Al v| Cropleadey v Hamempecs
Category Al v i Parent
Created 07/05/2026, 1:19:24 pm
’KASP oM Last Updated 07/05/2026, 1:19:24 pm
Case Match Public true
- Read Only true
— tags BlastDb

‘‘‘‘‘‘ ' htne  3an nlantinfarmatice

Flip Axis

Barley_Md rexv3l: chr/H Split Axis

Remove all datasets X Close axis title menu
from view E [EI »

Rename axis title

i fl Barley_MorexV3 : chr7H

Remove selected

s e - Requested features v/s
Barley_KASP_KF

dataset from view
Display/hide features of
a dataset
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7. Click on the ‘Split Axis’ and
close the Axis Title menu

150M

250m

300Mm -

30w o

soom

ssom -

s00M

Barley_MorexV3 : chr7H

som -

100m -

200m -

8. With your mouse pointer,
click and drag along the axis to
highlight the portion of the

chromosome surrounding the
marker. Selected feature will
turn red

9. Click on the ‘Zoom’ button

10. Repeat steps 9-10 to zoom in
on markers
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Barley_MorexV3 : chr7H

S som o

6.00M -

6.50m -

7.00m o

7.50m -

8.00Mm +

8.50Mm +

9.00Mm 4

9.50Mm <4

10.0Mm o

10.5m -

11.0M o

1150

Zoom | Reset
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Barley_MorexV3 : chr7H

5.50M -
Barley_PI974009 R2 KASP1 yf\: Rrs2-linked marker mapped to 7H

6.50M -

7.00M -

7.50M - 11. Display a label for just one
of the markers by first clicking

- on the horizontal marker (blue),
then click on the arrow that

* appears on the axis

9.00M -1

9.50M ~

10.0M <

10.5M <
12. Click the ‘Reset’ button to

11.0M reset the axis zoom

R L

Zoor_ = Reset

You have now identified the position of the Rrs2-linked KASP marker in chromosome 7H of the Morex v3 genome assembly.
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Task 14: Search for an existing marker in Pretzel

Next, we will find the position of two barley 50K markers reported to track scald resistance on 7HS in Noe et. al. (2025) for further evidence of
the genome location of Rrs2. Since the 50K markers are already loaded into Pretzel as a public dataset, we can go straight to Feature Search to
find if the markers have been mapped to the Morex v3 genome assembly. Markers names can be typed manually or copied from the provided
file 2026_ABTS_SupplementaryFilel.txt’.

1. Click on the ‘Search’ tab

VCF to search : NOte.’

[. one v]
s:mpaesinmm The marker labelled in the
previous step will also appear

Features input : in the ‘Feature Search’ field

Selected Features n - Note!

Festures Input ) All Pretzel datasets
containing a feature
with requested ID are

I

|

|

|

|

|

| o eeoce
I & ~HVoUK-2U . >0

‘ listed below.

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

2. Type the two markers below
in the ‘Features Input’ field
st [ within ‘Feature Search’, or
Features Input copy from the provided file

‘ s ‘2026_ABTS_Supplementary
File1.txt’.
JHI-Hv50k-2016-441289
JHI-Hv50k-2016-445855

4. Click on the “+”
button to load the
Match part & ignore case dataset ‘MorexV3_50k’
to display the position
of features of interest

n Barley_FJO74009_KASP che7H [
Match part & ignore case

= 3. Click on ‘Search’ - A
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Task 15: Compare the position of markers from different literature sources

Barley_MorexV3 : chi7H

00+

5. Zoom the axis
untilyou reach a
desired
resolution to
differentiate the
markers

6. Click on each
of the purple
arrows to display
labels for the 50K
markers that
have been added
to the axis

Barley_MorexV3 : chr7H

aom—

JHI-HV50k-2016-441289 P
Barley_F)974009_Rrs2_KASP1, P~

7. Click ‘Reset’ to
reset the axis and
see the markers in

the context of the
entire
chromosome 7H

Barley_MorexV3 : chr7H

sarof FAVARSBIENAIY B

som -

100Mm |

150M -

200Mm

250m —

300M

3som

400M

as0M ~{

Soom

ssom -

600M —

"IIIII"IHIH

wppuprap

Once labels are applied, you can see that the two 50K markers are in close proximity to the KASP marker at the top of chromosome 7H,

suggesting they are interrogating the same locus.
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Task 16: Compare the positions of trait-linked markers to positions of the Wheat Barley 40K markers

Since we want to relate this information to the genotype data for the AGG barley collection, we want to know which Wheat Barley 40K

markers are close to the trait-linked markers. Note that we will be loading marker positions to begin with, not genotype data.

Group All

Category |All

Case

Alignment

# Upload new data

- Hordeum vulgare - MorexV3 - Markers -
Wheat Barley 40K

Match

All Datasets

1. Select the ‘Explorer’

tab

the ‘Crop’ filter

3. Type ’40K’ in the

|
i
|
|
|
|
i
2. Select ‘Barley’ from '
!
i
!
|
l
Search bar I

e Wheat Barley 40k v1.1

Hordeum vulgare - RGT PlanetV2 -

+ Markers - Wheat Barley 40k

Hordeum vulgare - MorexV3 - Markers -

LEE
16 -
2& -

] - A
<

- v Q ~»

@ Datasets o e
Group Al v| Crop Barley hd
Category All v

40k

Case Match

# Upload new data

5. Click on the green
‘+’icon beside chr7H
to load the dataset. It

changesto a ‘-’
symbol once loaded

18 -

Hordeum vulgare - MorexV3 - Markers -
Wheat Barley 40k v1.1

14 -

c Hordeum vulgare - RGT PlanetVv2 -
Markers - Wheat Barley 40k
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Since we want to relate this information to the genotype data for the AGG barley collection, we want to know which wheat barley 40K markers
are close to the trait-linked markers.

ths @ ] t x 9

Note!

40k markers have now been
added to the axis as a new track
and are coloured magenta NSOk Z016- 41208

Barley_MorexV3 : che7H RO 1 Column Stretch Horizontal 4 Auto Column Widt

O ISELECT Marker_t
s20u]

seou 4

6. With your mouse pointer, T
click and drag along the axis to
highlight a portion of the

chromosome surrounding the
trait-linked markers. Selected
feature will turn red

7. Click on the ‘Features’ tab to
see the markers, then click

‘Position’ header to sort by
position along the
chromosome.

We can now see which 40K markers are in the vicinity of the markers linked to Rrs2.
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Task 17: Load AGG genotype data for barley

Next, we will load the genotype data generated by the AGG Strategic Partnership (https://doi.org/10.7910/DVN/LXUOWND) so we can begin
searching for a haplotype to track the Rrs2 gene.

: Barley_MorexV3 : chr7H
1. Select the ‘Explorer’ tab ! . . :

Group Al v| Crop Barley v i oo
Category All v . s

Genotypes\ E;r'ype Genotypes’ in the Search (RRRRI— oo
Case Match i : -

S 60M -4

# Upload new data u
I o o Mo 14 - 3. Click on the black ‘“+’icon on the ! Barley_FI974009_Rrs2_KASP1 ]
Genotypes - AGG Filled-in Release " 1 - - -
240806 left side of the dataset name ' "l
Hordeum vulgare - MorexV3 - Genotypes - L == v ‘Hordeum Vulga re - MorexV3 - I &.00M

+ AGG Filled-in Release 260430

Genotypes - AGG Raw Release
260430’ to show available
chromosomes

Hordeum vulgare - MorexV3 - 126 ~-
Genotypes - AGG Raw Release 240806

Note!
New features track coloured in pink
have been added to the axis.

4, Click on the green ‘4’ icon on the
left side of the chr7H to load the
dataset. It changes to a “-’ symbol
Hordeum vulgare - MorexV3 - Genotypes - & (== once loaded

Barley Pangenome
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Barley_MorexV3 : chr7H

8 oM

8 sm o

9.5m

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)

5. Reset the axis,
then highlight the
axis and zoom until
you have a region
covering about
4.5-7.0 Mbp.
With your mouse
pointer, click and
drag along the axis
to highlight the
markers (they will
turn red).

6. Click on the

‘Genotypes’tab to
display base pair
positions, features and
Ref/alt/null nucleotides
for the selected
markers

7. Adjust the height of
the header row by
hovering your pointer
here until the cursor
changes to a double-
ended arrow, then drag
upwards or
downwards

Barley MV3 VCF-AGG-raw

Barley KASP KF

. MorexV/3 50k

8. Click on the cog
wheel to display the
‘Genotypes’ menu

MorexV'3 40k

Position

I Ar

PO A A000O0>P> A0 A |
22T Z22Z22 | Nl

Note!
Nucleotides have
been defined, but

the actual
genotype calls
are not yet loaded
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Next, we will display the genotype calls in this region for the accession ‘Osiris’, since we know from Task 11 that this accession is likely to carry
Rrs2, and has been genotyped. The Accession ID is provided in 2026_ABTS_SupplementaryFilel.txt. Afterwards we will use the genotype calls
from Osiris to define a haplotype.

Select Samples for Dataset

Name’ field

Select Samples for Dataset

List of samples from VCF  (Towi:27222) [
List of samples from VCF  ( Total : 27242 n
(7]
(7]
Y Filter
Y Filter by Name { |aGG4118538481 1
(O —
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10. Click on the
genotype ID that
appears in the box
below, so it gets
highlighted in grey

9. Type the 11. Click on the
NN o Ccession ID for assnadem.cudedeiis cuadhund ‘VCF Lookup’
Osiris button to load the
AGG411853BARL genotype calls for
= into the ‘Filter by | the Osiris

accession
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Q@ Dataset * Features g Q@ Paths N Genotypes g} & x 73

@ Dataset %* Features g Q raths Il Genotypes ] ¥

L o

now displayed for
Osiris

657 chr7H 657 chr7H
659 ¢
687 chr7H

705 chr7H

657 ch7H
659 chi7H

]
|
|
|
|
Access passport data via Genolink for currently loaded accessions | E
PRSI ) Sort by Passport fields | E §
| 2 Z
i 2
- I gL . B
3 | gl % ﬁ' i =
: : FE R : 3
[} = w | =
g z 12. Toggle button I : 138§ 3 £ $35/= 38
< g and adjust row ' o : -
S S o = . . | 457 chr7H N T ]
R 3
EELE g g 5538 height to increase | e T c M
v z
i Caeth space for o K =2
457 che7H 2 Xeget616 e T o 492 chr7H £ T 0
292 v r « Wl genotype calls I e v A [Wlo
492 che7H : AVR A G 2 i 93 chr7H ey T °
, . e mls displayed ' e Gl T =
ey o . c A Mo ' = — I E
493 chi7H ‘ c 1 [N ik
493 cn7 : VR c v Wl I 522 chr7H T c M-
513 che7H 5 R T G 2 I 526 chr7H [ T .0
522 chi7H ] i C 2 | 526 chr7H A G .0
526 chiTH e T o f7H ‘A G 0
— 8 B | - Ex =+
| H T e < o
541 che7H  C o ote. I 545 chr7H c T .o
sas 7 06 civ Mo Genotype calls are | - cr o
885 che7H AVR 068 - M 0 | 657 chr7H B C .o
A i C 0 . T 0
c v Ml I : [N
6 073 c T 2 | skl £ v .2
687 H 6 484 | 2 0534 i C 0 iz c .o
AVRIG12076 N T 0 l T .0

705 h7H
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Task 18: Search for AGG accessions using the haplotype filter

Next, we will define the haplotype around the region of interest based on the alleles observed in Osiris, then search for how many other barley

accessions in the AGG contain the same haplotype.

Il Genotypes E

res G Paths @

1. Click a series of ‘Ref’
or ‘Alt’ allele for the

series of markers

shown to reflect the
haplotype seen in Osiris

Note! c
Selected alleles appear [——_Y
green. Click on the
green box to deselect stad e s
the marker call. et ar ‘

2. Click on the cog
wheel to display the
‘Genotypes’ menu

......

.
Ly nathondes amthand
2 2T TZT2T T T 2T 222222222222

N - n

Datasets Lookup Resu /

- 0

Select Samples for Dataset

List of samples from VCF o

. ilter by defined Haplotype (18 SNPs) . a

Selected samples to be requested in VCF Lookup
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Note!
Name of the vcf file
loaded is shown in this

The total number of
samples in the vcf file
is displayed by default.

3. Tick the ‘Filter by

defined Haplotype’
and ‘Match exact
alleles’ to filter the
samples and to avoid
heterozygous genotype
calls

Note!

Genotype IDs for all the
samples in the vcf file
are shown by default.
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Note!

The number of samples having the Datasets
defined haplotype is shown here.

Select SaMyples for Dataset

List of samples from VCF (( Filtered:289) J-]

4. Click on any sample in the box
indicated then click ‘Ctrl’ + ‘A’ on your
keyboard to select all samples

(18 SNPs) Match exact alleles

Filter by defined Haplotype

AGG401751BARL1-800001-10-41
AGG4020258ARL1-800001-10-

Note! Selected samples to be requested in VCF Lookup  (289)

All 289 sample IDs will now appear in (SEPEORIBIRANL I A 8
AGG401782BARL2-B00001-10-34

this box. AGGA401751BARL1-B00001-10-41
AGG402025BARL1-B00001-10-72
AGGA01990BARL1-B00001-10-87

- »

<
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Note!

You can remove any
unwanted samples
by highlighting them

and pressing
‘Backspace’ on your
keyboard.
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5. Click on the ‘Lookup’ tab

6. Increase the maximum
number of samples that can
be displayed in Pretzel by
typing ‘300’ into the
‘Samples Limit’ field

7. Click the ‘VCF Lookup’
button to load the genotypes
into Pretzel

Format: ACGT @012

Auto lookup - all datasets

Rows 300 Samples Lint @

=0
VCF Genotype for 4446203
brushed interval 7050600
Brushed Features 20
.
VCF Lookup )

—

»
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The genotypes for all 289 accessions with a matching haplotype are now displayed. Next, we will load passport data from Genolink to help

identify the accessions loaded.

29°CH MR L IBVEUOUCURIIY |
2921100008 L T¥VELBROWON |
56 L £00009 ZTIVEIVEOL YOOV |
641 £00008 L THVEEVAOL YOON |
551 £00009 L TVEOVEOL YOO |
LE- L £00008 ZIVEIEB0L 1O |
V2 1 £00008" L TVEISE0L IO |
961 1-200008° L T§VER SEION |
££:8/100008 L TIVESSOLOYOON |
89-8 100009 L TYVEZ61LOVOOW |
90 ¥200008 L THVELIBIOVOONV |
05 V200009 L TIVES6INOVON |
§4-2°100009 L TSVE0BBOOYOONV |
VE 2100008 L T¥VESZB00YON |
05 8200008 L TIVEEIMOVON |
V18200008 LTVALVOLOVON |
90 8200008 L TIVESYOLOYON |
255200009 L TIVEZSSSOVON |
025200009 L TIVZLSSOYOON |
51°5-200009 L THVESORSOYON |
215200008 L THVE0S¥S0VOW |
9£:9°L00008 L TIVERSO0VON |
2V 9°L00008 L TIVZE WOOVON |
62/9°L00009 L TIVELYSO0YOON |
12:9°L00008" L TVEOVS00YON |
01-9°L00008 L THVEGL W00V |
9¥ £-200008 LTIVEILHOYON |
6 01200008 LTEVEI09L009W |
6521200008 L ¥VE0Z060WON |
011200009 L THVEEDIE0VON |
611100008 LTYVEGBIZOONV |

T NJO 0 0 0 0O 0O OO OO OO OO OUOU OO OO OOOOOOOOOOOOOOOOOOOOO
ANIO O O OO OO OOOOOUOOOOOO O OODOO OO OOODOOOOOOODOOOODODOUOO
TINNO O 0 00O O OO OCOOOOOOOOOOOOO OO OOODOOOOOOOOOOODOOOO

N0 O 0O O O DO OOODOOOOU OOUOOOOUO OO OOOOU OO OOOOOOOOOOOOOO OO OO
TMJ0O 0O OO0 OODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OO

m

s

tly loaded accession:

EEo L ) sort by Passport fields

10. Click on ‘Select Passport

fields’ button

dala via Genolink for curren

0211100008 L T¥VESOE20YON |
8Y'L 1100008 ZIIVEWSZOVON |
OV LL°L0000G" L T¥VEZYSZOvON |
801 L0000 L YVEOS6L0109 |
2£°01°L00008" L THVESZCR0YON |
LY OL-L00008: LTHVEIS ZLOYON |
¥€ 0L L0000 Z1IVEZBLLOVON |
V9°2-200008° LT¥VELB0M0VON |
0F-2 V00009 LIYVEESBLLIOO |
N |

w|

|

v |

NNO O 0 00O OO OOCOOUOOOOOOOOOOOOOOODOOOOOOOOOOOOOOO

NjO O 00O OO O OOOOO OO OO OOOO OO OOOUO OO OO OOOO OO OO OOOUO OOOOOOUOOOO
N0 0O 0 00O 0O OO OOOOOOUOOOOOO©OOOOOOGOOOOOOOOOOOOOO OO
TINJO O 0 0 0OO0OOOOOOOOOOOOOOOOOUOOOOOOOOOOOOOOOOOO
TNJO O 0 0 00 OO O OOOOOOOOUOOOOOOOOOOOOOOOOOOOOOOO
TIMNIO © 0 0 00O O OOOOOOO OO OOOO®©OOOOO OO OOOO®OODOOOOOOOOOOOOOO OO

> Mj0 0 0 0 0 0O 0O OO OO OOOOOUOOOOOOOOOO OO OOOOOOOOOOOOOO
> NJO 0 0 0 0 0O O O OO O O OCOOOUO OO OO OO OO OO OO OOOUD OO OOOOOOOODOOUOOOO

- <iViviu;

“'NOOOO000000000000000000000000000000000000

C TNO 0 0 00O OO OO OCOOOUO OO OO OOOO OO OO OOOOUOOOOOOOOOODOUOOOO OO OO

T 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

T
C

awey

ucr ey

A0V ENDON

A5 ENSON

D dSVA Mg

MEFOON DN EAN Aieg

9. Adjust the height of the header row by hovering
your pointer here until the cursor changes to a
double-ended arrow, then drag upwards or

downwards

q

1 FIST4009_Rrs2 KASP1 ey

gt
som

—_
3 Q
(o) =
> =]
5o S
05 LS ¥
hmunr
tOCBd
B £ o el
o hwn
2% Qg
tbuu
MXtOk
W.nnd.w
= 3 =
eaeac
mmmon
+~ O
= O c o c
58y 85
.lwmgw,
228550
.0 O £ =
00 w QO ©

JHI-HVS0k-2016-441289 =y
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acquisitionDate

aliases

countryOfOrigin.name

crop.name

cropName

doi

donorCode

donorName

genus

instituteCode

institute.fullName

institute.id
institute.owner.createdDate
institute.owner.lastModifiedDate
institute.owner.name
lastModifiedDate

sampStat
taxonomy.grinTaxonomySpecies.id
taxcnomy.grinTaxonomySpecies.name
taxonomy.grinTaxonomySpecies.spegsName
taxonomy.taxonName

1. n accessionName

11. Select ‘accessionName’
then click on the ‘Update and
Close’ button

Note!

To select multiple fields, hold
down the Ctrl button while
clicking each field you want to
add.
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RES dCcessions m

Access passport dats

Genolink

M 12. Tick ‘Sort by Passport fields’
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487 vTH 4578990  Xeger816 | a I | |
492 ovTH 4924614 AVRIG12040 . G
492 e 4925070 AVRIG12050 3 : I
492 7 4929652 AVRG3T122 e T | I
493 cTH 4931908 AVRIG12053 a1 A- I I
493 ov7H 4933348 AVRIG12054 de i
493 o7 4913398 | AVRIG12085 T {2 [21[2)]2 2712 [2)[2 [2i2 J2 j2 ]2 [21]2 22 j2j2/]2i12 |2 |2 |2 [ I 8 !
13 cnei $134964| AVRG12057 O f2fz[2]2 2222222 |2 ]2 ] 22222 ]2 | : | i i B
522 et 5226241 | AVRIG12058 7 RRzlzlzlalzla2lR 221z |z | 2] ‘ : ol
526 cnerm 5265323 | AVRIG12062 ofe 1T 1 [
526 cne7 S266725 | AVRIG12060 G 1 i
S48 che 7 5401303 AVRIG36813 G
S48 o7 SA0M214 | AVRIG12066 CA I l
[ 5416126 AVRG3T123 <l [ |
545 cnerm S459391  AVRIG12067 T
555 cnerm 555008  AVRIG12068 T | I
057 vt 6572577 AVRIG12070 iy fel i |
657 e 6579121 AVRIG12072 cMe IT
L 6591726 AVRIG12073 o BT | |
687 crerm 6871484 | 2.0534 o é., | |
08 che 7053370 | AVRIG12076 s a .

By scrolling across the table, we can see several accessions reported to contain Rrs2 in Marzin et. al. (2016) that carry the same haplotype as
Osiris in this region, including Atlas, Atlas 46, Digger and Livet. Further investigation found that Forrest and Pewter also contain the same
haplotype but were not identified by the haplotype filter due to having some missing data. Preliminary investigation showed that Steffi, Quinn
and Opal, all accessions reported to NOT carry Rrs2 in Marzin et. al. (2016), do not carry the Osiris haplotype — see if you can reproduce these
steps. While we cannot confirm that this haplotype is definitely tracking Rrs2 without validation, at the very least, it may be useful in
narrowing down accessions more likely to carry the gene.
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Conclusion

We were able to connect research knowledge to genotype data from the AGG Strategic Partnership to investigate Rrs2 in barley:

e Where is the Rrs2 gene located in the barley genome?
o Around 5-6 Mb on chromosome 7H of Morex v3
e Can markers on the wheat barley Infinium 40K SNP beadchip detect Rrs2?
o While not validated, a SNP haplotype was identified in multiple accessions known to carry Rrs2, suggesting we can increase
our chance of detecting Rrs2
e What is the frequency of the Rrs2 haplotype in the AGG?
o Only 289 accessions of the 27,242 barley accessions in the AGG carry the haplotype we defined
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Additional tasks - Rrs2 locus for resistance to scald

Task 19: Analyse genetic diversity in FairyBread using a custom list of accessions

Next, we will compare the overall genetic diversity of the 289 lines found to carry the same haplotype as Osiris in the Rrs2 region of 7H using
FairyBread. The genotype IDs are also contained in 2026_ABTS_SupplementaryFile2.txt.

289
Select Samples for Dataset

List of samples from VCF  ( Filtered : 289 )

Genolink

Access passport data via ( Filter by defined Haplotype (18 SNPs)

Select Passport fields

Y Filter by Name  [ri1

m:gé;&:{ufﬁié 2. Click on the ‘Copy’
1. Click on the cog wheel to =) Sl SO PELEE
filtered sample

display the ‘Genotypes’ menu s tobe
AGG401751BARL1-B00001-10-41 identifiers to the
AGGA04087BARL1-B00002-2-64
AGG401782BARL2-800001-10-34 clipboa rd

AGG402025BARL1-800001-10-72
AGG401990BARL1-800001-10-87

[ [ o st crrn
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Next, we will go to FairyBread (https://fairybread.plantinformatics.io) and follow the steps below to display the 289 accessions relative to the
whole AGG barley collection.

@ Data Explorer

(D FairyBread > <« Barley v > B AGG Barley - Release 260430 (4 > < All Accessions v

@ Settings Custom Genotype

Paste a list of gen

List
to find their records within the selected crop dataset. Accepts plain line-separated lists, CSV, or

3. Select ‘Custom List’
1sot: AGG Barley - Release 260430

4. Click ‘Reset’ to clear the

displayed Genotype IDs, then

paste in the 289 Genotype IDs

copied from Pretzel by

clicking in the box and AS040717 AR 3000038 11-4
pressing ‘Ctrl’ + ‘V’ on the AGG414020BARL2-B800030-2-17

keyboard ANG414005BARL2-B00030-2- 42
AGENA025BARL2-B00030-2-49

5. Click the ‘Parse’ button

(® Matched 289

6. Click on ‘Data

Accession

Matched Geno es |IDs will be Genotype ID Accession Name
. typ Humber Explorer’ to return to the
displayed o lot vi
AGG405707BARL1- r— i plot view
B00018-8-27 BARL
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@ Osta Explorer O FairyBread ¢ Barley B AGG Barley - Release 260420 (5 Al Accessions.
T Custom List

@ Setings os

PC2 (4

6. Click ‘Add
Filter’

Fier.

Acce ter Acce ame
& Oenctype ©
@ Accession Number AGO 100001 BARL CHEBEC
B Accession Name
© Country of Origin
& Region AGO 100002 BARL HARRINGTON
© Sub Regon
7. Select cesecx
R Taxonomy AGG 100004 BARL HARRING TONDO/64/plant2/an
¢ H ’ Name :
Custom List o —
€ Biological status CHEBEC X
AGG 100006 BARL HARRING TONOO/64/plantd/an
a_coded

Ausvata

Ausvrala

Ausvala

Australe

Oceania

Oceania

Oceana

Oceana

PCI(06%

Austrata wnd New Zewand

Austraia and New Zeaand

Australa and New Zestand

Austrata and New Zestand
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8. Click button to
convert to dark

mode

oo a8

op
X

B Oii¢P 2
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@ AGG Barley - Release 260430 (4 All Accessions

Not Match (26951)
Match (289)

05
PC1(10.6%)

+ Add Filter 7= Custom List is any of 289 selected X & Export 2 Columns & Text filter Y Clear

Genotype ID + Accession Number ¢ Accession Name ¢ Country of Origin 2 Region ¢ Sub-Region ¢ DOI Taxonomy 2 Donor Name ¢

Biological status ¢

AGG400041BARL1- A 2 2 Breeding/Research
B00OT5-1-14 AGG 400041 BARL C63 Syria Asia Western Asia 10.18730/1EACTW Hordeum vulgare L. ICARDA Material

Based on this plot, we can see that the 289 accessions carrying the ‘Osiris’ haplotype around the Rrs2 locus are otherwise quite genetically
diverse overall.
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Try exploring the results further by adding another filter for ‘Digger’ or ‘Atlas’, then try using the lasso tool to select accessions from the plot.

® AGG Barley - Release 260430 (4 All Accessions

Not Match (27231)
Match (9)

9. Add second filter for
‘Accession Name’to

visualise clustering of
‘Atlas’ accessions

4+ Add Filter 7= Custom List y of 289 selected X ) Accession Name ta &, Export 2% Columns % Text filter Y Clea

Genotype ID + Accession Number 2 i $ Country of Origin 2 Region 2 Sub-Region ¢ Taxonomy 2 Donor Name 2 Biological status ¢

AGG400322BARLY THE UNIVERSITY OF Advanced/improved
Am e Am: X H k -

-B00026-9-74 AGG 400322 BARL United States ericas Northern erica 10.18730/1EAMTD jordeum vulgare L SYDNEY cultivar

AGG400324BARLY THE UNIVERSITY OF Advanced/improved
Am h Am: X Hi k -

-B00026-9-82 AGG 400324 BARL United States ericas Northern America 10.18730/IEAMWF lordeum vulgare L SYDNEY cultivar

THE UNIVERSITY OF
EURMVERS o Advanced/improved

4 ARLY
FOUS003250As. AGG 400328 BARL ATLAS 57 United States Americas Northern America 10.18730/1EANOK Hordeum vulgare L WESTERN
-B00015-3-65 AUSTRALIA cultivar
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@ AGG Barley - Release 260430 (4

10. Add second filter

for ‘Accession Name’
to visualise clustering
of ‘Digger’ accessions

+ Add Filter 2= Custom List

Genotype ID +

AGG400073BARLY-
B00015-1-47

AGG495184BARLY-
B00026-8-38

AGG495206BARL1-
B00026-8-87

Accession Number 2

AGG 400073 BARL

AGG 495184 BARL

AGG 495206 BARL

289 selected

DIGGER

DIGGER

Digger

x

M Accession Name

Country of Origin 2

United Kingdom

United Kingdom

United Kingdom

0s
PC1(10.6%)

Digger

Region ¢ Sub-Region

Europe Northern Europe

Northern Europe

Northern Europe

10.18730/1EADIQ

10.18730/1EMR83

10.18730/1ENSAU
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& Export

Taxonomy 2

Hordeum vuigare L

Hordeum vuigare L.

Hordeum vuigare L.

Not Match (27237)
Match (3)

2% Columns & Text filter

Donor Name ¢

AFRC INSTITUTE OF
PLANT SCIENCE
RESEARCH

ICARDA

ICARDA, NURSERIES

Biological status ¢

Advanced/improvej
cultivar

Advanced/improve
cultivar

Advanced/improve
cultivar
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Task 20: Explore annotated genes in the Rrs2 locus

Load the high-confidence annotated genes for Morex v3 (Hordeum vulgare - MorexV3 - Genes HC) and investigate whether you can identify
any potential candidate genes in the region containing Rrs2. For example, Marzin et. al. (2016) reported that PECTIN ESTERASE INHIBITOR
genes co-segregate with Rrs2. Gene information can be found in the ‘Features’ table. Other feature types will be hidden from view to simplify
the amount of data presented in the ‘Features’ table.

1. Click the axis to open the Axis

title menu 3. Load dataset called ‘Hordeum

vulgare - MorexV3 - Genes HC’

Bariey_MorexV3 : chr7H . Barley_MorexV3 : chr7H

ABNORIVISSST0, (P> JHI-HVS0K-2016-441289 B

Barley_F)974009_Rrs2_KASP1 P Barley_FJ974009_Rrs2 KASP1 P

.oom -

2. Click the ‘eye’icon on

all the datasets except
‘Barley_KASP’ to hide
them from the display

Zoom | Reset Zoom TR
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Q Datase

Block
Barley_KASP_KFichrTH
Barley_KASP_KF:chrTH
MorexV3_Annot_HC:che7TH
MorexV3_Annot_HC:che7TH
MorexV3_Annot_HC:che7TH
MorexV3_Annot_HC:che7TH
MorexV3_Annot_HC:che7TH
MorexV3_Annot_HC:che7TH
MorexV3_Annot_HC:che7TH
10 MorexV3_Annot_HC:che7TH
11 MorexV3_Annot_HC:che7TH
12 MorexV3_Annot_HC:che7TH
13 MorexV3_Annot_HC:che7TH
14 MorexV3_Annot_HC:che7TH
15  MorexV3_Annot_HC:che7TH
16  MorexV3_Annot_HC:che7TH
17 MorexV3_Annot_HC:cheTH
18 MorexV3_Annot_HC:che7H
19  MorexV3_Annot_HC:che7TH
20  MorexV3_Annot_HC:cheTH
21 MorexV3_Annot_HC:cheTH
2  MorexV3_Annot_HC:cheTH
23 MorexV3_Annot_HC:cheTH
24  MorexV3_Annot_HC:che7TH
25  MorexV3_Annot_HC:che7TH
26  MorexV3_Annot_HC:che7TH
27 MorexV3_Annot_HC:che7TH
28
29
30
3
32

O O NOWw s wWwN

MorexV3_Annot_HC:che7TH
MorexV3_Annot_HC:che7TH
MorexV3_Annot_HC:che7TH
MorexV3_Annot_HC:che7H
MorexV3_Annot_HC:che7H
33  MorexV3_Annot_HC:che7TH
34 MorexV3_Annot_HC:cheTH
35  MorexV3_Annot_HC:cheTH

# Features

4. Click on the ‘Features’ tab to see the

Barley_F1974009_Rrs2_KASP1
Barley_FJ974009_Rrs2_KASP2

HORVU.MOREX.r3.7HG0637770
HORVU.MOREX.r3.7HG0637450
HORVU.MOREX.r3.7HG0637610
HORVU.MOREX.r3.7HG0637400
HORVU.MOREX.r3.7HG0637480
HORVU.MOREX.r3.7HG0637640
HORVU.MOREX.r3.7HG0637460
HORVU.MOREX.r3.7HG0637310
HORVU.MOREX.r3.7HG0637340
HORVU.MOREX.r3.7HG0637540
HORVU.MOREX.r3.7HG0637360
HORVU.MOREX.r3.7HG0637680
HORVU.MOREX.r3.7HG0637620
HORVU.MOREX.r3.7HG0637560
HORVU.MOREX.r3.7HG0637280
HORVU.MOREX.r3.7HG0637760
HORVU.MOREX.r3.7HG0637500
HORVU.MOREX.r3.7HG0637570
HORVU.MOREX.r3.7HG0637710
HORVU.MOREX.r3.7HG0637430
HORVUMOREX.r3.7HG0637440
HORVU.MOREX.r3.7HG0637590
HORVU.MOREX.r3.7HG0637550
HORVU.MOREX.r3.7HG0637630
HORVU.MOREX.r3.7HG0637600
HORVU.MOREX.r3.7HG0637290
HORVU.MOREX.r3.7HG0637690
HORVU.MOREX.r3.7HG0637330
HORVUMOREX.r3.7HG0637410
HORVU.MOREX.r3.7HG0637320
HORVU.MOREX.r3.7HG0637700
HORVUMOREX.r3.7HG0637470
HORVU.MOREX.r3.7HG0637580

Genotypes &

Position
5831386
5882060
6212744

5530386
5830920
5482940
5559529
5883249
5540242
5365180
5415803
5647495
5445865
6045036
5832574
5716947
5259226
6206189
5571194
5740740
6144468
5509276
5513653
5796225
5686255
5879175
5806889
5320854
6078182
5404237
5492133
5398236
6111328
5554414
577217

End
5831465
5882139
6213100
5531441
5831719
5484255
5559918
5883899
5540856
5365479
5420236
5648674
5449592
6045650
5833224
5717582
5268079
6210278
5576159
5741375
6145082
5510556
5514968
5796830
5687817
5882297
5808301
5330232
6078796
5406824
5493413
5403567
6111942
5558145
5773322

HORVU.MOREX.r3.7HG0637770.1
HORVU.MOREX r3.7HG0637450.1
HORVU.MOREX.r3.7HG0637610.1
HORVU.MOREX.r3.7HG0637400.1
HORVU.MOREX.r3.7HG0637480.1
HORVU.MOREX.r3.7HG0637640.1
HORVU.MOREX.r3.7HG0637460.1
HORVU.MOREXr3.7HG0637310.1
HORVU.MOREX.r3.7HG0637340.1
HORVU.MOREXr3.7HG0637540.1
HORVU.MOREX.r3.7HG0637360.1
HORVU.MOREX.r3.7HG0637680.1
HORVU.MOREX r3.7HG0637620.1
HORVU.MOREX.r3.7HG0637560.1
HORVU.MOREX.r3.7HG0637280.1
HORVU.MOREX.r3.7HG0637760.1
HORVU.MOREX.r3.7HG0637500.1
HORVU.MOREX.r3.7HG0637570.1
HORVU.MOREX.r3.7HG0637710.1
HORVU.MOREX.r3.7HG0637430.1
HORVU.MOREX.r3.7HG0637440.1
HORVU.MOREX.r3.7HG0637590.1
HORVU.MOREX.r3.7HG0637550.1
HORVU.MOREX.r3.7HG0637630.1
HORVU.MOREX.r3.7HG0637600.1
HORVU.MOREX.r3.7HG0637290.1
HORVU.MOREX.r3.7HG0637690.1
HORVU.MOREX.r3.7HG0637330.1
HORVU.MOREX.r3.7HG0637410.1
HORVU.MOREX.r3.7HG0637320.1
HORVU.MOREX.r3.7HG0637700.1
HORVU.MOREX.r3.7HG0637470.1
HORVU.MOREX.r3.7HG0637580.1

o i len2 ' [ Column Stretch Horizontal

ABRE binding factor 4
Polyubiquitin
Plant invertase/pectin methylesterase inhibitor

Haloacid dehalogenase-like hydrolase family protein, putative, expressed

Serine/threonine protein phosphatase 7 long form isogeny
Invertase inhibitor

Polyubiquitin

LRR receptor-like senne/threonine-protein kinase EFR
NBS-LRR resistance-like protein

Sulfotransferase

NBS-LRR resistance-like protein

Invertase inhibitor

Invertase inhibitor

Invertase inhibitor

Alpha-dioxygenase 2

Eyes absent-like protein

Disease resistance protein (NBS-LRR class) family
Invertase inhibitor

Invertase inhibitor

F-box like protein

genes in the interval highlighted on the axis

% Auto Column Width

Pfam-IDs

PFO0240, PFO0240,PFO0240,PFO0240 PFO0240
PFO4043

PF13419

PF10536

PFO4043

PFO0240,PFO0240,PFO0240

PFO0685
PFO4043

PFO4043
PFO4043

PFO0931

Haloacid dehalogenase-like hydrolase family protein, putative, expressed .

Invertase inhibitor

Leucine-rich repeat receptor-like protein kinase
Plant invertase/pectin methylesterase inhibitor
Wemer Syndrome-like exonuclease
Alpha-dioxygenase 2

Invertase inhibitor

ATP-dependent RNA helicase

F-box like protein

ATP-dependent zinc metalioprotease FtsH
Invertase inhibitor

NBS-LRR resistance-like protein

Invertase inhibitor
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PF13855,PF13855,PF08263
PFO4043
PFO1612
PF03098

PFO0646
PFO0004, PFO0004

PF00931,PFO0931
PFO4043
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Additional tasks on the nud gene conferring hulless barley

Task 21: Finding haplotypes in the nud gene locus

In this task, we will search for a haplotype tagging the nudum (nud) locus that confers a hulless (or ‘naked’) caryopsis. Taketa et. al. (2008)
reported a 17kb deletion on chromosome 7H containing the nud gene was identified in Kobinkatagi (a Japanese landrace) and nud-Bowman (a
near isogenic line), relative to hulled variety Haruna Nijo, and identified a candidate gene for the Nud (hulled) gene as an ethylene response
factor (ERF) family transcription factor. Jayakodi et al (2020) identified the same 17kb deletion in sequence data for 36 naked varieties.

This example demonstrates the power of capturing information about ‘null’ genotype calls, when a marker is deleted or highly divergent. This
can be seen as a lack of fluorescence when using SNP BeadChips, or as missing sequence from a genome assembly. Null calls are now captured
in the AGG genotype data standard and are recognised by Pretzel to enable investigation using null calls.

Genotypo Cal

Homozygous REF

0/0:0
4 (two reference alleles)
' 1/1:0 Homozygous ALT
. : (two alternate alleles)
» B __ . Heterozygous
i Null‘alfele on 40K arfay 0/1:0 (one reference allele and one
alternate allele)

SE——

S : /=) Missing data
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We will begin by finding the location of the Nud gene (conferring the hulled trait) in Morex v3.

1. Click on the ‘Search’ tab

2. Type the gene below in the
‘Features Input’ field within
‘Feature Search’, or copy from
the provided file
‘2026_ABTS_Supplementary
File1.txt’
HORVU.MOREX.r3.7HG0719680

3. Click on ‘Search’

4. Click on “+’ button to load the
dataset ‘MorexV3 50k’ to
display the position of features

VCF to search :
:None VI
Samples input :

Features input :

Q Feature Search ~~ © e

—
Selected Features n -
Features Input 1]

HORVU.MOREX.(3.7HG0719680

Match part & ignore &2

Received :

1 Chromosomes : 1 Features

of interest. Button will turn ¢-’
once selected

n >\10rexV3_Annot_HC cheTH [l

Barley_MorexV3 : chr7H

a20m -

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)

Feature has

been added to
the axis
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Next, we will load into Pretzel the in-silico genotype calls for Wheat Barley 40k markers from the 76 accessions making up barley pangenome
v2 (Jayakodi et al., 2024), produced using the digital tool Brioche, to see if we can detect a haplotype to track the hulless trait at the nud locus.

Group [ All

v| Crop|

Barley v I

Category [ All

v]

# Upload new data

5. Select the ‘Explorer’ tab

6. Type ‘pangenome’ in the Search

Match

2N

Pangenome

nchrm -
n chrdH * -

Hordeum vulgare - MorexV3

- Genotypes - BD

nchrZH -
chrSH -

n chr3H [t~
nchr6H -

bar

7. Click on the black ‘+’icon on the
left side of the dataset name
‘Hordeum vulgare - MorexV3 -
Genotypes - Barley - Pangenome’
to show available chromosomes

8. Click on the green “+’icon on the

left side of the chr7H to load the

dataset. It changes to a *-’ symbol
once loaded
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Barley MorexV3 : chrTH

9. Highlight a portion of the
chromosome surrounding the

gene. Selected feature will turn
red.

10. Click the ‘Genotypes’
tab and click the ‘cog

wheel’ to display the
‘Genotypes’ menu
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Mo 3 At

Name

MAF
1 Ret

1 An

P AO PO 0 A0 0

I Nut

2T TTTzTTTZTZ2T2TZTZTZ
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Note!
All 76 sample IDs will now
appear in this box.

Note!

You can remove any
unwanted samples by
highlighting them and
pressing ‘Backspace’ on
your keyboard.

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026)

Datasets

Barley_MV3_Pangenome_VCF

Select Samples for Dataset

List of samples from VCF (" ( Total : 76 g

Filter by defined Haplotype ©

Y Filter by Name I: Iter available samples by name

GCA_951817075.1_Hvulgare_WBDC_103_BPGv2_genomi
GCA_951817375.1_Hvulgare WBDC_348 BPGv2_ genomifl

GCA_951817435.1_Hwvulgare_WBDC_349_BPGv2_genomige

Selected samples to be requested in VCF Lookup (76)

GCA_949782835.1_Hvulgare_cv_Barke_BPGv2_genomic
GCA_949782845.1_Hvulgare_cv_Bonus_BPGv2_genomic
GCA_949782985.1_Hvulgare_cv_Aizu6_BPGv2_genomic
GCA_949783005.1_Hvulgare_10T)18_BPGv2_genomic v

GCA_949783095.1_Hvulgare_cv_Akashinriki_BPGv2_genomi _/

(G st o e

Note!

Name of the vcf file
loaded is shown in this
tab.

Note!

The total number of
samples in the vcf file
is displayed by default.

11. Click on any
sample in the box
indicated then click
‘Ctrl’ + ‘A’ on your
keyboard to select all
samples

12. Click ‘VCF Lookup’
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Four markers close to the nud gene (AVRIG13429, AVRIG13430, AVRIG13431 and AVRIG13432) show a null allele (‘N’) haplotype. This null

haplotype is present in varieties Du Li Huang and Akashinriki known to have the hulless trait.
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Next, we will load AGG accessions that are likely to be hulless based on passport data. These can be found by searching for ‘naked’ in Genolink,
or by copying examples contained in the supplementary file 2026_ABTS_SupplementaryFilel.txt’. This will enable direct connectivity
between the pangenome, and genotype calls generated from the wheat barley 40k SNP array for barley accessions in the AGG.

14. Highlight features surrounding the
nud gene, then click the cog button to
load Genotype Table Controls

@ Explorer Eal View Qsearch #» Upload
@ Datasets ] B J s vroreres
arley_MorexV3 : cheTH
Group I All v| Crop [Barley v
Category [All v| '
‘raw ? .

> 3

14. Load the raw , f9%
ver AR Dot oo £
AGG genotype Trait Ontology VC All Datasets I - = E % % - :

333 3 5 £y»s53%
calls dataset l ~ al® 1444 ¢ 2 2SS
‘Hordeum # Upload new data n I 523 G N
vulgare - ' = -

. Hordeum vulgare - MorexV3 - Genotypes - AGG @ | 525 A
MorexV3 - 40205 : wlF = :
525 T
Genotypes — o | Hordeum vulgare - MorexV3 - Genotypes - AGG I . 525 A
AGG Raw Raw Release 260430 | 525 LT
: 525 G
Release 260430’ | | A = -
I = 528 G
| sssu ] o °' 8
! sl :
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I
I
n | Genolink
I A Access passport data via Genolink for currently loaded accessions
- B 6. Click ‘Select Passport ——
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After loading passport data, we can see that multiple AGG barley accessions containing the word ‘naked’ in their Accession Name possess a
haplotype with two null alleles (markers AVRIG13429 and AVRIG13429). It is worth noting that in-silico genotype calls derived from genome
assemblies do not always perfectly correlate with genotype calls derived from SNP arrays due to hybridisation kinetics. In this case, the two
null markers are sufficient to track the nud haplotype across both datasets.
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Task 22: Compare structural variation between Morex and RGT Planet at the chromosome level using Pretzel

Outputs from Brioche can also be used to compare marker ordering for chromosomes from different genome assembilies.

1. Search for ‘40k’ in the
search bar and load chr7H
marker alignments for

Barley_MorexV3 : chr7H Barley_RGTPlanetV2 : chr7TH

each of MorexV3 and RGT Note!
PlanetV?2 A green line
. : drawn between
GrouplAd > the axis
Crop|Bardey v . )
Category Al vl indicates that a

marker with the
same name is

40k D

Case Match anchored to
A A each of the two
different
AL [+ | — versions of
_ Hordeum vuigare - MorexV3 - Markers & o - — oo chromosome 7
" displayed
nmw - nwzr- -
B = Eow=:
[+ U + ERUEE -
1@ Ll cheUn ™= -
+ Hordeum vulgare - MorexV3 - 18 - 45

Markers - Wheat Barley 40k v1.1
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Task 23: Search for the Nud gene in the Morex v3 genome using BLAST

DNA sequence for the Nud gene (AKF40403) is contained in the file ‘2026_ABTS_SupplementaryFilel.txt’. Instructions on how to perform a
BLAST search in Pretzel can be found in the documentation page: https://docs.plantinformatics.io/Use-Cases/Finding-a-marker-or-gene-on-a-

genome—using—dna—sequence/.

Barley_MorexV3 : chr7H Barley_RGTPlanetv2 : chr7H

Q DNA Sequence Blast Search (2]

|
|
|
e e
G sequence Input I P ——, **
|
Reference to search : i Bl YU
[Hordeum wulgare - Morexv3 - Genome v/ I = —— — — — -
— = — — —
DNA Sequence Input : FASTA - | —— T
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Rows : 500 Table Result Limit I o
— |
0 Length of Hit 1
® I
50 % Identity |
_—
|
70 % Coverage |
—_—98
|
|
|

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026) 84



References

Hautsalo J, Novakazi F, Jalli M, Géransson M, Manninen O, Isolahti M, Reitan L, Bergersen S, Krusell L, Damsgard Robertsen C, Orabi J, Due
Jensen J, Jahoor A, Bengtsson T; PPP Barley Consortium (2021) Pyramiding of scald resistance genes in four spring barley MAGIC populations.
Theor Appl Genet. 134: 3829-3843. https://doi.org/10.1007/s00122-021-03930-y.

Jayakodi M, Padmarasu S, Haberer G et. al. (2020) The barley pan-genome reveals the hidden legacy of mutation breeding. Nature 588: 284—
289. https://doi.org/10.1038/s41586-020-2947-8

Jayakodi M, Lu Q, Pidon H et. al. (2024) Structural variation in the pangenome of wild and domesticated barley. Nature 636: 654—662.
https://doi.org/10.1038/s41586-024-08187-1

Marzin S, Hanemann A, Sharma S, Hensel G, Kumlehn J, Schweizer G, Roder MS. (2016) Are PECTIN ESTERASE INHIBITOR Genes Involved in
Mediating Resistance to Rhynchosporium commune in Barley? PLoS One. 11:e0150485. https://doi.org/10.1371/journal.pone.0150485.

Milner SG, Jost M, Taketa S et. al. (2019) Genebank genomics highlights the diversity of a global barley collection. Nat Genet 51: 319-326.
https://doi.org/10.1038/s41588-018-0266-x.

Noe SM, Astrand J, Zakieh M et. al. (2025) Harnessing novel genetic markers for scald resistance from gene bank spring barley genotypes. BMC
Plant Biology. 25: 781 https://doi.org/10.1186/s12870-025-06813-2.

Taketa, S. et al. (2008) Barley grain with adhering hulls is controlled by an ERF family transcription factor gene regulating a lipid biosynthesis
pathway. Proc. Natl Acad. Sci. USA 105: 4062—-4067. https://doi.org/10.1073/pnas.0711034105.

AGG Strategic Partnership Digital Tools Workshop — 22" Australian Barley Technical Symposium, Geelong, Victoria (2026) 85



Appendix

Pretzel data upload templates

Overview

Data can be uploaded into Pretzel using several methods, but the Excel upload method is recommended for most users. Three types of data
(alignments, genetic maps and QTLs) can be independently uploaded to Pretzel as custom datasets, as described below. Note that it is also
possible to upload genomes, BLAST databases and vcf files with assistance from the Pretzel development team.

Data type Dataset Name Format Description

Alignment Alignment|DataName Refers to a feature with a defined position or interval, except for a QTL. This is commonly used for
markers or genes, which are typically anchored to a specified genome assembly. Units are in base pairs
(bp).

Map Map | DataName Used for uploading genetic maps, where units for the defined position are in centiMorgans (cM).

QTL QTL|DataName Used for uploading QTLs. The defined interval positions can relate to either a genome assembly (where
coordinates are in bp), or a genetic map (where coordinates are in cM),

The Excel template file consists of two sheets, the ‘Metadata’ sheet for defining parameters and providing meta data, and the ‘Dataset’ sheet
that contains data you wish to upload into Pretzel.
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A B

1 Field Alignment |Barley_KASP_XX
2 shortName Barley_FJ974009_KASP

3 displayName Hordeum vulgare - MorexV3 - Markers - Rrs2 - KASP - XX

4 type Alignment

5 Crop Barley

6 Species Hordeum vulgare

7 Data Source Primers sequences were based on FJ974009 in Hanemann et al. 2009
8 Licensing of original data NA

9 Curator Name

Hanemann etal. 2009. Fine mapping, physical mapping and development of diagnostic markers for the Rrs2

10 Publication scald resistance gene in barley. Theoretical and Applied Genetics 119:1507-1522; Hautsalo etal. 2021.
11 Comments Primer positions were determined using isPcr against Morex V3.

12 Genome _id Barley_MorexV3

13 Alignment type Marker

14 Marker type KASP

15 parentName Barley_MorexV3

16

17

18

19

20

21 L
22 S f";
23 © brd

© © +
24 o - O
25 ° g © O
26 Q<
= < - »

27 - 0
28

2q

Metadata Alignment|Bariey_KASP_XX
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Metadata sheet

The figure and table below describe the fields in the ‘Metadata’ sheet for uploading a custom QTL dataset into Pretzel. The mandatory fields are
used by Pretzel and are case sensitive; they must match the relevant dataset in Pretzel exactly to link datasets effectively e.g. to link a QTL to a
genome assembly. The optional parameters below are used to display meta data in the ‘Dataset’ panel to align with FAIR (Findable, Accessible
Interoperable, Re-usable) data standards. We recommend using the parameters below as best practise. Additional optional columns can be
added if desired. The figure below shows where the mandatory parameters in the ‘Metadata’ sheet get incorporated into Pretzel.

‘Field’ f My
e or Barley KASP_KF

dataset name Nemaspoce

‘shortName’ of
the ‘parentName’

Sovey Morarvs | ™™

Crented

= Horde e - MoredV3 - Markers - Rn2 - KASP - X ‘displayName’ { - . =

MetaData
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Parameter Details Usage
QTL Alignment Map

Field Name of the custom dataset to be loaded into Pretzel. It is structured as the type of dataset on the mandatory | mandatory | mandatory

LHS, a pipe symbol ‘|’ and the unique name of the dataset on the RHS. E.g. ‘QTL|Dataset_XX’,

‘Alignment | Dataset_XX’ or ‘Map|Dataset_XX’

This dataset name must be unique, it cannot match any other datasets loaded in Pretzel, including

datasets loaded by other users.

Note that this dataset name is NOT used in the left-hand side Explorer panel, it is only displayed in the

‘Dataset’ panel (see Figure below).

This must exactly match the dataset name on the RHS of the pipe symbol in the Excel worksheet

name i.e. the portion in bold e.g. QTL|Wheat_CSv2.1_7AL_QTLs-KF

The name of the dataset is limited to 31 characters (including e.g. 4 characters used for ‘QTL|’) due to

limitations set by MS Excel on the sheet name. Take care to ensure there are no spaces.
Species Taxonomy e.g. Triticum aestivum mandatory | mandatory | mandatory
Crop Used to filter the datasets in the ‘Explorer’ panel based on the crop type e.g. Wheat mandatory | mandatory | mandatory
displayName | Complete, descriptive name that shows up in the left-hand ‘Explorer’ panel mandatory | mandatory | mandatory
parentName | Name of the genome assembly or genetic map that the feature (e.g. QTL, marker, gene) is being mandatory | mandatory not

anchored to. This must exactly match the dataset name in Pretzel. applicable
shortName Short dataset name displayed at the top of the chromosome axis in Pretzel. not not mandatory

Required only for a genome or genetic map dataset. applicable | applicable
platform Type of technology platform used to generate data e.g. 90k, 40k, SSRs, etc. If multiple types of not not mandatory

markers were used e.g. in the case of a consensus map, then the use of ‘multiple’ is recommended. applicable | applicable
licensing E.g. CC BY 4.0 (or 'none' if not applicable) optional optional optional
Citation Reference to a manuscript, 'personal communication (Researcher name)’, 'unpublished' etc. optional optional optional
DOI DOl links the uploaded data to the source e.g. manuscript optional optional optional
Comments Longer description of the dataset, and/or information on the study, or how the data was compiled. optional optional optional

This could include:

- parents and filial generation of a mapping population

- information about the germplasm (e.g. diverse landraces)

- trait information

- analysis and/or filtering steps taken
Contact Person / organisation who uploaded the data (e-mail address encouraged) optional optional optional
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Dataset sheet

The fields in the ‘Dataset’ sheet are very specific to the type of data being uploaded. The names of the mandatory parameters in the LHS
column below are case sensitive.

It is important that the numbers entered into the ‘Start’, ‘End’ and ‘Position’ fields are formatted correctly. In excel, highlight the relevant cells
and set the format to ‘General’, ensuring they do not contain any commas or thousand separators e.g. ‘678380602’ not ‘678,380,602’.

atoswe @D & 9 - T Pretzel Workshop_barley_Alignment Upload_00ise £ O Unofficial + Saved
Home inset Draw Pagelayout Formulas Data Review View Automate Help
Bl i Ak 2@ee |t (om  IDE
Ym v
Paste - CoPY !

A A = . Condttion. Fon
@B-la-A-| = = = | B MegeliCenter ~ - % 9 @ Condiionsl
S Format Painter - - Bl $ . Formatting~  Ta

Capboard ) Font o Angnment ) Number

825 v i fx

A B c D
Name Chromosome Start End
Barley_FJ974009_Rrs2_KASP1 chr7H 5831386 5831465
Barley_FJ974009_Rrs2_KASP2 chr7H 5882060 5882139

0O N O VA W=

11
12
13
14
15
16
17

Metadata  Alignment|Bariey_KASP_XX ‘
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Additional, optional columns can be added as desired to capture other information e.g. human-readable gene descriptions, gene identifiers.

Parameter Details Usage
QTL Alignment Map
Name Name of the QTL or feature mandatory mandatory not applicable
Marker Name of the markers in the genetic map not applicable not applicable mandatory
Chromosome Name of the chromosome the feature is anchored to. mandatory mandatory mandatory
You must check the name of the chromosome in the relevant dataset in Pretzel
for the ‘parentName’.
E.g. if the chromosome in Pretzel is called ‘Chr7A’, then the use of e.g. ‘7A” will
fail to anchor the feature to the chromosome.
Trait Name of the trait being investigated mandatory not applicable not applicable
Start Start position of the QTL. mandatory mandatory not applicable
If you have anchored the QTL to a chromosome in a genome assembly, this
should be the number in basepairs.
If you have anchored the QTL to a genetic map, then the number should be in
cM.
End End position of the QTL. mandatory mandatory not applicable
If the QTL is associated with a SNP marker, then the Start and End positions
should be the same number.
Position Position of the marker in the genetic map not applicable not applicable mandatory
Ontology Crop ontology term from https://cropontology.org/ e.g. CO_321:0000902. optional not applicable not applicable
The data contained in this field enables Pretzel to colour-code QTLs based on
crop ontology terms.
Reference Reference to a published manuscript / 'personal communication (Researcher optional optional optional
name)', 'unpublished' etc.
It can be especially helpful to list a reference for each entry if data has been
compiled from multiple sources.
Comments Longer description of the dataset, and/or information on the study, or how the optional optional optional
data was compiled.
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Troubleshooting

If you encounter a bug and Pretzel is no longer responding as expected, reset your session. The easiest way to do this is put your cursor in the
URL field of your browser and delete characters back to the main URL: https://agg.plantinformatics.io/, then press ‘Enter’ on your keyboard.

If any software bugs are causing problems, please report them to the Pretzel development team: info@plantinformatics.io.

Contact Details

Kerrie Forrest - Senior Research Scientist (Agriculture Victoria, AgriBio, Bundoora)

kerrie.forrest@agriculture.vic.gov.au

Gabriel Keeble-Gagnere - Science Program Leader — Australian Grains Genebank (Agriculture Victoria, AgriBio, Bundoora)

gabriel.keeble-gagnere@agriculture.vic.gov.au

Sally Norton - Genebank Curator and Research Leader of the Australian Grains Genebank (Agriculture Victoria, AGG, Horsham)

sally.norton@agriculture.vic.gov.au
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