
  
 

 
 
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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Duration: 4 hours, including breaks 

Format: Hands-on with guided exercises 

Prerequisites: 

 An interest in using digital tools for genomic data analysis  

 Your own laptop 

Learning Objectives: 

 Understand the capabilities of the digital tools Genolink, FairyBread and Pretzel and 

when to use them 

 Search passport data effectively 

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

 Load genotype data and explore allelic diversity  

 Search for AGG accessions containing a specific haplotype 

 Use the digital tool ecosystem to help make more informed selections of germplasm 

from the AGG 
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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: 

 Search and discover accessions held in the AGG. 

 Access passport and genotype information through connected interfaces. 

 Explore genetic diversity across thousands of accessions. 

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

 Connect AGG accessions to published research, markers, genes, QTL, pangenomes and 

other genomic resources. 

 Identify accessions carrying specific alleles, haplotypes or genomic regions of interest. 

 Export information for downstream analyses and breeding decisions. 

 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 

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: 

 Searches AGG accessions using passport information. 

 Identifies whether an accession has been genotyped. 

 Links accession records directly to genotype datasets. 

 Filters accessions using taxonomy, country of origin, donor information and other 

passport fields. 

 Exports accession and genotype information. 

 Provides an API 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: 

 Visualises genetic diversity using PCA and related approaches. 

 Displays accessions within the context of the complete collection. 

 Integrates directly with passport information through Genolink. 

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

 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.    

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

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: 

 Visualises genebank genotype data. 

 Connects AGG datasets with external genomic resources.  

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

 Enables identification of accessions carrying specific genetic variants. 

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

 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 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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 Re-maps marker positions onto different reference genomes. 

 Generates standardised genotype files. 

 Supports comparisons across genome assemblies. 

 Enables integration of historical and newly generated datasets. 

 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: 

 Allow users to ask questions in natural language. 

 Connect information from multiple ecosystem tools automatically. 

 Help users find accessions and answer research questions without requiring specialist 

knowledge of datasets or software. 

 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 

question 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 

questions 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: 

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

 Exploring genetic diversity of the collection in FairyBread 

 Bringing knowledge from published manuscripts into Pretzel to search for a haplotype to 

tag the gene Rrs2 for scald resistance 

 Search for germplasm in the AGG potentially carrying Rrs2 and investigate their overall 

genetic diversity using FairyBread 

 Using information from literature, search for a haplotype to tag the nud gene conferring 

the hulless (naked caryopsis) trait in Pretzel 

 Understanding how to use null calls in Pretzel 

 Search for AGG accessions carrying the hulless haplotype in Pretzel and investigate their 

overall genetic diversity in FairyBread 

 Optional exercises if time permits 

 

  



  
 

 
 
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.  

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 
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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. 
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Agree to terms of using Pretzel - Click on ‘Account’ then tick the ‘Genolink’ box to agree to the Genesys-PGR Terms and Conditions. 
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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. 
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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. 
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Task 5: Searching passport data for specific accession names 

First, we will search for barley accessions called ‘Osiris’ in the AGG. 
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Now we can review passport data for the 11 accessions returning a match for ‘Osiris’. 
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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. 
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Desired passport data fields can be exported as a text file. 
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Next, we will explore how the search can be refined using exact phrase matching. 
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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. 
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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). 
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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_SupplementaryFile1.txt).  

  

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. 
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The FairyBread interface is described below. 
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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. 
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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. 
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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.  

 

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. 
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Secondly, samples not matching the filter can be hidden from view. 
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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. 
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Samples can also be identified in the plot through filtering for a range of passport fields. 
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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. 
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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.  
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Pretzel tasks 

Navigating the Pretzel interface 

The Pretzel screen consists of three main sections: 
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There are multiple ways for users to figure out which part of the genome to start interacting with. 
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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: 

 Where is the Rrs2 gene located in the barley genome? 

 Can markers on the Wheat Barley Infinium 40K SNP beadchip detect Rrs2? 

 What is the frequency of the Rrs2 haplotype in the AGG? 
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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’. 
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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). 

 

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

 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). 

 

 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: FJ974009 

 Prior to this workshop, the position of this marker was identified in the Morex v3 genome by searching for KASP primer 

sequences 

 

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

An Excel sheet has already been pre-loaded with information about the KASP marker ‘FJ974009’ 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.  
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Next, the position of marker ‘FJ974009’ will be uploaded into Pretzel as a private dataset, which means only you can see it. 
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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. 
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Refer to the Appendix for more details on meta data fields. 
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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_SupplementaryFile1.txt’. 
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Task 15: Compare the position of markers from different literature sources 

 

 

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.  



  
 

53 AGG Strategic Partnership Digital Tools Workshop – 22nd Australian Barley Technical Symposium, Geelong, Victoria (2026) 

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. 
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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. 

 

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/LXU0WD) so we can begin 

searching for a haplotype to track the Rrs2 gene. 
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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_SupplementaryFile1.txt. Afterwards we will use the genotype calls 

from Osiris to define a haplotype. 
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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. 
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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. 
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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: 

 Where is the Rrs2 gene located in the barley genome? 

o Around 5-6 Mb on chromosome 7H of Morex v3 

 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 

 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. 
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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. 
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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. 
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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. 
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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.
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We will begin by finding the location of the Nud gene (conferring the hulled trait) in Morex v3.  
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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. 
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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_SupplementaryFile1.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.  
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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 assemblies. 
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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_SupplementaryFile1.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/. 
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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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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.  
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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 
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. 

mandatory mandatory mandatory 

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 
anchored to. This must exactly match the dataset name in Pretzel. 

mandatory mandatory not 
applicable 

shortName Short dataset name displayed at the top of the chromosome axis in Pretzel. 
Required only for a genome or genetic map dataset. 

not 
applicable 

not 
applicable 

mandatory 

platform Type of technology platform used to generate data e.g. 90k, 40k, SSRs, etc. If multiple types of 
markers were used e.g. in the case of a consensus map, then the use of ‘multiple’ is recommended. 

not 
applicable 

not 
applicable 

mandatory 

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 DOI 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. 
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 

optional optional optional 

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’. 
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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. 

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. 

mandatory mandatory mandatory 

Trait Name of the trait being investigated mandatory not applicable not applicable 

Start Start position of the QTL. 
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.  

mandatory mandatory not applicable 

End End position of the QTL. 
If the QTL is associated with a SNP marker, then the Start and End positions 
should be the same number. 

mandatory mandatory not applicable 

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. 
The data contained in this field enables Pretzel to colour-code QTLs based on 
crop ontology terms. 

optional not applicable not applicable 

Reference Reference to a published manuscript / 'personal communication (Researcher 
name)', 'unpublished' etc. 
It can be especially helpful to list a reference for each entry if data has been 
compiled from multiple sources. 

optional optional optional 

Comments Longer description of the dataset, and/or information on the study, or how the 
data was compiled. 

optional optional optional 
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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 

 

 


