Workshop: Introduction to Pretzel

R

Pretzel

Enabling the seamless connection of plant genotypes to
research and breeding knowledge

Duration: 2 hours
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 what Pretzel does and when to use it

e lLoad a custom QTL dataset

e Load genotype data and explore allelic diversity

e Search for AGG accessions containing a specific haplotype

e Find a genomic region of interest using BLAST

e How to combine different types of data (genomes, genetic maps, QTLs and genes)

- @® Australian N\ GRDC
AGRICULTURE ORIA \ ® GralnS Q GRAINS RESEARCH

W Genebank ngg:g;ﬁw

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.



Contents

INTrodUCtiON t0 AGG Pretzel .......cccooviiiiiiiiiiiiiiiiieie e e e e e e e e e e e e e e e eeaeeees 4
WAL IS Pretzel?......ccooiiiiiiiiiiiieeeeeeeeee e e e e e e e e e e e e e e e e e e e et e eeeeeeeaaeeaaeaennnees 4
WY USE PrELZEI? ...ttt e e e e et e e e e e e e et e e e e e e e eeataaaeeaeaeeassnanaaeaaaennes 5
Pretzel dOCUMENTAtION ...ttt e et e e e e e e e s e e e e e e e e e e e e eaanas 6

WOTKSNOP OVEIVIEW ..vuviiiiiieeiieie ettt e e et e e et e e e e et e e e e et e e s eabeeeeastaseerestneesessneeserans 7

WOTKSNOP taSKS ..t e e e ettt e e e e e e e eaa e e e e e e e aaa e 8
STArtING QUL IN PretzZel .......uveeeeeeeeeeee ettt e et e e e e e e e ettt e e e e e e e aaab e e eaaeeees 8

Task 1: Log in to Pretzel and complete Data Licence Agreement.......ccceeeevvvveeeeieviineeeennneennns 8
=1 L= B YV o 1V | P PPPPUPPRRN 10
ENEry POINES INTO Pretzel ... ..ccooeeeeeiiieee et e e e e e e e e e eaaees 11
Background information relevant to workshop tasks.......ccccoeuvveiiieiiiiiiieiiiiiiie e, 12
UPIoad @ QTL 0 PretzZel .....ccouuueeieiiiieeiiiieee ettt e e s e e e e e e e e e e e eaaae s 13
Task 2: Prepare a custom QTL upload file........coeeeiiiiiiiiiiiii e 13
Task 3: Upload the EXCEl fil@ t0 Pretzel........uueeeeereeeieiie e 15
Task 4: Visualise the Nnew QTL dataset.........uuuuueumimiiiiiiiieee e eeeeeee e 16
Compare positions of QTLs by comparative Mapping .....ccceeeeeeviviiiiiiii e 21
Task 5: Load @ second QTL dataset .......cooeveieiiiiiiiieieee e e e 21
Task 6: Load anchored markers for comparative mapping........cccooeveeeiieiiiiiieeeiiiiieeeeeieees 23
AXIS TIHIE MBNU e e e e e e e s e s e e e eeeeeeeaas 25
Compare position of a QTL with a reported SENE .........uuuieiiiiiiiiiicee e 27
Task 7: Identify a gene of interest using feature search........ccccccoeeeieiiiiiiiiii e 27

Task 8: Identify the equivalent gene in a different genome based on comparative mapping

....................................................................................................................................... 29
Explore diversity in a QTL region contributing to plant height............iiiiiiii i 35
Task 9: Load genotype data.......ccuuuueiii i 35
Task 10: Explore diversity in the region of interest........ccooevvviviiiiiniiiiiciiciee e, 37
Task 11: Sort AGG accessions in the genotype table based on allele calls.......................... 40
Task 12: Filter AGG accessions with a defined haplotype of interest........cccceeevvvieeeeiennnns 41
Explore diversity around a locus containing a flowering time gene orthologue..................... 46
Task 13: Perform @ BLAST SEArCH ...ccciiiiiiiiiiieee et e e e 46

Pretzel workshop — 8" International Food Legume Research Conference & 5™ Australian Pulse Conference 2



Task 14: Explore gene annotations ........ovviiiie i e e 50

Visualising genotype calls for specific aCCeSSIONS ......uuuieiiiiiiiiiiiiie e, 56
Task 15: Visualise genotype data in QTL region for specific AGG accessions............ccuuun.... 57
Additional tasks for @ ChallENEE .......ceeieiiiiiiie e 67
RETEIENCES. ...ttt e e e e et e e e e e e e e e e e e et e e e e e e e e e nnnnnneee 68
USETIUI URLS et e e e e e e e e e e e e e e e e e aeeaaeeeeeeeeeees 69
F AN o o X=T o Vo 1P 70
Pretzel data upload tEMPIAtES ......uuviiiiiiiii e e aaas 70
OVEBIVIBW ettt e e e e bbb s e e s e e et bbb s s e et e e aba s s e e eeeaaanes 70
MeTadata SNEET .....eeeiiiiiiiee e 71
Dataset SHEET......cooiiiiiiiiieei e e e e e e e e e e e e e e e et e e e 73

LI o T o] 11 o Lo Yo ¥ 1 Y= PPN 75
(6] g1 7Tt A D =3 | PSP OPPPTPPPPRRPPP 76

Pretzel workshop — 8" International Food Legume Research Conference & 5™ Australian Pulse Conference 3



Introduction to AGG Pretzel

What is Pretzel?

Pretzel (https://agg.plantinformatics.io/) is an open-source, interactive web application
designed to enable users to connect plant genotype data to research and breeder knowledge. It
allows users to visualise and interact with genetic and genomic data without needing
specialised bioinformatics skills.

As genotype data is generated through the Australian Grains Genebank (AGG) Strategic
Partnership, the genotype data and related datasets (such as genomes, BLAST databases and
marker positions) are being loaded into Pretzel.

Pretzel currently contains genotype data and accessory files for wheat, barley, chickpea, lentil
and field pea, with lupin being released shortly. Data for faba bean, mungbean, sorghum, oat
and Brassica is planned for release in 2025-26.

Pretzel is a flexible platform built to enable users to analyse genetic and genomic data in many
ways. Some of the most common uses include:

e Visualise and explore genetic and genomic datasets, including AGG genotype data

e Search for accessions with specific alleles or haplotypes, including trait-linked markers
e Compare marker order across genetic maps and genome assemblies

e Align QTLs, markers and genes across different genome assemblies

e Investigate pan-genomes

e Explore genes underlying QTLs

e Find alternatives for trait-linked markers

e Compare own private data with genotype data for accessions in the AGG
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Why use Pretzel?

There are many digital tools available, each with their own advantages and disadvantages.
Pretzel does not replace tools such as genome browsers, data repositories or BLAST servers, but
is designed to complement these tools.

What makes Pretzel different:

e Highly interactive with broad utility

e Access and interact with genotype data for AGG accessions

e Upload custom, private datasets e.g. genetic maps, QTLs, genes, markers, genotype data
e Group permissions enable private data sharing with specific users

e Integrates different types of data, including legacy datasets

e Connects with external tools e.g. Germinate, Gigwa

e Built with industry via co-design and user feedback

e Online documentation and training available to support industry use
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Pretzel documentation

Online documentation is available at https://docs.plantinformatics.io/.

O | Preue X @ Preue x +
€ C @ O hups//aggplantinformaticsio el @
P-3 0 1 A

Recent Updates

Three types of documentation are available:

e Basic Functions

o Describes application layout and core features
e Use Cases

o Provides instructions to perform discrete Pretzel functions
e User Stories

o Examples of how Pretzel can be used to answer complex research and breeding
questions
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https://docs.plantinformatics.io/

Workshop Overview

Today’s workshop will cover:

e Layout of the Pretzel GUI

e Uploading a QTL as a private dataset

e Comparing QTLs anchored to different genomes

e Exploring genotypic diversity in a QTL region

e Exploring annotated genes in a QTL interval

e Performing a feature search for a known gene

e Find similar genes across different genomes

e Finding chickpea accessions from the AGG that contain a haplotype of interest
e Comparing allele calls for specific chickpea AGG accessions

e Performing a BLAST search

Optional exercises if time permits include:

e Exploring accession passport data with Genolink
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Workshop tasks

Starting out in Pretzel

Task 1: 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.

M D Prezel x +
« G &) ttps://agg.plantinformatics.io, >

4
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Click on ‘Account’ then tick the ‘Genolink’ box to agree to the Genesys-PGR Terms and Conditions .

0 @ Pretzel % +

< O m 3 nttps:;//agg.plantinformaticsio/mapview

Q@ MepViewsr  ChangePusmerd®  Groups &

@ Dataset ® Festures ] @ Puths] WM Genotypes x £

SOplorer Kl View QSearch # Upload
A [T B Column Stretch Horizontal 5 Auto Column Width
4 2
Group | Al v| croplan v
Category | 2 v
Search All Datasets ‘
case 5751 maten IF T
[ @ AccountSettings | Pretzel x4+ — (=] *
&« C ) httpsy//agg.plantinformaticsio,/account-settings a A o = & - O
v3.9.3 2025-08-22 Documentation Logout B Account &

$fr  MapViewer  Crange Fassword & Groups A

) Genolink : Passport data is sopffeed by Genolink from Genesys-PGR. Uise of this senice means you agree to the Genesys-PGR Terms and Conditions and scknowledge Genasys-PGR as the source when using Genciink data. Refn : htipsy/fwww.genesys-pgr.org/eontent/legalterms
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Pretzel layout

The Pretzel screen consists of three main sections:
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Entry points into Pretzel

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

1 2 3 4
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Background information relevant to workshop tasks

The exercises undertaken in this workshop are associated with genes involved in phenology and plant height in chickpea. Modern
domesticated varieties have a narrow genetic base, which can limit their adaptability and resilience. Globally, there is increasing interest in
mining existing diversity in crop wild relatives and diverse germplasm to help meet challenges in food security, sustainability and climate
adaptation. However, breeders are often hesitant to utilise wild crops and diverse germplasm due to linkage drag and reduced agronomic
performance, since it can be difficult to separate beneficial traits from undesirable ones. For example, genes associated with flowering time
have implications for adaption to different climates and growing seasons, and genes associated with plant height can have a big impact on
plant architecture and yield. Importantly, the presence of some wild alleles could result in flowering at disadvantageous times, or tall plants
that can be impacted by lodging or reduced seed set. Having knowledge of which alleles are present is highly advantageous for selecting the
right material for its desired purpose. The tasks in this workshop show users how to look at genetic diversity among AGG accessions around
QTLs and candidate genes for flowering time and plant height and show how research knowledge can be used to identify chickpea accessions

from the AGG that are more likely to contain wild introgressions. These examples demonstrate how users can make more informed selections

of PGRs in research and breeding.
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Upload a QTL to Pretzel

This task uses data published by Malik et. al. (2023) investigating diversity associated with plant height in chickpea. Information for QTLs on
plant height and lignin content was extracted from the publication and entered into an Excel file in advance, with QTL positions reported
against the CDC Frontier v1 (kabuli) genome assembly (Varshney et al, 2013). This pre-filled file has been provided to you. Today we will edit
this file to ensure the name of the data is unique and then upload it into Pretzel for further investigation. After uploading the custom QTLs, the
data will remain private, and you can easily locate the position of the QTLs whenever you log into Pretzel.

Task 2: Prepare a custom QTL upload file

1. Rename the Pretzel QTL upload file called ‘Pretzel_Workshop_chickpea_PH_QTL_Upload-XX.xIsx’, replacing ‘XX’ with your initials e.g.
Pretzel_Workshop_chickpea_PH_QTL_Upload-KF.xlIsx

2. Open the upload file and rename the sheet ‘QTL|Ca_Malik_PH_QTLs-XX’, replacing ‘XX’ with your initials
e.g. QTL|Ca_Malik_PH_QTLs-KF.

3. Update the dataset name beside the ‘Field’ column in the ‘Metadata’ sheet.
Update the ‘displayName’ field ‘Cicer arietinum - CDC_Frontier_v1.0 - QTL - Malik 2023 Plant height - XX’, replacing ‘XX’ with your
initials.

5. Add your name to the ‘Curator’ field.

6. Save the QTL upload file.
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Chickpea j —
icer arietinum - COC_Frontier_v1.0 - QTL - Malik 2023 Plant height - X(J

none

Malik N, Basu U, Srivastava R, Daware A, Ranjan R, Sharma A, Thakro V, Mihanty JK, Jha UC, Tripathi S, Tyagi AK, Parida SK. 2023. Natural

B8 4. Add the Dataset curator name

Metadata

QTLCa_Malik_PH_QTLs-

Mediator subunit genes modulate plant height in chickpea. Plant J. 1

Ggfiome coordinates for plant height and lignin content QTLs taken from Table

of the publication.

%:1271-1292. doi: 10.1111/tpj.16423.
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5. Rename worksheet by incorporating your
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Task 3: Upload the Excel file to Pretzel

By following the steps below, the QTL will be uploaded as a private dataset.

2 B D P e x | + - & x
« O Mm 3 hittps//agg.plantinformatics.io/mapview#left-panel-upload 1, i ] T L ]
4 7} ut O

1. Select the . _
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‘Upload’ tab .

EEER v s @ son & Column Stretch Horizontas B
I ——

4

& Data Specification

i Replace Dutaset with upload
.Upinad Spreadsheets

o, e 2. Select ‘Choose
|C|mseﬂ-= -1y
. File’ to upload the

QTL file to Pretzel

O @A Pret=l x =+
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22 2 wd
<
- a i % Upload
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confirms uploading of data
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Task 4: Visualise the new QTL dataset

Next we will load the new custom dataset so we can see the location of the QTL on chromosome 4, then adjust the display to colour-code the
QTLs according to the type of traits that were defined in the Excel file.

0 @@ Pretzel x T+

&« G A & htt ps://agg.plantinformatics.io/mapview

1. Select the ‘Explorer’ tab

2. Select drop down for Crop to filter
the data

|Search All Dat

A B 3. Select ‘Chickpea’

Ontology am. Geno, Lentil ment VCF

Wheat
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The screenshot below shows how different fields contained in the Excel QTL upload file are incorporated into the Pretzel Explorer panel,
canvas (i.e. on the chromosome axis), and in the Dataset’s metadata section. Refer to the Appendix for more information on the Excel

template file for uploading custom QTLs.

B D Prezel x4+
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cita : Malik M, Basu U, Srivastava R, Daware A, Ranjan R, Sharma
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Parida 5K. 2023, Natural alleles of Mediator subunit
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Next the QTL display will be adjusted to colour code the QTLs according to trait type.
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Compare positions of QTLs by comparative mapping

Next, we will load a QTL for plant height on chromosome 4 reported in an independent publication by Mugabe et al. (2019) to see whether any
of the QTLs from Malik et al (2023) loaded above are detecting the same locus. Since QTLs from the two different publications have been
anchored to different genome assembilies, this will be accomplished through a comparative mapping approach using the positions of lllumina
Infinium™ Pulses 30K v1.0 BeadChip markers that have been anchored to both assemblies and loaded into Pretzel.

Task 5: Load a second QTL dataset

Ca_Mugabe PH_QTLs

Namespace
Parert Ca_CDCFrontier_gnm3

Created

Last Upcated  2B/07/2025 1:42:31 pm
Public faise

Read Only

tags an

Group AGG-testing

Gioup Oardl  samin@AGD

apiHaost hitps__agg_plartinformatics_fo
Meta

2. Click on the black
'+'icon on the left side of
dataset name to show
available chromosomes,
then click on the ‘+’ green
button on the left side of
chr4
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SEaplorer B8 Vview Qsearch B | pkosd
W Datasets [ 1] - Chickpea_ COCFromtierGd_ 11 Cad Ca_COCFrontier_gnm3 | chd
Group Al ~ | Crop Al e
Category All o - 308
m'{ o : .
Mugabe i~ -
Case | Match ) B
i 3. New QTL dataset will be v
rai ritcl ar s e . -
loaded in the canvas ’
# Upload new data u 34
= Cicer arietinum - COCFrontier_gnm3 - GTL ] i
4. Add label to the QTL as
hrd + [ . .
8- B described earlier .
e

. oCUmentation agout O Account 1
@ Dataset ® Features ) @ parhs g IN Genotypes
“
Ca_Mugabe PH_QTLs
Mamespace
Parent Ca_ CDORonte_gnm3
Created 28077025, 14231 pm
Last Updated  28/07,/2025, 1:4231 pm
Public false

Read Onily frue
tags an
Geroup AGG-testing
Group Owner  admini@PAGG

apitiost hitps__agg_plantinformatics_io

Species - Clcor ardetinum

Crop © Chickpea

display : Clcer arletinum - COCFrontier_gnm3

Hame QTL - Mugabe 2819 Plant hedght

l1icensing & nome

Cita : Mugabe D, Coyne L1, Plaskowski J, Theng

tion P, Ma ¥, Landry E, McGee B, Main D,
Vandemark G, Zhang H, Abbo 5. 281%
Quantitative Trait Loci for Cold
Tolerance in Chickpea. Crop Science.55

Based on the current display, the QTLs CaqPH4.2 and 4740_26 towards the ends of the chromosomes might be detecting the same locus. We
will investigate this further next.
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Task 6: Load anchored markers for comparative mapping

1. Click on the ‘Explorer’ tab then select
‘Chickpea’ from the ‘Crop’ dropdown
menu

La S0 o g ik

B Uipicss e 25k u
g e e - Sk Cuprain D - aries - Sudunid ot 0 ]
R &

3. Click on the ‘+’ green button on
the left side of Ca4 and chr4 to load

the 30K marker datasets for
CDC _Frontier v1.0 and

CDCFrontier_gnm3, respectively

e o i - A ik S0 - it - B v

Caghiid = ‘

cas o] §
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A green line drawn between the axes indicates that a marker with the same name is anchored to each of the two different versions of
chromosome 4 displayed. In this case, marker ordering between the two versions of chromosome 4 is reversed, as indicated by the many
green lines crossing over. One of the axes needs to be flipped. We will flip CDC Frontier v1.

4. Click on chromosome name on top

of the axis to display the axis title menu

Q
Chickpea_CDCFrontierGA_T : Cad Ca_CDCFrontier_gnm3 : ched C

N

>

5. Click on ‘Flip Axis’ button

6. Click on ‘X’ to close the axis "
title menu / -
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Axis Title menu

The information below describes functionality that becomes available when the Axis Title menu is opened, and information about the loaded

datasets.

Flip Axis

o Close axis title menu

Remove all datasets v
from view

Chickpea_CDCFrontierGA_1 : Cad

Rename axis title

Ca_Malik_PH_QTLs-KF 4/4 Requested features
Ca_CDCFrontv10_30k /101 vs Total features

Remove selected
dataset from view

Display / hide
features of a dataset
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0 D Preuel x = = (=]

< C m & https;//agg.plantinformatics.io/mapview?mapsToView[]=68ac17720fa80e88 115609308 mapsToView[]=68147629fd444cTb1dfd66(7&mapsToView[]=68861a7791ade3edfccObci@mapsToView(]=67513327cac9e817.. & AN 1Y G = L 2
8! ) 2 soprd 30420060025 Documentation  Logou &
< a
Wbplore:  EaVie Qsesrch Ao Upion @oumaer @ faww @oenp W Genctype x <
B Datasas ] L J Coickpea COCFromiarGA T - Cat €a,CDCErncier_goens : ched Chickpea_CDCFrontierGA 1
- - v - Namespace
Group (A1 v Crop[Cricipea v
Category [41_ ] PE
= - - “ Creased 02/05/2025, 53713 pm
IMarkers —— > — = i ) N ——— - LatUpdated  02/06/2025 §:3713 pm

Case ) maaten [0

% Upioas new data n

4 Cicer srietioum - CBA Captain DC - Markers - Pulses30k v1.0 a

* Cicer anetinum - C3A Captain RV - Madkers - Dulges3I0e v10

« Gicer aretinum - COC_Fromtier.v1.0 - Markers - Pulses 30k V10
Be He B Be B
n s n a7 n w

= Cceraristinum - COCFromir gnm3 - Markars - Pusas3k vi0
n net n o2 n e n e n cres
B~ B~ 0

o Coer anetinum - PBA Hatrick RV - Markers - Pulses30k v1.0

o O arigtinum - PBA HatTrick SARDI-UA - Marken - Pulles30k vi0

We have now successfully compared the positions of QTLs from two different publications, one set anchored to CDC Frontier vl (Varshney et
al. 2013) and the other anchored to an independent genome assembly CDC Frontier gnm3 (Cook, 2022). After taking into account the different
orientations of the chromosome sequences, it is now clear that QTLs CaqPH4.1 and 4740_26 are likely detecting the same locus, while
CaqPHA4.2 is detecting a different locus.
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Compare position of a QTL with a reported gene

In this example, we will search for a gene called CaMED23 reported to be involved in plant height and compare its position to the published
QTL regions being investigated. The gene ID ‘Ca_15125’ in the CDC Frontier vl genome annotation was reported in Malik et. al. (2023).

Task 7: Identify a gene of interest using feature search

[ Prewel x =+

-] httpsy//agg.plantinformatics.io/mapview?mapsToView
D @ Pretza x =+ = G Q ﬁ f gg.p! I ! r

& C 0 (5 hitpsy//agg.plantinformaticsio/mapview?mapsToView| Q@ MspViewsr  CrangePasecrdd Groups A

Note!

The QTLs already labelled in
the display will also appear
in the Search field

Note!

All Pretzel datasets
containing a feature with
the ID ‘Ca_15125" are
listed below.

Selected Features n -
Festuresingut [

2. Type‘Ca_15125’inthe
‘Features Input’ field within
‘Feature Search’

4. Click on the ‘+’
button to load the
dataset
‘CDCFrontier_v1_
Genes Ca4’ to display
the position of

Ca 15125
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M P Pretzel x =

& O Q ff:l hitps agg.plantinfonnancsm 'mapview?mapsToView[]=68a5497e55d4dcab3fd29a32&mapsToView(]=68147629fd444c7b 1dfd66f7T&mapsToView[]=6886f1a7791a4e3edfccObci&mapsToView[]=6751332
£ L Gomd
S <
- = Ve Qe # Ugioca
Q W GenctypeSearch @ 9 B Chickpea COCFronterGA.1 : Cad Ca.LDCH rontier g3 - ched

3 Featuret

= Ca ik Pr_QTLs-<5 Cad [l

n COCFrormier. v, Genes Cat i

n Ca_Mugabe_PH_aTLs ot i

Q. OMA Sequence Bt Search o i )

© Sequance nput

Reference to search !

None v ‘-
ONA Sequence Input : FASTA -

G ATGTACA

The position of gene Ca_15125 in chromosome Ca4 of the CDC Frontier v1 assembly is now indicated with a purple arrow and label. The gene
is located very close to QTL CagPH4.2 from Malik et. al. (2023).
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Task 8: Identify the equivalent gene in a different genome based on comparative mapping

Next we will identify the annotated gene for CaMED23 in a newer chickpea genome, CDC Frontier gnm3 (Cook, 2022). This will be

accomplished through comparative mapping using Infinium™ Pulses 30K v1.0 BeadChip (lllumina) markers that have been anchored to both

assemblies.

ﬁmplﬂ input :

Features input :

Q) Feature Search @ .

Selected Festures E -
Featuresinput [

Ca_1512%

6 Match part & ignore case

Received |
1 Features

= CDCFrontier v1_Genes Cad [l

Q4 DA Sequence Buast Search o L ]

& Sequence Input

Ca_15125 =

1. With your mouse pointer, click
and drag along the axis to
highlight the portion of the
chromosome surrounding the
Ca_15125 gene. Selected
features will turn red.

2. Remove QTL labels by clicking
on the arrow then on the
diamond.

3. Click on the ‘Zoom’ button

Pretzel workshop — 8" International Food Legume Research Conference & 5 Australian Pulse Conference

..... e eeount B
& Dataset * Features [ @ Paths [ Il Genotypes ®
Chickpea_CDCFrontierGA_1
Narnespate
Parent
Crested 02/05/2025, 5:37:13 pm

Lact Updated  02/05/2025, 53713 pm
Public false

Reead Ondy firue

tags BlastDb

Group AGG-testing

Group Owner  adminAGG

apHost Fitps__agg_plantinformatics_le
Meta View

¥ Metadsta {18}
displaMame | Cicer arietinum - ODC_Frontier vl.d - Genome
species © cicer arietinus
€rop * Chickpea
BOI © WECEps//ool.orgf 18, 1838/ At 2491

cita ° varshrey, Rajeev K., et al. Drafi genome sequence
tion of chicipea Cicer arietinm provides a resource for
trait improvement. mature bictechnology 31.3 2013

Data © IEtpsS S nobi .nle. nih. goviDioproject teraPR)
Lource MALTEELE

uploaded by @ agriculture victoria

contact * gabriel.keeble.gagnereagriculture.vic.gov.au
Licensing * nome

type * Genome

[Estimated Features in

[Brush Zopm Dataset

2 4 Ca_halik_PH_OTLs-KF
e o Chickpea CDCFrontiery0 30k
I564 3469 CDCFrontier_v1_Ganss
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Change Fassword &

QiSearch

Graups &

#» Upicad

& =

Q4 Feature Search L]
Selected Features m
Features Input (1]

Ca_ 15125
Match part & ignore case
Received :

1 Features

= CDCFrantier v1_Genes Cad [l

-

4
L

‘Jseum

QL DNA Sequence Blast Search

G Sequence Input

Chicipea_COC FrontiensA_1 : Cad

3% ik

Ca 15125 =

1 s =

3 5 -

1 zom

Ca_£DCFronzier_gnm3 : chrd

nom

#
A -

4. Repeat steps 1-3to zoomin on
equivalent markers in the gnm3

chromosome on the right-hand
side
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2025.08-25 Docurentation Aceaunt &

Logout Gk

@ Cotaset I Genatypes *® r

# Fatues Il @ Fatts )
Ca_CDCFrontier_gnm3

Mamespace

Parent

Created 05/12/2024, 35519 pm
Last Upassted  05/12/2024, 35319 pm
Public true

Resd Only trug

tags BlastDty
apitiost hitps__apg_plantinformatics_io
Meta View fnl

v Metadata {11}
displayName | Cicer srietinum - CDCFronmtier_gne3 . Génome
species © Cicer arietinum
citati @ Genom: Bssemdly w3 for genotype CDCFrontier from

en the Cook Lab, UC-Davis
ata ! https:/fdats legumeinfo.org/Cicer farietimm/gen
SoUrCE  Cmes/CDCFrontier. grms.ques,

Uploaded by * Agriculture Victoria

contact : gabriel kesble-gagnereagriculture. vic. gov.su
Licensing = None

type : Genome

Crop © Chickpes

Comment__  TBC

Category - core

DA sequence for brushed interval Looioup Region imit i 100xb

| :

Estimated Features in

Brush Zoom Dataset
o 1 Ca_Mugabe_FH_OTLs
1007 1007 Chickpes CDCFrontier gnm3_30&
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9. Click on the ‘Explorer’ tab

6. Type ‘Genes gnm3’ in the Search
bar

s ’

o OB ArsEtinum - CDCFrontien gnm3 - Ganes
1
N @~ B e

/. Click on the black '+' icon on the
left side of dataset name ‘Cicer
arietinum - CDCFrontier_gnm3 -
Genes ’'then load chr4d
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Ca_CDCFrontier, gams3 : chrd

goutlc  Accourt B

-

Q@ Dutaset ® Festures @ ratha Bl Genatypes x
CDCFrontier_g3_Genes

Namespace
Farent Ca_CDCFrontier_gnm3
Created 05/12/2024, 10c1%:49 pm

Last Upcaied  05/12/2024, 10:159:49 pen

Puldlic troe

PRsad Oty true

apiHost hitps__agpg_plantinformatics_io

Meta View

v metadata {9}
shortiipme © COCFrontier gned Geres
contributo : Prepared by Paraspreet Ksur st agriculture
r victoria
mefer | Genome BRAGEATISR w1 of Clesr srietinue genotype
onge o Frontier kabull varietly assembly vi from the
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__comment__ ° TBEC
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Dataset Mame Seope Inferval
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8. Click on chromosome
name on top of the axis to

display the axis title menu

G A

@ Cenaset B Feaires] @ Fersg W Gerctype
Ca LD Frarns grmd | cheb Ca_CDCFrontier_gnm3

Gaoup| & w| cropla . w| -4 '-:SN-DE

o i [~ chrd ed /1272004, 351 pen
|Genes gnr‘n3 < Lipdsted  0%/M252004, 3:591% pm

9. Click on ‘Split Axis’ button -

PYR— [+l to show features i.e. markers

- (tur arigtinum - (DCFronties g3 - Gents with genotype Calls and 10. CI.-":I( on ‘}(’ tﬂ' ClDSB the
8- B B genes axis title menu

-c-d n("s ntﬂt-

11. Repeat steps 7-9 for chromosome

Ca4 from CDC Frontier v1 (left-hand
side of canvas)
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Note:

Genes are displayed in
magenta while 30k
markers are purple.

o
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Continue to zoom in on both axes as required until you can see the start and stop position of Ca_15125 in CDC Frontier v1 and the equivalent
gene in CDC Frontier gnm3. Next, we will add a label to the candidate gene in CDC Frontier gnm3 genome annotation to see the gene ID.

m i ] A
T ———— 12. I.:)isplf:l?' a label for
oo oG Coomsir s the identified gene from
ol = S | - CDC Frontier gnm3 by
' i ' first clicking on the gene
(Genes gnm3 P . feature (magenta bar),
' , then click on the arrow
i = ¢ that appears on the axis
{..- ,.... :--z
8- 8- B S | N i . et . oo
g- g~ - - v

e ¢ CRASkpEE

Ca AWIES Bl

By comparing the relative positions of annotated genes in the two genome assemblies, we have successfully identified gene ID Ca4g087500 in
CDC Frontier gnm3 as the equivalent gene of Ca15125 in v1.
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We will now close the Ca4 chromosome for CDC Frontier v1 to simplify the display for downstream tasks.

0 P Prezel x B

https://agg.plantinformatics.io/mapview?mapsToView[]=68ac17 a80e8811
< Q6 gg-plantinformatics. iew?mapsToView(]=68ac17720280e881

13. Click on chromosome name on top of

F the axis to display the axis title menu
Woporr  EVew  Quarh  fUpicsd T
B 14. Click on the ‘X’ to remove all datasets
e ; for CDCFrontierGA1 from view
|Genes gnm3 ‘
#% Upload new data n | | Ca4g087500 W=
= Cicer arigtinum - CDCFrontier_gnms3 - Ganes i 4
n chrl u chrz n a3 ) -
n:hr—l u:h's nmrﬁ
nthr‘ n -] 37 SaCas
cGsi2e » 2000 &) e - L]
) “
., |
- 1
- 1 I
CagPtid2 | N = ’
| | ""_ 3
Zoom | Reset Zoom | Reser |
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Explore diversity in a QTL region contributing to plant height

Next, we will load a vcf file containing genotypic data for chickpea accessions in the AGG and explore diversity of allele calls around the QTL
CagPH4.2 and annotated genes that contribute to plant height on chromosome 4.

Task 9: Load genotype data

1. Click the ‘Reset’ at the bottom of the axis and zoom in

until you see a similar number of markers displayed - e
surrounding gene Ca4g087500 as shown below. TR0 6B ab BB mapsToNiew] =575 55 ScacezscbatsTstmapsTovient= G A €7 G | 05 @ =
2. Click on the ‘Explorer’ Gme wren 0rem vo % o
tab ST —
3. Type ‘Genotypes Raw’ i s

in the Search field

ot G b P

4. Click on the black 1! —
'+' jcon on the left side :
of dataset name ‘AGG

Raw Release 2’ to show
available chromosomes [l Note:

and add chr4 genotypic [l New feature track in pink
data - has now been added to

the axis
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B @ Preuel * 4+

« (O M O hitps/iagg.plantinformaticsiomapview?mapsToView(]=6886f1a7 791 ade3edfccdbct omaps ToView(] =675 1332 T cacfe 817 2bafas 24

5. Click on chromosome name on
top of the axis to display the axis

mapsToVi

title menu

6. Click on the ‘X’ to the left of the
selected dataset

removed

7. Click on ‘X’ to close the axis title
menu

W
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Task 10: Explore diversity in the region of interest

This task will involve zooming in and selecting markers that you wish to view genotype calls for surrounding the candidate gene.

3. Click on the cog
wheel to display
the Genotypes
menu

2. Click on the ‘Genotypes’
tab to display base pair

g% positions, features and
drag along the axis to highlight a portion Ref/Alt nucleotides for the
of the chromosome surrounding the selected markers

gene '

nsup (K
Cilwgpiry | &

Genotypes Raw

Cama Maich

P '3 WF A e

& Lpizas e s [+ 2 9 i 1 3 2le

Y Cicer arietinm - {00 oG _gnmd - T H.Z
Ceremypm - 400 R Rabsace 1 : w1

= e arietingn - COCF e grerd - : &L
STy T - AGG R ki 1 I ®

I i

B~ B~ H- : =
B~ O~ O e
O e -

Markers that overlap annotated genes are indicated by the coloured (magenta) boxes in the ‘CDCFrontier_g3_Genes’ column. Note that while
the nucleotides in the ‘Ref’ and ‘Alt’ columns are defined, the actual genotype calls are not yet loaded.
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After displaying the Genotypes menu, you should select only a subset of samples to display e.g. 100. Attempting to load thousands of samples
will result in slow performance.

8. Click on the ‘X’ button
to close the window
4. See the total number of
samples in the vcf file T Note!
The name of the vcf file
5. Select a subset of loaded is shown in this
samples from the list (click _ _ tab
top sample in list, scroll '
down, then press ‘Shift’ on Filter by defined Haplotype ©
your keyboard while clicking
on another sample lower
down the list)

slect Samples for Dataset

er by Name |=: ter available samples by name

AGG1001364CHICT-B00010-2-48
AGG1001503CHICT-BO0010-2-80
AGG1001505CHICT-BO0010-2-81 Nate I

AGG1001506CHICT -BO0010-2-82
E1 gg:;;ypc:l:shave selected AGG1001507CHIC1-B00010-2-83 The selected Sampl_es
(The number of Samples Selected samples to be requested in VCF Look (102 Wlll appear In the lﬂwer

. . pemer— . box. You can remove
selected to be displayed is AR S-SR =1
. . ) AGG1001364CHICT-800010-2-48 unwanted samples by
indicated in brackets) AGG1001503CHIC1-200010-2-80 o
AGG1001505CHIC1-800010-2-81 highlighting them and
5 R ' pressing ‘Backspace’

on your keyboard.

7. Click on the ‘VCF Lookup’
button to load genotype calls
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Genotypes will now be displayed in the ‘Genotypes’ table, similar to the example below. Markers are listed from top to bottom based on order
along the chromosome. Samples are ordered left to right. In this case, you can see samples are labelled with AGG sample identifiers.

0D D rreud x =5

« C @A ol 200 PIaNtNfOrMmatics.io/ mapriew 'maps ToView(1 =675 13327 cactSel 1 72bafa62&maps ToVien(] =684 17d

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.

Congratulations!
10. Adjust the width of the genotype matrix You made it to

by hovering your pointer here until the the output!
cursor changes to a double-ended arrow,
then click and drag to the left.
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Task 11: Sort AGG accessions in the genotype table based on allele calls

In this task, you will learn how to sort accessions from left to right in the ‘Genotypes’ table, based on the allele you select for a chosen marker.
You can sort samples by the ‘Ref or ‘Alt’ columns.

e R % T
&« C R O nups agg plantinformaticso/m bOfaBOeLs apsToView(]=683609 4579 1adecaToocOt G = 8 v ]
® I A I
- - Qe L 4 <
n . -
P— V] Crop[razav :
Catogory Ak v ’

Genotypes Raw

Cane 0] e I

cko
samples in the genotype table left-to-right
based on the marker selected.

2. Watch how samples are re-ordered when
you try clicking on different ‘Ref’ and ‘Alt’
alleles.

Note!
Selected alleles appear green. To remove
selection of the allele, click on the allele a

SRR RESEN NS EA NS E AR NN A EN NN R N RN R NSy
B OEEROETETE CEEONY CROMRcmmEy 0000 |
P I ES P EINEIENGS BANETIIOIINTVEIEOE VTV 8 48

BS80S 8 $83Csssssesssy S883ed

second time.
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Task 12: Filter AGG accessions with a defined haplotype of interest

Using data from a research project, haplotypic diversity in this region containing a locus for plant height was explored in wild chickpea (Cicer

reticulatum and Cicer echinospermum) as well as cultivated chickpea (Cicer arietinum). It was discovered that some haplotypes (i.e. series of

genotype calls) were common among wild chickpea accessions while other haplotypes were common among cultivated chickpea accessions.

Some of the most frequently observed haplotypes are shown in the table below. Our hypothesis is that we can identify accessions from the

AGG with wild chickpea introgressions around the plant height gene by filtering accessions to display based on specific haplotypes.

Haplotypes predominantin wild

Haplotypes predominantin cultivated

Marker Name Position REF ALT 1 2 3 4 5 6 7 8 9
AVR-Ca-01872.04-037645268 9576931 G T REF REF REF REF REF REF REF REF REF
AVR-Ca-01871.04-037631362 9590421 G A REF REF REF REF REF ALT REF ALT A
AVR-Ca-01870.04-037568948 9627768 A G ALT ALT ALT ALT ALT ALT REF ALT ALT
AVR-Ca-01869.04-037542676 9659900 G A ALT ALT ALT ALT ALT ALT REF ALT A
AVR-Ca-01868.04-037514243 9689081 G A REF REF REF REF REF REF REF ALT REF
AVR-Ca-01867.04-037504342 9699024 C T REF REF REF ALT REF REF REF REF REF
AVR-Ca-01865.04-037475951 9733418 T C ALT REF REF REF A REF REF REF REF
AVR-Ca-01864.04-037469173 9739763 T C ALT REF REF REF ALT REF REF REF REF
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First, we will do a Feature search of the markers IDs defining the haplotypes above to make them easier to find in the chromosome.

M D Prewe x Sl — =] ]

— G Q & "|t'.|:s:_-'_-'agg.plantlnformatlc fmapview?mapsToView(]=67513327cacf3e817 2bafab2&imapsToView(]| =68ac 17dblfaBledd 1656 1abB&maps ToView(] =675 18c55cactde 2 ScebafaT altmapsToView(] = 6BEb09d 5T 1adecd Tecclbec 3, Ad -:'_* {3 {E : "
S MapViewsr  ChangePasword & Grou o M M v1082000.09-00  Documentation  Logowtle  Account B
1. Click on the ‘Search’ tab
Wbmiorer GV QSearcn  4rUipload #fatrmE] @ fen@ W Geotrem O x &

AGG1006T19CHICT-S0001 1281
BOOOU0-2-85
0000-2-80

2. Copy and paste the marker names from

Access pacsport data via Genolink for cumently Icaded accessions IS

the provided text file st Paor s
‘Pretzel_workshop_plant_height_haplotye_ T T 1L |
markers‘txt’intothe‘Feature Search’ box 25%%%EEEEEEEEEE55222222222222222222?;
EE R R I YRR I E IR IR R g R R
EPELLEEELEREERREERE CRIERLRERRELERRELEES
— E@ 3. Click o o
Qe ssmmma Search 1
[+ [
B e 4.Zoom axis to
::‘f s ochieve desired 5. The selected markers (purple arrows) will be

marker displayed along the chromosome axis

n Ca_Malle_PH QLS Cad resolution

n EDCFrontier_ g3 _Genas ched ]

Note: To simplify the display, the feature tracks
can be collapsed from view by clicking the ‘Split
Axis’ button in the Axis Menu

n CDCFromtier. 1, Ges Cad [
n Ca_Mugabe,PH_OTLs cned [
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In this case, we will seek to identify chickpea samples in the AGG that have the wild haplotype ‘1’ by selecting the specified combination of REF
and ALT allele calls shown below for the 8 markers.

@ Dataset * reaturesff) 2@ Paths UMl Genotypes o

/. Click on the cog
wheelicon on the
‘Genotypes’ tab to

Chr

N
95 chrd
Qg chrd
9€ chrd
9€ chrd
9€ chrd
9€ chrd
97 chrd

97 chrd
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6. Click a series of

slgigigiels ozl
‘Ref’ and/or ‘Alt’ fle1zlel2 (22323
alleles for the series §§§§§§§§§§§
of markers shown, 222222222323
: Egﬁﬁgﬁét“ﬁ?ﬁi
reflecting haplotype L RS e e
o 58535888883 :
1_ ~J9lulolv|9 (|9 v|o |t
SIZI9|2|2(2 (2222|228
.(.S‘ET 0 000 0
A=A A El|m

]
RER2 2 2 2 2 2 2 2 2 2 2

peed
~G:Aj22222220000
=, olololololplelol e o
* SO 2 000000
TEE":oooooooooo
T:c}: 1000000

8. If samples are still listed in the
lower box from the previous VCF
Lookup, click into the box, select all
samples with ‘Ctrl’ + ‘A’, then clear

them with the ‘Backspace’ button on
the keyboard.

Siae % CE AGG-rawer?
nuer_Vs_V0ir-A00-raw-rd

Select Samples for Dataset

List of samples from VCF  { Total : 12324 ) E

Filter by defined Haplotype (25N?P:) Match exact alleles

Ad Filter by Name I:‘ ter available samples :;.’.n‘e I

AGG1001208CHICT-B00002-5-11

AGG1001214CHIC1-B00002-5-12

AGG1001216CHIC1-800002-5-13 -

AGG100 HIC1-800002-5-14 Y
22CHIC1-800002-5-15

i iea Aniieian & un Y

ocokup (165)

AGG55155CHIC1-800013-6-03 A
AGG55158CHICT-B00013-6-05 ®
AGG55161CHIC1-800013-6-08 v
AGG55166CHIC1-800013-6-13
355167CHICT-8000123-6-14

(o ] o e o)
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IMPORTANT: select only a subset of the filtered samples. Loading thousands of samples will result in slow Pretzel performance.

Controls

er_V3_VCF-AGG-raw-r2

Select Samples for Dataset

9. Tick the ‘Filter by
defined Haplotype’ box

List of samples from VCF [ Siitered : 426 ) E

10. Tick the ‘Match exact
alleles’ box to avoid
heterozygous genotype A ECHC LS00 514

AGG1001452CHICT -200002-5-T6
calls AGG1001976CHIC1-800002-7-01

AGET001980CHICT -200002-T-02
11. Select a subset of . Selected samples to De Tegueste n VCF Lookup [ 165)

sq mp[es from the list AGGS5155CHICT-B00013-6-03
AGGE5158CHIC1-B00013-6-05
AGGSS161CHIC1-B00013-6-08
AGGES166CHICT-BO0013-6-12
AGGSS1ETCHICT-BO0013-6-14

12. Click the ‘VCF
Lookup’ button
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13. Click on the ‘X’ button
to close the window
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Q Feature Search

tuld

ongfa .
?lou madeitto
\

the outpu™

Received ;
B Features

Ca_HatTrick.UA_30k PEA_HatTrick_Chrd v [l
Ca_CBACaptain_30k Crrd [
Ca_CBACaptain-RV_30k Co4 [

= Ca_COCFrontvi0_30x Cad [l

= Ca_CDCFrant-grm3_30k ched [l
Ca_HatTrick-Rv_30k Cad [l

= CDCFrontier_g3_Genes chrd [i]

= COCFrontier_v1_Genes C4 [}

Sl s COCFrontienGa 1 Cad

"

.......

€a_COCronter_gnms - chrd

. o 5ok

Caag0eTS00 W=

700

. 4 |

1w

......

am

000

1 -

98 chrd

29 R KR

Facrinr W3 VEF AGE w17

Ca COC Fromt qnm3_ 3%

COCFrontie al Genes

o

Access passport data via Genolink for currently loaded accessions m

Select Passport fields Sort by Passport fields

14. The genotype table
now only contains

samples that match the
selected haplotype

We have now successfully identified chickpea accessions in the AGG with the wild haplotype ‘1’.
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Explore diversity around a locus containing a flowering time gene orthologue

The next task will demonstrate how you can use BLAST to find a region of interest in the genome to investigate in Pretzel. Here, we will aim to
find a gene in chickpea that is orthologous to Medicago gene MtFTal that was reported by Laurie et. al. (2011) to be involved in flowering
time.

Task 13: Perform a BLAST search

Start by restarting your Pretzel session (e.g. re-enter the URL https://agg.plantinformatics.io/), since this is the quickest way to remove loaded
datasets from view. Then, perform BLAST Search using the nucleotide sequence in the provided file ‘Flowering_time_HQ721813.txt’.
Alternatively, you can copy the sequence from NCBI with the link https://www.nchi.nlm.nih.gov/nuccore/HQ721813.1?report=fasta.

n D Pretzel x -+ - fa ] x

<« C @ o t 29g.plantinformaticsio G e 2 .t ”b

% AGG Pretzel

LN NG DIEETNg QUESTONS

1. Click on the ‘Map

Recent Updates

205 - New Premzel verson v3 9.0 A easec: New fesnres enatie Ltter lepyator . P—— .

Viewer’ tab after e
resetting the URL " o
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https://agg.plantinformatics.io/
https://www.ncbi.nlm.nih.gov/nuccore/HQ721813.1?report=fasta

&~ G ] 5 https://agg.plantinformatics.io/mapview#left-panel-feature-search

Reference to search :
Map Viewer Change Password & Groups A
press
Cicer arietinum - CDCFrontier_gnm3 - Genome W]
Qsearch o
2. Click on the ‘Search’ tab

DMNA Sequence Input : FASTA 4

complete cds
ATGGCTGGTAGCAGTAGGAATCCACTAGCTGTAGGGCGTGTAATAGGGGA

Seeded Festures ]« TGTAATAGACTCATTTGAAA
R — ATTCCATTCCTCTTCGAGTGACCTATGGTAATAGGGATGTGAATAATGGTTGT
) —-— GAGCTCAAACCTTCTCA

|
I
I
1
1
1
1
|
1
I
1
1 AAL
1
il Note!
: BLAST parameters can be
Il modified by scrolling down
B Match part & ignore case 1 f ther
3 e g
1
1
- 1 GCTGCTGTCTTCTTCAATT
Q DNASequence Biast Search @ a» 3-Scrolldown to ‘DNA Sequence | | GTCAGAGGGAGAGTGGCTCTGGAGEAAGAACCTTTAGATAA

_ Blast Search’ section '

& Sequence Input : Qm ;:’ Search
Reference to search : ‘ . 1
[Cicer aietinum - CDCFrontier_gnm3 - Genome gl 4. Selectthe reference as ‘Cicer I

R 0 5 . 1 Optional Inputs
DA Seauence nput ST _ arietinum — CDC Frontier_gnm3 - "
Z::;i::l: Medicago truncatula cultivar Jester FTa1 mRNA, G e n 0 m e q 1 Rows : 500 Table Result Lim
ATGGCTGGTAGCAGTAGGAATCCACTAGCTGTAGGGUGTGTAATAGGGGA | —
TGTAATAGACTCATTTGAAA I
ATTCCATTCCTCTTCGAGTGACCTATGGTAATAGGGATGTGAATAATGGTTGT 1 0 Length of Hi
GAGCTCAAACCTTCTCA - ) I ®
slisssiencnnia bttt | 5. Paste the FASTA sequence in the :

ATCCTGATT C A T C . 0 % ldentit]
gGicTchc_ o ccTAgc;TLATGchcm,—a CCCCACTTTTAAGGAGTACCTTCACT DNA Seq uence inpu ts pace | . en
CAGGAACCACTGAAGTCACTTTCGGCAATGAGGTTGTAAATTATGAAAGG 1
CCACGACCCACTTCAGGGAT ]

CCATCGTTTCGTGTTTIGTCTTATTCCGTCAACAGTGTAGACAAAGGGTTTAT " 0 % Coverag|
GCTCCAGGATGGCGACAA I .
AARTTTCAACACAAGAGAATTTGCTGAACTCTACAATCTTIGGATCACCTGTT +
GCTGCTGICTTCT TCAATT y :
6. Click ‘Search’ Bl A External Lookup -
Optional Inputs :
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When you click on the BLAST output sheet, each chromosome with a BLAST hit is automatically loaded, with the position of the BLAST hits
marked with an arrow and label. Note that the label is taken from the FASTA sequence identifier.

“ G ) &) httpsy, ‘agg.plantinformatics.io/mapview?mapsToView[]=67513327cacf9e3df3bafab 1 &mapsToView(] = blastResults_Ca_CDCFrontier_gnm3-chr3 2l Al 7 {3 = z
QR MeeViewss  CrangePmwodd  Groups A 19220250821 Dowmentation  logowtl>  Account &
<
Smbipliocer  E@View  QSesrch A% Upicsd @ Dotasst | #® Festures) @ Patrs) WM Gerotypes X o
Ca DT rontergamd | chr £ Column Stretch Horizontal 6 Auto Column W
4 =
7. Select the ‘Blast ‘
2
Output’ tab
[ Match part & ignore case |
HOFZIEAT

view qu‘effls =:.m;m:l: 'me«tt. [ Note!
Position of the BLAST hit

on chromosome 3

.....

4 O 3
Select [ Deselect all
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&« O M [ https://agg.plantinformatics.io/mapvie

RQ Map Viewer Change Password 4 Groups &

8. Click on thisicon to
expand the BLAST results
table to a separate window

Match part|

Q. DNA Sequence Blast Search

view query ID subject ID % identity length a
HQ721813.1 | chrd 93.750 a2
- Lk
1 wiew query ID subject ID % identity length of HEP (hit) # mismatches # gaps query start query end subject start subjectend  e-value scone query length subject length
HOT21B131  ched 91750 64 4 0 2 265 12312882 12312819 183e18  |971 531 85388044
1

9. Click on the cross icon to

close the BLAST results
table.
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Task 14: Explore gene annotations

In this example, we will find a chickpea gene that corresponds to the Medicago MtFTal gene, then review chickpea gene annotations in the
Feature Table to find a candidate gene contributing to flowering time in chickpea.

% Map Viewer  Change Password £  Groups &

QsSearch

1. Go to the ‘Explorer’ tab

Ca_CDCFrontier_gnm3 : chr3

Group | All v| crop|al v|
Category | All v|
. 2. Type ‘Frontier gnm3
Frontier gnm3 Genes < - ) 8 .
Genes’ into the search bar HaZIe1a
Case Match
Trait Ontology Alignment All Datasets _—
# Upload new data
Oicerar'et'rum - CDCFrontier_gnm3 - Genes - —
3. Select the ‘+’ icon to load
+ [l E o chr2 - .
El = @ the genes from CDC Frontier
B B on chr3

&0 ]
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Ca_CDCFrontier_gnm3 : chr3

€ O O (B hps/sgnpnmtintomaticsio/mapvienimapsiovienl=67513327cactoe3dbafobt GmapsToVienll-blsstReslts Ca COCFontier gnm3-chr3mapsTovienl-67510c55cactde w
HO721813.1 =
4. Click on chromosome

name on top of the axis to

display the axis title menu ([ 0

dhtier_gnms3 : chr3

208

X

e VT R TRV T

7. With your mouse pointer,
click and drag along the axis

to highlight a portion of the
chromosome surrounding
the BLAST hit.

5. Click on ‘Split Axis’ button
to show position of genes

—  Clcer ariet

et u.r-z -cr-s ms
v-s uw'é nC"'T ""’"‘ titl.e menu

o Cicer arietinum - CDCFrontier_gnmn3 « Genome

6. Click on ‘X’ to close the axis

sosa—] §

+ Cicer arigtinum - COCFrontier_gnm3 - Genofypes - AGS Filied i
Reiease 1 nama ] |
Cicer arietinum - CDCFrontier_gnm3 - Genotypes - AGE Filled

+ Release 2

Ciger ariatinum - CDCFremtier_gren3 - Ganetypes - AGG Raw
Release 1

Ciger ariatinum - CDCFremtier_gren3 - Ganetypes - AGG Raw
Reiease 2

4 Cloer arietinum - COCFrontier_gran3 - Markers - Pulses 30k v1.0
Cicar wristinum - CDCFrontier_gren3 - Markers - Pulses30ev10-
KF

Cicer arietinum - COCFrontier_gren3 - Q7L - Mugabe 2019 Flant L
height
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Repeat the zoom step above until you can see the position of the BLAST hit with the closest annotated gene, as shown below. Then, we can
identify the gene ID with a label.

%z Map Viewer

Eroaplorer o View

& Datasets

Emml.-il

Category |21

‘genes

#» Upload new data
4 Cicer arietinum

=  Cicer arietinum

cl-rS

4  Cicer arietinum -

+

e

Cicer arietinum -

Cicer arietinum -

Cicer arietinum -

Clcer arietinum -

Cicer arietinum -

Cicer arietinum -

Cicer arietinum -

Cicer arietinum -

Clcer arietinum -

Clcer arietinum -

Cicer arietinum -

- COC_Frontier_v1.0 - Genes

- CDCFrontier_gnm3 - Genes

chr2 nchri chird
ehrs :h.—? u chré

Genesis Kaliee RV - Genome
Genesis_Kalkee-RV - Genes
Genesisd9) RV - Genorne
Genesis000-RY - Genes
Kyabra.RY - Genes
Meelam. BV - Genes

PBA Boundary-RV - Genes
PBA Drummond-RY - Genes
PBA HatTrick-RV - Genes
P2A Magnus-RV - Genes
P2A Monarch-RV - Genes

PBA Pistol-RY - Genes

Ca_CDCErontisr_gnm? : chrd
T

Ca3g148300 B~ |

HOTZIB131 B

9. Click on the gene
feature so the arrow

shows up, then click on
the arrow to add a label
for the candidate gene.

You can now see that the BLAST hit for the Medicago MtFTal gene sequence (HQ721813) matches the position of chickpea gene Ca3g148300

from the CDC Frontier gnm3 assembly.
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10. With your mouse
pointer, click and drag
along the axis to
highlight the portion
of the chromosome
surrounding the gene
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Calglashn M I
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o

11. Click on the ‘Features’ tab. The numberin
the tab shows the number of features selected

12. Click and drag the handle to the left to make

the Features Table wider
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13. Toggle the tick box for ‘Column Stretch
Horizontal’ and adjust column widths with the

mouse to get the text to wrap for easier reading.

@ Dataset * Features [} @ pPzths ) Il Genotypes x
5%y o= Lo A [ Column S¥etch Horizont
Block Feature Position End Serand Additional Information
blastResults_Ca_CDCFrontier_gnm3:chr3 HQT218131 123128382 12312819
2 CDCFrontier_g3_Geneschr3 Ca3g143300 12306367 | 12313261 |- Dbxref=Gene3D G3D5A 3.90.280.10.InterPro

IPRO01858, InterPro IPROD29 14 PANTHER

THR11362, Pfam PFO1161,Prosite PS01220, Superfamily
SSF49777:Note=protein FLOWERING LOCUS T-like
[Glycine max]%3B IPRO0E914
(Phosphatidylethanclamine-binding protein
PEBP).geneFamily=legfed_v1_0.L_OFWGQD
12290598 122908 Note=putative ribonuclease H protein At1gb5750-like

3 CDCFrontier_g3_Genes:xchr3 Ca3g148200
[Glycine max];geneFamily=legfed_vi_0.L_00SUR
symbol=MtrunA17_Chr7g0252791;Dbxref=Gene3D
G3DSA 3.90.280.10,InterPro IPROO1858. InterPro
IPRO02914, PANTHER PTHR11362 Pfam PF01161,Prosite
P501220,Superfamily SSF49777;Note=protein
FLOWERING LOCUS T-like [Glycine max]%38 IPR008914
(Phosphatidylethanclamine-binding protein
PEBP).geneFamily=legfed_v1_0.L_0FWGQD

4  CDCFrontier_g3_Genes:chr3 14. View gene annotations

We can see the Prosite information describes gene Ca3g148100 as ‘FLOWERING LOCUS T-like’, suggesting we have correctly identified the
chickpea gene in the CDC Frontier gnm3 gene annotation file that is orthologous to Medicago MtFTal.

Pretzel workshop — 8" International Food Legume Research Conference & 5 Australian Pulse Conference



We can now close the BLAST result from view.

Wrtxplorer il View QSeanch #» Upicad

Q. VCF Genotype Search (-] - Ca_CDCFrontier_gnm3 @ ehr3

VCF to search : h— 1
|Nur~e v| I
Samples input : I
Show Samples

Features input : I

Feature Names

Q Feature Search ;] [ ] 12300 ]

Selected Features n -~
Features Input (0]
Calg148300

Ca3g 148300 = I

12 340 '

Match part & ignore case 12 300 -

Q. DNA Sequence Blast Search L]

& Sequence Input = Blast Qutput (11:46:51)

15. In the ‘Search’ tab, scroll
down to ‘DNA Sequence

s Blast Search’ and remove

the tick to remove the BLAST
result from the axis
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Visualising genotype calls for specific accessions

Using data from a research project, haplotypic diversity surrounding a gene for flowering time was explored in wild chickpea (Cicer reticulatum
and Cicer echinospermum) as well as cultivated chickpea (Cicer arietinum). It was discovered that some haplotypes (i.e. series of genotype
calls) were common among wild chickpea accessions while other haplotypes were common among cultivated chickpea accessions. Some of the
most frequently observed haplotypes are shown in a table below in Task 15. Our hypothesis is that we can differentiate accessions in the AGG
that carry wild introgressions versus cultivated alleles around the flowering time gene using haplotype information.

In this exercise, we will search for some known varieties of chickpea and some hybrids (wild introgression lines) to assess whether they contain

haplotypes typically seen in wild or cultivated chickpea around a flowering time gene. AGG sample identifiers are provided in the electronic file
‘Pretzel_workshop_Task15_AGG_chickpea_sample_list.txt’.

The Genotype ID provided uniquely identifies the DNA sample that was genotyped in the AGG Strategic Partnership for that accession.

Accession ID Accession seed packet ID Accession seed packet genotype ID
\ A A
[ | [ \ [ |
AGG 49040 CHIC AGG 49040 CHIC1 AGG49040CHIC1-B00001-10-81
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
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Task 15: Visualise genotype data in QTL region for specific AGG accessions

m Map Views: ge 15 dh
4
W Eplorer B view QSearch #» Upioad & Dataset ¥ Features @ rmamnz W Genctypes x o
Q, WCF Genotype Search @ o= b= CaLDCFrontiergnml : chr)  Dowei
122 ] Y Feamure Peaiticn End Serand Addinonal Informasion
VACF to search : [ . - P aaan | 13313
bastReruti Ci CDCFrontier_gomichrd T21ER 12312882 | 12312919
Mone "I I i | {D{Frontiec gl Geneschrl Calgrddndn TIZREIIT | NIIREIRL - wymibgl= WEnA 17 Chrlgla BT Dipmef s Gere 3D
Samples input © 1 3.50.230.M0 Incere IPRO01BSE rcer Pro [FRDOSSTL PANTHE
m BTHR 1382 Pam PEQ1 181, Brosive BSOT 220 Seprdamily
amy SERERTTT MOt peoten FL ! ik [
Features inust : I PROOEFTA | Praputichisthanolaming-binding proter
SEBPTpenetamiy=leghed. w1 0L 0PWGAD
s | 3 | CDCFrontier g3 Geneschrd Ca3g148200 12200598 | 12290858 | + FiOTe LTIt bOrUCEATE H DotHN ALY QA5 TS0k [Shrine
. mragenefamilyslegledy1 DL00SIR
1 4 | CDCProntien g3 Geneschrd Calglegsod | 12308367 12313261 - Dtorets Ganed0 GIO5A 350.280.1 0 Intersng IPRO0TESA nterre:
m ROOEH 4 FANTHER PTHA1 1362 Ptam PF01161 Preice
B PR 220 Superfamily SSRETTT - Notesprotein FUOWERING LOCUE T-
I ikn [Ghycinn mac]338 PADOEI1 L (hes phatislylethanslwing-

m e — w“'“blm-‘:‘-c =

Cadglda3n0 e
Seacted Features n - I

Features input s ]

Ca3g146300 .

1
& Match part & ignore case 13 s ]
£ B
EEE
Q1 DMA Sequence Blact Search ] -
G sequence I
L ]
wamd
< 1
Vi auery ID subsps D W igeniny length o 1
HQTZIEY | P70 & pam] -

1. Click on the ‘Reset’ icon to
reset the chromosome axis
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Group | Al v crop| A ~]

Category| 4 v

‘Frontier gnm3 Raw <

Case Match
# Upioad new dats u
4 Clcer aretinum - COCrontier gnm3 - Genotypes -
A5G R Relepce 1
o Cicer arietinum - COCFrontier_gnms - GENotypes -

AlG Rarw RHEasE 2

ehrt et chrd

s s e
o7 g
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2. Go to the ‘Explorer’ tab

Ca_COCFrontar_gnem3 - o3

3. Type ‘Frontier gnm3 Raw’
into the filter

4, Select the ‘+’icon to load
raw genotype data on chr3

papeemepa

D Datacet

“

® Featresf) Q@ Pansf] W Genotpes B x

Frontier_V3_VCF-AGG-raw-

r2
Mamesgace
Parent
Created
Last Upcateg
Public
Read Only
tags

apiHast

Ca_COCFrontier_gnm3
FVOTI0LS, 41445 D
IVOTIIUZS, 41445 pim
frue

frue

WCF view Genotype

hitps__aga planticdormatics o

Wiew

sta {11}

€rop | Chickpea

displm ° Clcer arietinue - (DOFromtier_gned - Genotypes

] = AGG Rbw Release 2

species | cicer arietinum

DOT © Mtps//ocd .orgs 18, P18/ OV EOQANG

Desc * faw anchored genotype dats wor files for chickpea

ript  Flant Genetic Resources from the Austr Graing

ion  Geretank genotyped with the Illumina I
Pulses 3 vi.0 BeadChip, A
defired against Cicer
COCFrontier genome assembly w3
EDCFrontier.gne3.qTer. Reloase 258585

Data Australian Gradns Genebank EVF“PEIE
source Partrarship

Uploaded by : Agriculture victoria

Contact | cabriel weeble.sagners

Licensing ' CC BY 4.8

name | 258904 _agd-Chickpea Raw_snchored-CDOFrontier_gned
type | VIR

e

Show detail
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5. With your mouse pointer,
click and drag along the axis

to highlight the portion of
the chromosome
surrounding the gene

ALG Haw R 1
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tiar grenh : chrl

.-
B
R

i i LI N i
T T TS e N I e I i

6. Click on the cog
wheeliconinthe
‘Genotypes’ tab

(L]
™
L]
i
L]
L]
L]
i
o
il
e
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7. Type or paste an Accession ID into
the ‘Filter by Name’ box. If the
accession is contained in the VCF,
the Genotype ID will be displayed in
the box below.

Filter by defined Haplotype @

Y Filter by Name |AGG 51643 CHIC

AGG51643CHIC2-B00004-5-14

Selected samples to be requested in VCF Lookup

Sample Names

Lookup Result Controls

Datasets

Frontier_V3_VCF-AGG-raw-r2

Select Samples for RO ol sRds IR ETTeTo1aY oSN IDNTY
the upper box to add the

&cEk sample to the lower ‘Selected
samples to be requested in
VCF Lookup’ box

List of samples from VCF

Filter by defined Haplotype (2]

T Filter by Name  |AGGS1643CHIC2-B00004-3- 14

AGG51643CHIC2-B00004-3-14

Selected samples to be requested in VCF Lookup

—————————
AGGS51643CHIC2-B00004-8-14 >

(1)

9. Select ‘VCF Lookup’
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Q@ Datscat ® reaturesfI) Q@ Patns] N Genotypes D) x “@

Ca_COCFrontier_gnms3 | chr3

-
Select Passport fickds
-
":% ®
s § :
o § gd 3 g
;3 ) 3
g § 5 T é
r : B2 % E $2z¢
1 o
o~ 105 cne3 10 CNT O
106 chv 1 A G0
) 108 che3 1 T 9
| 107 chr3 10 A G 2
‘?’ 107 che3 1 €T 0
o 13 ol AR C 2
| 118 Foc 2
: 118 ch3 - 118 ‘NG 2
} 118 ch . e 2
{ 128 o 12 gNc 2
wn § 129 ched 12 T 0
130 o G A0
130 ch3 JF G0
138 o ‘« 2gN
138 o A G 2
T 138 o ST 2
140 c* 6 A 2
— 141 o 7 2
145 ch G A D
148 T 2
aous
47 o T €0
151 « G A D
J 182 ¢ A G
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Access passport data via Genolink for currently lcaded accessions @ (1

! Sort by Passport fields

10. Genotype data
can now be

visualised for the
desired accession
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Since we already have the Genotype IDs for chickpea samples of interest, we can directly copy and paste them into the lower box. Copy and
paste Genotype IDs from the electronic file ‘Pretzel_workshop_Task15_AGG_chickpea_sample_list.txt’ as shown below.

Frontier_V3_VCF-AGG-raw-r2

Select Samples for Dataset

List of samples from VCF  { Total : 12834 ) E

Filter by defined Haplotype ©

T Filter by Name |.= ter available zamples by nams I (1)

AGG51643CHICZ-B00004-8-14

_ 11. Next, paste Genotype IDs directly
Selected samples to be requested in VCF Lookup

AGGAS03GCHIC1-B00011-6-57 from the provided file into the lower

AGGA9042CHIC1-B00001-10-83
AGGA3845CHICT-B00012-10-44 ‘Selected samples’ box

AGG51137CHIC1-B00012-12-T7
AGGABBAACHIC1-B00012-10-43

BT

12. Select ‘VCF Lookup’
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In order to find the markers making up the haplotype of interest more easily, we will undertake a feature search to highlight the position of the

markers on the chromosome.

| s | T | e B 13. Click on the ‘Search’ tab

Ca CDCFrontier_gnmb : chel

14. Copy and paste the
marker names from the
provided text file
‘Pretzel_workshop_Task15
_flowering_time_markers
- xt’ into the ‘Feature
Search’ box

Ca_HatTrick-RV_30k Ca3 [l

n Ca_HatTrick-U_30k PAA_MatTrige Cred vi [l
Ca_CRACaptain 30k Cei [
Ca_CBACaptain-RV_30k Ca3 [

Ca_COCFromtvi0_30x Ca3 [l

Ca_CDCFrort-grm3_ 30k che3 [l

16. Load 30k markers
‘CDCFront-gnm3_30k chr3’
dataset
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ACCESS DASSPOTT 313 via Genoiink for Curmently aased 300essans m

Sefect Passport fields

Sort by Passport fields

outiCr

Fic iei W3 NCF AGG srw 12

COCFaci 33 Gabivatei

HName

BODOO B 1A

B0 B 1%

B0 B 12

BOOCOH -7 28

B0 7 24

BOOCOE - 7 2%

-

083
044

2377

ca

e

nnnnnnnnnnnn
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17. The selected s
markers (pink arrows) !'_ oo oy s s D
will be displayed 3 N

along the T

e ;

£ zlz noA

_______________
R T T T T T TR

B AL
B B 3

WS 13T

iR tx Ca_COCFicetio

Frontier V3 VEFAGE frw 12
S 18 ICHIC

A 1BAACHIC

TS 16A ICHIC

S S0RC

B 08 2

& Match part & ignore case FRER O FRERER LT ER B
m m 2z @0 z 00000000 20 2

Received : 11 ched 2 : @ 20000000020 0
7 Eeatures 2z 2 22000800 : 60

2 0 @: 2 @ GN00NE 0 e : @0

00000000 R0 0 2 0

Ca_HatTricie-Rv_30% Ca3 [l

Ca_HatTrick-UA_30k PBA_HatTrick Che3 vt [l
n Ca_CBACaptain 30k O3 [l
Ca_CBACaptain-BV_30x Ca2 [

Ca_CDCFrontv10,_30% Ca3 [l

B oo xon® 18. Zoom axis to achieve
| corresiosm desired marker resolution

19. Genotype data can

now be visualised for the
selected accessions

Q. DNA Sequence Blast Search
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EET N | ]

pocessionNumber taxonomy.grinTaxonomySpeciesspeciesName

20. Click on ‘Select

acquisitionDate

|

|

|

|

|

| > ases
I kountryOfOrigin.name m
[ krop.name
| kropName
| o
|

|

|

|

|

|

|

|

|

Passport fields’ button

-0 © x

SN 21. While holding
Er down the Ctrl button
nsttuteCode

oo et T on your keyboard,
Svigts T click the
nstitute.onnercrestecDate

nstitute.owneriastModifiecDate
rettte.oanername

astMogifieaDate

rampStat
‘ ponomy graTmanomysoeces s passport fields as
] raxonomy.grinTaxonomySpecies.name

Raxonomy.grinTaxonomySpecies.name
\monomygshTmmnomSpeces specestame shown here

Raxonomy.taxonName
g -

AHATR I | 000 % 8

R Te

22. Click on ‘Update and
Close’
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2o
£5 €
-
i53g88 8
B|E|E 5 5|5 5 -
Y|l¥(¥|8 58|58 > |G
AR AR AR A Al = EE 5
23. Adjust the ;88828 33238,
_..QQDD-ggq:((d{g
passport data row G(S|3(3(3|2 2 R IEEE EE|WH
height by hovering your £ EE e e €
F i . Ele|E(E|E|E|E|=
pointer here until the 545238433383 3353
cursor changesto a
E o ===
double-ended arrow, & cvln g xn e 3B FRIES
@l 2lalalelrltlEleldlee|ael=s|e
: = e NN
R JHAE 353388883858 ¢5¢88
downwards. 8K g2 EEEEEEEEEEREZREE
= = NN N NN N N e e e e e e
Ak £2 2224222242222
¢z E 5 MEEH YR EMERRERHE
WIHER AHHEEEHEEEEEEEE
BHHEHE SR
: 2E85 8 5 $3z33888888¢ g g
1
11 VI C 2 (2 (2 2 0 00 0O 0O 2 O 2
11| ch ‘EC 2 (2 2 0 0O 0O O O OO 2 O 2
11| ch TG 2 2 0 2 6O 0O 0O O O O O 2 O O
11 imc 2 2 |0 20 000 O0CD0D 2 00
12 ch i 2 2 |8 2 0 00 00 0 2 2 0
12 ¢ € T/0 0 0 O O 0 0 0 OO OD 2 2 O
Haplotypes predominant in wild Haplotypes predominant in cultivated
Marker Name Position REF | ALT 1 2 3 4 5 6 7 8
AVR-Ca-00974_03-027397784 11,324,333 A Cc ALT ALT ALT ALT REF ALT REF ALT
AVR-Ca-00972_03-026868404 11,847,388 T o} ALT REF ALT ALT REF REF ALT ALT
AVR-Ca-00971_03-026868314 11,847,478 T G ALT REF ALT REF REF REF ALT ALT
AVR-Ca-00970_03-026833644 11,878,565 T C ALT ALT ALT ALT REF REF ALT ALT
AVR-Ca-00969_03-025880939 12,861,815 T Cc ALT ALT . ALT REF REF REF REF

Based on these results, we can find chickpea hybrid lines that do and do not contain wild-like haplotypes at the flowering time locus.
Interestingly, PBA Slasher contains a wild-type haplotype, suggesting it may have wild chickpea in its pedigree.
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Additional tasks for a challenge

e Search for chickpea accessions in the AGG that contain wild haplotype 2 around the plant height gene in Task 12, then click on the link
to Genolink to view passport data for these accessions derived from Genesys PGR.

@ Dataset  # Features )] @ Paths) | W Genotypes ] # b &

Access passport data via Genolink for currently loaded accessions 1] G

e Use Genolink (https://genolink.plantinformatics.io/) to find the AGG barcode for the chickpea accession ‘Almaz’ that has been
genotyped and load AGG genotype data in Pretzel. Load genotypes for both plant height (chr X) and flowering time (chr Y) in single

genotype table by selecting markers on both chromosomes.
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Useful URLs

e Pretzel
https://agg.plantinformatics.io/

e Pretzel documentation
https://docs.plantinformatics.io/

e Australian Grains Genebank (AGG) website
https://agriculture.vic.gov.au/crops-and-horticulture/australian-grains-genebank

e Australian Grains Genebank (AGG) online portal - GRIN-Global Database
https://ausgenebank.agriculture.vic.gov.au/gringlobal/search

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

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

e AGG Dataverse for accessing genotype data
https://dataverse.harvard.edu/dataverse/australiangrainsgenebank

e NCBI Genbank Nucleotide site
https://www.ncbi.nlm.nih.gov/nucleotide/
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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.

File Home Insert Draw Page Layout Formulas Data Review  Wiew Automate Help = Comments m

F1 wr

w

A B b= 8] E -
1 [Field —
2 | species -
3 Crop et
4 | displayhams ] TA yield XX
5 |pareniMame v
E @ = Victonia). The positions of the OTL were datermined through BLAST of flanking marker sequences against
&  Commaents ] O
T O] Frazer M, Andersen JA, Brown-Guedira G, Dewin N, Peters Haugrud A, Fans JD, Akhunoy E, Bai G
n L far splkcelel number per spike on wheal chramasame anm TAL by high-resalution genstic mapping
I Citatson 1 b w 0. 1007/s00122-019-03382-5. Epub 2019 Jun 28 PMID: 31252024, PMCID: PMCET0E044
‘Optical and physical mappeng with local finishing enables megabase-scale resolution of agronomically
B  Citation 2 ve Biol 19, 112 {2018). htips-'doi_ong/10.1186/513059-018-14754
5 Licensing  mome’
10 -
Metadata  QTLWheat_CSv2.1_TAL_OTLs-3X + HE | >
Ready TP Accessibility Good to g (@ Dizplay Sabtng: ER m |- ] + 100%
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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 linka 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.

: © M @@ Pretel x  + -
&« Cj ) )  https://agg.plantinformatics.io/mapview?mapsToView[] =blastResults_Wheat_IWGSC_RefSeq_v2.1-Chr7A&mapsToView[]=bl.. e, Ay 0 =

vord & Groups & v3.7.4 2025-04-24 Documentation

m Map Viewer Change

Qsearch

Bl view

WrExplorer #» Upload

Wheat_IWGSC_RefSeq_v2.1: Chi7A x <

Wheat_CSv2.1_7AL_ QTLs-KF

‘Field’ for dataset

[s) X

o

Logout G»

Q Dataset #* Features [ Q@ Path: @ Il Genotypes

Group All v | crop Al v|
Category | All v name Mamespace
0w
- Parent Wheat_IWGSC_RefSeq_v2.1
7A QTL | e s o
Case Match 200 Last Updated  21/05/2025, 11:41:51 am
Trait Ontology an All Datasets Public false
¢ E q
300 The QTL tag 1S Read Only true
#» Upload new data n derived from the tags an
o Grou Al
'disnlavName’ o] Excel Field name ’ b
p v apiHost hitps__agg_plantinformatics_io
e ven
00w
Triticum aestivum - \WGSC_RefSeq v2.1 - QTL- @
7A yield_KF v Metadata {8}
species ¢ Triticum aestivum
o Crop : Wheat
) displayN : Triticum aestivum - IWGSC_RefSeq_v2.1
Meta data ame - QTL - 7A yield
Comm : Prepared by Gabriel Keeble Gagnere
b ents agriculture Victoria. The positions of
o0 the QTL were determined through BLAST of
flanking marker sequences against the
genome.,
Cit :Kuzay 5, Xu ¥, Zhang J, Katz A, Pearce S,
ati  Su Z, Fraser M, anderson JA, Brown-

[P |

Pretzel workshop — 8" International Food Legume Research Conference & 5 Australian Pulse Conference

71



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. CCBY 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’.

i Conditional Formatting = EH Insert  ~ - A a 3 ] m
. . onditipnal Formatting :? nse i3 ?“IH }_) |§S} jj :\?’ED
. I-E Format as Table =~ ;_. Delete -~ w Sot & Find & Sensitivity Add-ins Anakyze

File  Home Insert Draw Page Layout Formulas Data  Review  View

[ |I:| A Aptes Namow A A = == i,

.

Past:B B.l'U";"e'"i" = = = 3= 3= E” R . -

- A 3 0 8 Cell Styles ~ ] Farmat ~ &~ Filter = Select ~ - Diata

Clipboard & Fart ] Alignment ] Humber ] Styles Cells Editing Sensitivity Add-ins >
J [RUZayluLy, SNS-2 LURrrA EMNE b FEB1MAS B/EABUL Kuzay et al 2uly -
4 Yield-2 Chr7A Yield 676111865 G7BBBBE00 Keeble-Gagnére et al. 2018, Fabio Arsego PhD thesis, Delphine Fleury
5
[
T
8 v

Metadata  QTL[Wheat CSv2.1_TAL QTLs-XX + 4 . P

Ready f¥ Accessibilty: Goodta go C& Display Settings H B -——+ w0%

Additional, optional columns can be added as desired to capture other information e.g. human-readable gene descriptions, gene identifiers.
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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.
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Contact Details

For requests to set up a group training session:
Kerrie Forrest - Senior Research Scientist
Agriculture Victoria (AgriBio, Bundoora)

kerrie.forrest@agriculture.vic.gov.au

For questions about data management, digital tools and Program 1 of the AGG Strategic Partnership:
Gabriel Keeble-Gagnere - Science Program Leader — Australian Grains Genebank
Agriculture Victoria (AgriBio, Bundoora)

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

For questions about the Australian Grains Genebank and Program 2 of the AGG Strategic Partnership:

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

sally.norton@agriculture.vic.gov.au
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