
CerealsDB FAQ 

 

The CerealsDB site has been designed to be intuitive and simple to navigate. Different areas 

of the site can be accessed via the top menu bar: 

 

 
 

This links through to specific markers that have been developed for wheat SNPs, including 

KASP, Axiom, iSelect, Taqman and SNPs developed for targeted genotyping by sequencing 

(TGbyS). There is also a link to a BLAST site where users can input nucleotide sequences 

and search local BLAST databases hosted on our servers. There is also a link to information 

on the web services available for high throughput programmatic access to the underlying 

database. 

 

An additional navigation menu is also available on the 

right-hand side of the web pages and differs for each 

section of the site. The menu contains links to various 

webtools that allow users to interrogate and vizualise 

the data in CerealsDB. There is also a ‘Quick search’ 

field that users can specify a particular BS or BA SNP 

code and quickly access information related to that 

SNP. 

 

We have also included a Feedback box to allow users 

to inform us of problems with the site along with 

improvements or recommendations they may have to 

improve the functionality and user experience. 

 

If we begin by entering a SNP code such as the 

example given in the ‘Quick search’ field 

(BS00003646), we can retrieve information that is 

displayed on a new page describing which genotyping 

platforms that SNP is available, along with the contig 

sequence that the SNP is located in and the SNP 

highlighted in red. If genetic mapping data is 

available, it will also be displayed along with any 

KASP primers that may be associated with the SNP. 

 

The majority of SNPs in CerealsDB are hosted in the Axiom array section of the site and this 

is where most users will want to concentrate their searches, however the KASP section is also 

an important part of the site for plant breeders and researchers. 

 



Clicking on the 

KASP section in the 

top menu bar links to 

a page providing 

statistics for KASP 

markers. Clicking on 

the numbers for an 

individual 

chromosome links 

out to tables of SNPs 

for that particular 

chromosome. 

 

Users can search for 

genetic maps for a 

wheat chromosome 

by clicking on the 

‘Select primers’ link 

in the right-hand 

menu bar, which 

provides ideograms 

of each chromosome, 

and clicking on a 

chromosome links out 

to a genetic map. 

 

 Users can then 

search for KASP 

primers for a 

particular SNP on the 

map or download and 

excel spreadsheet 

containing 

information on ALL 

of the primers on the 

genetic map. 

 

Similarly, users can 

select the ‘Obtain 

haplotypes’ link in 

the right-hand menu 

bar to list all the 

wheat chromosomes 

and clicking on a 

specific chromosome 

will download ALL the haplotypes available for that chromosome. Users can also align SNPs 

to Brachypodium, search for putative varietal SNPs and download core marker sets. 

 



 
 

The axiom pages host the majority of the SNPs on 

CerealsDB and can be accessed via the top menu bar. 

The Axiom®  820K array is a high-density array 

containing 819,571 exome-captured SNP sequences 

derived from hexaploid wheat accessions, including 

both elite and landrace accessions, diploid and 

tetraploid progenitor accessions and wheat relatives. 

The Axiom® wheat HD Genotyping Array is 

designed to characterise a range of wheat-related 

species, and in particular to identify and track 

introgressions in hexaploid wheat. 

The Breeders' 35K Axiom® array (Affymetrix 

product ID 550524) contains 35,143 SNPs selected to 

be informative across a wide range of hexaploid 

wheat accessions. This 384-sample format array is a 

cost effective and efficient system for screening large 

numbers of lines. The array has been used to screen a 

large global collection of elite and landrace varieties 

including hexaploid and tetraploid accessions and the 

publicly available dataset (below) is regularly 

updated. 



The right-hand menu bar lists a range of options for downloading and visualising the SNP 

data and also includes webtools for locating introgressions, creating flapjack files for 

haplotype analysis, a functional SNP database, extraction of genotypes, searching for varietal 

information, extraction of adjacent SNPs and exploring varietal relationships via online 

dendrograms. 

The introgression plotter allows 

users to search for introgressions 

in elite wheat varieties that are 

predicted to be derived from 

wheat relative and progenitor 

species. Users can input a wheat 

variety and then specify 

percentage match cutoff for 

specificity and can also choose to 

exclude small introgressions.  

This will generate a heatmap 

showing the presence of 

introgressions from wheat relative 

and progenitor species for ach 

chromosome. The darker the red 

colour the larger the 

introgression. A table of 

introgressions is also produced 

which can be ordered by clicking 

on the table headers such as 

number of introgressions or size 

of the introgressions. Clicking on 

a particular relative links out to a 

circos plot. 

In the circos plot, the innermost 

track is Track 1. 

 

o Track 1 - shows introgressed 

regions. 

o Track 2 (blue) - shows SNP 

density for each wheat 

chromosome. 

o Track 3 (green) - shows CNV 

gain. 

o Track 4 (red) - shows CNV 

loss. 

o Track 5 (red) - shows minor 

allele frequency for each 

chromosome. 

 

The outermost track represents the wheat chromsomes with scales added ie 500 equals 500 

million base pairs. 



Creation of flapjack files is a useful tool that allows users to create flapjack files (.map and 

.dat) that can be downloaded and imported into the flapjack software to allow comparison of 

the user-selected wheat varieties. The flapjack software is a multi-platform application 

providing interactive visualizations of high-throughput genotype data, allowing for rapid 

navigation and comparisons between lines, markers and chromosomes and has been 

developed by the James Hutton Institute. 

 

 
 

 

The Functional SNPs tool, allows users to search for SNPs that produce a non-synonymous 

(missense) mutation and obtain information on the sequence surrounding the SNP, the amino 

acid sequence and annotations.  

A non-synonymous mutation is a point 

mutation in which a single nucleotide 

change results in a codon that codes for 

a different amino acid. These mutations 

can render the resulting protein non-

functional, however the amino acid 

substitution with another amino acid 

with similar chemical properties can 

result in a neutral mutation and the 

protein will function normally.  

Functional SNPs are non-synonymous 

SNPs that have a deleterious effect on 

protein function. The fSNPs in 

CerealsDB have been characterised 

using the FATHMM pipeline and 

annotated with BLAST against a non-

redundant embryophyta database.  

Functional SNPs are defined as SNPs 

with a FATHMM score less than -3.0 or 

greater than 3.0.  



 

Users can search for functional SNPs, by entering a Bristol SNP code, a generic search term 

such as ‘gliadin’ or by FATHMM score, to retrieve all functional SNPs that match the criteria 

specified in the search. This produces the amino acid sequence surrounding the SNP with the 

amino acid change highlighted and links out to Uniprot if available. 

 

 

Extraction of genotypes can be performed for a particular variety or for a particular SNP. 

The genotyping data is available for the 820K array, 35K breeders array and 35K wheat 

relatives array. We also have genotyping data available for a large number of mapping 

populations. Users can select a specific array or mapping population and download ALL 

genotypes for a specific variety or SNP. 

 

 

 



Users can also search Varietal information on CerealsDB and can select information on a 

particular wheat variety that has been included on the 35K or 820K axiom arrays. You should 

specify which array you want to extract data from (820K or 35K) and then type the varietal 

name (this will autocomplete if it is in our list of varieties). Alternatively you can look for 

varieties using a general search term, such as country of origin (eg UK) or the source of the 

variety (eg University of Bristol). 

There is also a webtool that allows users to select all axiom probes between two specified 

probes. You can provide two axiom probes (eg AX-94597091 and AX-94829239) that are 

located on the same chromosome in the IWGSC v1 assembly and extract all probes that lie in 

between these probes. If you only have a single axiom probe it is also possible to search a 

specified distance upstream or downstream of your probe to retrieve all axiom probes within 

this range. 

 

 

Interactive online dendrograms generated using genotyping data from the 820K array and 

35K breeders array are available to explore the relationship between elite wheat varieties and 

wheat relative progenitor species. Users can view these dendrograms in a range of formats 

(e.g. circular or radial) by clicking on the grey arrow below and selecting the appropriate 

image. Particular groups of varieties can be highlighted in blue by clicking on the appropriate 

node. Users can also download a high quality .png image of the dendrogram. 

 

 



Finally, there is a tool that facilitates the search for SNPs that align to related species. 

Given a known SNP_id, users can find other SNPs containing sequences that align to the 

same region in other species including rice(Oryzae sativa), Brachypodium and Sorghum. 

Other genotyping platforms such as iSelect, Taqman and Targeted Genotyping by 

Sequencing (TGbyS) are also represented on CerealsDB and information on these markers 

can also be downloaded similar to the KASP and axiom platforms. 

 

 

 

 

 



Search TGbyS probes 

Using the form, users can search the sequence capture probes that were designed for use with 

the MyBait system. First select a probe category - users can select: 

 

All probes  

Co-dominant probes (the most useful set for breeding purposes)  

Dominant probes  

Partially co-dominant probes. 

Once a category has been selected, users should also select a probeset - there are three 

available: 

All: This set consists of all 15,167 probes.  

Cross Platform: This set consists of 3,256 probes that showed greater than 95% similarity 

between the Axiom and NextSeq genotyping platforms.  

Cross Platform (All): This set consists of the 782 probes that were common to the KASP, 

Axiom and NextSeq genotyping platforms. 

Once a probeset has been selected, you can then select probes from specific chromosomes (or 

click on the "Select All" box to highlight all chromosomes). 

 

    

The detailed MyBait probe capture protocols are also available, so users can replicate peform 

their own sequence capture experiments using the probes we have designed. 

CerealsDB web services overview 

Web services have been developed for CerealsDB to allow bioinformaticians to access 

CerealsDB data (currently SNPs, contigs and search terms for our KASP genotyping 

platform). 

The CerealsDB webservices have been developed in collaboration with the Data 

Infrastructure & Algorithms group at the Earlham Institute and we would like to thank Rob 

Davey, Simon Tyrell and Xingdong Bian for their help setting up these services. 



This part of the site has been written with software developers in mind and may therefore 

appear rather esoteric to some of our users. If you aren't familiar with command lines and 

writing code, you may find yourself out of your depth, but I hope this page will at least 

impress upon users the power of web services for data integration and standardisation, which 

is a pressing need in the wheat community where information is stored on disparate databases 

around the world. 

We have created a web service based on REST Architecture (RESTful web services). A web 

service is a collection of open protocols and standards that are used to exchange data between 

applications or systems. Software applications written in a variety of programming languages 

and running on various platforms can use web services to exchange data over computer 

networks such as the Internet. This interoperability (e.g., between Java and Python, or 

Windows and Linux applications) is due to the use of open standards such as JSON. 

The CerealsDB web services use HTTP methods to implement the concept of REST 

architecture. A RESTful web service usually defines a URI, Uniform Resource Identifier a 

service, provides resource representation such as JSON and a set of HTTP Methods. 
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