
Agricultural genotyping by sequencing (GBS) solutions from Affymetrix offer plant and animal improvement companies customized, 
cost-effective, automated genotyping tools for the highly accurate identification, validation, and screening of genetic markers associated 
with desired genetic traits.
 
 

Targeted low- to mid-density panel
Applications such as marker-assisted selection and management, traceability, parentage, and genomic selection require technologies that 
deliver actionable information, are affordable, and allow for the rapid processing of samples. These technologies must be capable 
of targeting a few hundred to thousands of informative markers across the genome, allowing multiple tests to be combined into a single, 
affordable test for the breeder. To meet this need, there has been an upward trend in the use of very low-density panels (50–3,000 
markers) that use well-characterized markers to screen animals and plants for desired traits. The number of samples that are genotyped in 
such breeding programs has also been increasing exponentially, escalating the need to simultaneously genotype with low-density panels 
across large numbers of samples. While the evolution of GBS methods offers the possibility of genotyping smaller numbers of variants in  
a cost-efficient manner, challenges persist in targeting specific alleles, using informatics, and improving throughput.

Eureka™ Genotyping Solution from Affymetrix addresses these challenges in current methods by delivering targeted GBS for thousands of 
samples per week in an easy and affordable manner. The Eureka™ genotyping assay overcomes the problems of traditional GBS techniques 
that use restriction enzymes for complexity reduction and sequencing panels, which can only target genomic regions or genes, but 
not specific markers on the chromosomes. The inability to target specific markers leaves these GBS technologies susceptible to SNP 
dropouts, lower throughput, higher sequencing costs, and reduced control of sequencing cycles. 
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Targeted genotyping by sequencing assay for routine applications 
Affordable n High-throughput n NGS-based  

Eureka™ Genotyping Solution

DataSheet

Applications
n Parentage and traceability in animals 

n Marker-assisted management 

n Fingerprinting

n Marker-assisted selection

n Imputation-based genomic selection 

Highlights
n Up to 10,000 samples per run

n 50–3,000 markers per sample

n Sample throughput: up to 30,000 samples per week

n Two-day assay

n Marker types: biallelic and multiallelic single-nucleotide polymorphisms (SNPs) 
and insertion/deletions (indels) of any size

n Sample types: crude lysate, hair follicles, dried blood spots, buccal swabs, 
semen straws and dots, degraded DNA, leaves, and seeds



Advanced panel design capabilities
Eureka Genotyping Solution includes either custom Eureka™ myDesign™ genotyping panels designed using customer-provided markers 
or catalog Eureka™ genotyping panels designed with publicly available markers. The assay can interrogate biallelic and multiallelic 
SNPs and indels of any size from diploid or polyploid species. The Eureka myDesign panel design process is completed in 6–8 weeks. 
These panels can contain critical “must-have” markers for a specific breeding program and can be tailored to user specifications for 
performance and genomic coverage. The typical genotyping call rates in Eureka myDesign panels are >95% with concordance >97%. 
Table 1 shows a list of the different panels with conversion rates.

Fast assay workflow 
The Eureka genotyping assay is a fast workflow, going from extracted DNA to genotypes in as few as two days performed by one  
bench scientist. The assay supports multiple sample types, including crude lysate, hair follicles, dried blood spots, buccal swabs,  
semen straws and dots, degraded DNA, leaves, and seeds.  

The assay relies on a ligation-dependent polymerase chain reaction and uses interrogation-site barcodes contained within the 
hybridization probes as well as sample index barcodes that are added during the amplification step for readout using next-generation 
sequencing (NGS). Starting with as little as 42 ng/µL of genomic DNA, samples are processed in a 384-microtiter plate to generate 
NGS libraries. The NGS libraries from each 384-plate are pooled, and short-cycle sequence data is generated from the pooled libraries 
(Figure 1). The assay requires common lab equipment and very little hands-on time, making it easy to implement in production 
environments where large numbers of samples need to be genotyped with high accuracy in a timely manner. 

Figure 1: Overview of the Eureka™ Genotyping Solution workflow. A Eureka™ genotyping probe panel contains probes that interrogate each 
marker of interest. On Day 1, DNA is fragmented. Polymorphic sites in the fragmented genomic DNA are interrogated by locus- and allele-
specific probes through hybridization. On Day 2, the adjacent probes are ligated. Next, sample indices are added to each well to encode each 
sample and are followed by PCR amplification and pooling of samples. Data analysis is completed after sequencing.
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Table 1: Conversion rates of various custom Eureka™ myDesign™ genotyping panels and catalog Eureka™ genotyping panels. The panel 
design process starts with an initial list of prioritized markers. The design process ensures that markers identified as “must-have” are fully incorporated 
into the final SNP panel. The last column in the table shows the conversion rate of “must-have” markers.

Eureka™ genotyping panel
Number of initial 

prioritized markers
Number of  

“must-have” markers

Number of markers 
in the final Eureka 
myDesign™ panel

Conversion rate of  
“must-have” markers

Corn panel  2,000  1,500  1,500  100%

Soy panel  1,200  >950  1,050  100%

Barley panel  480  >400  424  100%

Nellore panel  295  >260  280  100%

Bovine traits panel  244  244  241  98.80%

Bovine parentage panel  100  100  100  100%



With the Eureka genotyping assay’s ability to interrogate each marker through its allelic barcode, Eureka Genotyping Solution 
overcomes challenges with other non-targeted GBS or sequence capture methods and allows for higher specificity and control over 
sequencing. The shorter amplicon size and identification of the marker through its allelic barcode decreases the total sequencing time. 
The NGS reads for the allele and sample barcodes are completed in the early cycles of the sequencing run, providing higher quality 
and thus higher confidence in the sequencing data. The sequencing reads provide information on all informative markers in the panel. 
The assay can be used to multiplex 760–10,000 samples in a single sequencing run. 

Simplified analysis
Eureka™ Analysis Suite software is used to assign each read to a (sample) x (locus) x (allele) combination. The genotype of each sample 
for each locus is inferred from statistical analysis of the tabulated reads. Genotypes are also available in a text format and contain the 
sample name, locus name, and the count of A and B alleles together with a quality score. 

Benefits of Eureka Genotyping Solution

n Flexible: Eureka genotyping panels can target the most informative loci of interest and can be easily updated to add or remove loci. 

n Affordable: The low cost per base of NGS is achieved through an intelligent combination of locus and allelic barcode, sample 
multiplexing, and a very simple workflow. 

n Scalable: The capability to multiplex thousands of samples per run offers the ability to process many thousands of samples every 
week with minimal effort.

n Targeted: The custom design process and assay workflow ensures that all informative loci are targeted across all samples and across 
all manufacturing batches.

n Efficient: The targeted sequencing approach addresses the primary drawbacks observed in non-targeted GBS technologies or 
sequence capture methods, such as large amounts of missing data, lack of specificity, need for high-quality DNA, and  
complicated informatics.  

n Rapid: The custom design process takes approximately 6–8 weeks. Use as little as 50 ng/µL of DNA from any standard DNA 
extraction technique to run the assay in two days.
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Ordering information

Part number Description Details

000922
Eureka™ myDesign™ Genotyping Panel 

Design for Agrigenomics
Includes services for Eureka™ myDesign™ panel design

000900
Eureka™ Genotyping Services– 

Catalog Panels
Includes services for processing of samples using catalog Eureka™ panels

000923
Eureka™ Genotyping Services– 

myDesign™ Panels
Includes services for processing of samples using Eureka™ myDesign™ panels

19602 Eureka™ Bovine Parentage Panel
Includes 100 International Society of Animal Genetics (ISAG) core markers for 

parentage verification in bovine samples

19551 Eureka™ Ligation Solution One vial of 384 reactions

19552 Eureka™ PCR Master Mix One vial of 384 reactions

19702 to 

19711

Eureka™ Sample Index Plate A to  

Eureka™ Sample Index Plate J

Each contains a plate of 384 indices. Ten plates provide the capability to multiplex 

3,840 samples including 4 controls per 384-format plate

902911 Eureka™ Consumables Kit Includes plastic consumables and seals to process 3,840 samples
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