
Eureka Genotyping Solution is an established technology that has utility as an 
economical rapid solution for high sample throughput and moderate (tens to 
thousands plex) locus-targeted genotyping in plant breeding. The technology has 
animal and plant applications and has been successfully applied to cereal crops 
of commercial importance including barley, soy, corn, and allohexaploid wheat.  

Additional applications are shown in PAG XXV posters:
 Accelerating genetic improvement in sheep by increased pedigree accuracy
 Accurate genotypes on Eureka Genotyping Solution with Bayesian clustering

Introduction
Eureka™ Genotyping Solution has utility in plant breeding and regulatory 
aspects. It allows for two-day turnaround time, from sample to genotype calls 
for catalog or fully customizable panels of a few hundred up to 3,000 variants 
(substitutions and insertion/deletions [indels]). The Eureka™ genotyping assay 
is a ligation–dependent polymerase chain reaction made ready for high-
throughput sequencing. It consists of probe triplets in solution, where for each 
variant there are two left side probes (one for each allele) immediately followed 
by a third right side probe. The probes are hybridized to target on the input DNA 
and a ligation step locks the correctly hybridized left and right probes. 
Interrogation site bar codes are contained within the ligation probes and sample 
index bar codes are added during the post-ligation amplification step. Amplicons 
from all the samples are pooled and short-cycle sequence data is generated from 
the prepared libraries. Eureka™ Analysis Suite software is used to tabulate the 
number of reads that contain each combination of sample, locus, and allele bar 
code (as appropriate). The genotype of each sample for each locus is inferred 
from statistical analysis of the tabulated reads. Custom panels can be designed 
for loci that have footprint sequences that are conserved and unique in the 
genome. The design process can accommodate different types of variants that 
are proximal to the targeted loci. Eureka Genotyping Solution is affordable, 
flexible, accurate, and robust.  

Methods and results
Eureka Genotyping Solution uses high-throughput sequence data of barcodes 
that identify allele and locus and indices that were added during the PCR 
amplification step to identify samples. The multi-well plate format allows 
simultaneous genotyping of thousands of samples, with tens to thousands of 
variants (loci) interrogated in a single well. The two-day workflow (Figure 1) 
enables an end user to obtain genotypes from DNA. Amplicons from all the 
samples are combined; concentrated and purified on a silica based column; 
quantified; and the sequence (high throughput) of the sample index and allele + 
locus barcode is determined. After sequencing, each sequence read is assigned 
to appropriate sample index and allele + locus barcode (or not assigned if there 
is no match). The tabulated reads are normalized, outlier samples removed, and 
the reads are plotted in size vs contrast space. The genotype of each sample and 
locus is inferred with our proprietary genotype caller. The algorithm to infer the 
genotype is an extension of BRLMM-P, a clustering algorithm that adapts pre-
positioned genotype cluster locations called “priors” to the sample data in a 
Bayesian step and computes three posterior cluster locations. 

Example cluster plots (one plot per locus) for four custom genotyping panels 
(barley, corn, and soybean and the more complex allohexaploid species, wheat) 
are shown (Figures 2–5). Genotypes generated by custom panels can help 
accelerate development of new cultivars in breeding programs.
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Cluster plots of two loci produced with Eureka Genotyping Solution in  
Hordeum vulgare (barley) and a 400+-plex genotyping panel

Cluster plots of two loci produced with Eureka Genotyping Solution in 
Zea mays (maize) and a 2,000+-plex genotyping panel

Cluster plots of two loci produced with Eureka Genotyping Solution in 
Glycine max (soybean) and a 1,000+-plex genotyping panel 

Figure 2. Each plot is a 
single locus and each sample 
is a single point in the plot. 
The BB (blue), AB (yellow), 
and AA (red) genotype of that 
sample is shown. The outlined 
ellipse (blue, yellow, or red) 
is the two-dimensional 
posterior location determined 
by BRLMM-P and used to infer 
the genotype of each sample 
for that locus.

Figure 3. Each plot is a 
single locus and each sample 
is a single point in the plot. 
The BB (blue), AB (yellow), 
and AA (red) genotype of that 
sample is shown. The outlined 
ellipse (blue, yellow, or red) 
is the two-dimensional 
posterior location determined 
by BRLMM-P and used to infer 
the genotype of each sample 
for that locus.

Figure 4. Each plot is a 
single locus and each sample 
is a single point in the plot. 
The BB (blue), AB (yellow), 
and AA (red) genotype of that 
sample is shown. The outlined 
ellipse (blue, yellow, or red) 
is the two-dimensional 
posterior location determined 
by BRLMM-P and used to infer 
the genotype of each sample 
for that locus.

Figure 5. Each plot is a 
single locus and each sample 
is a single point in the plot. 
The BB (blue), AB (yellow), 
and AA (red) genotype of that 
sample is shown. The outlined 
ellipse (blue, yellow, or red) 
is the two-dimensional 
posterior location determined 
by BRLMM-P and used to infer 
the genotype of each sample 
for that locus.
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Figure 1.

Cluster plots of two loci produced with Eureka Genotyping Solution in 
Triticum aestivum (wheat) and a 500+-plex genotyping panel


