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The goal of this presentation is to familiarize the animal forensic community with an existing cluster-
based software that can be used to decipher breed admixture for unknown samples to obtain better match 
probabilities, not only in equine forensics, but also cases involved with breed-specific animals.  This will also 
encourage researchers to work on a repository of breed-specific allelic frequencies that can be used for 
future forensic cases. 

This presentation will impact the forensic science community by increasing awareness of the 
plethora of unsolved horse slaughter cases in the Miami-Dade and Broward counties of Florida which is a 
testimony to the gravity of and the increase in illegal slaughter activities.  Often, with confiscated horsemeat, 
any physical description of the horse is lost and only DNA can link the horsemeat to evidence and to a 
suspect.  Therefore, in order to more strongly correlate the evidence to the slaughtered horse, it is crucial to 
identify the breed of the horse as well as to obtain the individual equine profile.  This calls for methods that 
will supplement individual identification with breed designation in the identification of unknown samples. 

The current case study illustrates the use of population-genetic statistical software STRUCTURE 
2.3.1 for breed identification of unknown equine samples of a slaughter case in Miami-Dade County, Miami, 
Florida.  Allele frequencies of 15 domesticated breeds from published population studies were included in 
the analysis.  Taking into account linkage and artifacts such as high stutter in some of the dinucleotide 
repeats for the 17 loci amplified, only 14 loci were included in the cluster analysis for determining the K 
populations.  A K=8 was used to set the cluster analysis for correlated allele frequency as the 15 
domesticated breeds showed similar allele frequencies.  Prior to this cluster-based analysis, there was no 
substantial information that could be used to determine breed-specific allele frequencies to aid in calculation 
of the Random Match Probability (RMP).  Assuming the confiscated meat was from the more common local 
breeds found in South Florida, like Paso Fino, Quarterhorse, and Thoroughbred, the first analysis resulted in 
an RMP of 1.84x109.  By performing admixture analyses using all available breed allele frequencies, the 
case profile was found to be more closely aligned with the Standardbred, Lipizzaner, and Arabian breeds.  
Once the unknown horse’s ancestry was established via the STRUCTURE analysis, using these published 
allele frequencies for genotype analyses, the RMP was recalculated and resulted in a better RMP of 
1.63x1023, 1.27x1020, and 2.88x1023, respectively.   

This case study is an example for recommending the use of admixture software to determine the 
breed of unknown equine evidence in addition to the standard STR analyses as it can lead to a more 
relevant random match calculation. 
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