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Institute: National Research Institute of Animal Production  

 

Title: “A comprehensive investigation of endurance capacity in Arabian horses” 

 

Scientific discipline: Animal husbandry and fishery 

 

Name of potential supervisor: Dr. hab. Katarzyna Ropka-Molik 

 

Background information:  

Arabian horses are commonly believed to be one of the oldest and most influential horse breeds in the 

world. The Polish population is considered elite due to the unquestionable quality of horses in terms of 

visual (show) and utility (races and rallies). Due to the high profits generated by the breeding of Arabian 

horses breeding and usage, one of the most important areas of research is the search for the genetic basis 

of the racing performance observed for this breed and excellent endurance capacity in long-distance 

rides. Identification of genes or mutations significantly associated with exercise performance traits 

seems to be extremely important from the breeding point of view. The use of a genetic marker in 

breeding selection may allow for a relatively quick improvement of the characteristics related to the 

body's adaptation to effort and achieving the best results in sports and racing. The use of genotyping 

results may allow the selection of animals at an early stage of breeding and the selection of the best 

individuals for mating, and thus generate significant economic benefits from horse breeding. Research 

on the genetic determinants of racing performance was carried out in Thoroughbred horses, which led 

to the development of commercial genetic tests allowing for prediction of individual predispositions of 

horse and making breeding decisions. However, the detailed processes involved in endurance exercise 

in Arabian horses are not yet fully understood. 

 

The main question to be addressed in the project: 

The aim of the research is to search for the genetic background of Arabian horse riding endurance based 

on comprehensive molecular tests using high-throughput techniques. Comprehensive analysis of the 

genetic basis of adaptation to physical effort will allow to verify the hypothesis whether the same 

molecular mechanisms are involved in endurance effort in Arabian horses as the previously identified 

and described processes responsible for flat racing in Thoroughbred horses and / or pure-bred Arabian 

horses. 

 

Information on the methods/description of work: 

In order to select genes or genome region significantly associated with endurance ability, an association 

analysis between genome-wide polymorphisms will be performed (SNP microarray analysis, Sanger 

sequencing, PCR-RFLP). The planned analyzes will also include the analysis of gene expression 

modification at transcriptome level in the blood tissue before and after the endurance ride (RNA-seq 

analysis - NGS sequencing; real-time PCR analysis). 

 

Additional information (e.g., special requirements from the student):   

The potential candidate should have extensive knowledge in the field of animal and human genetics. He 

should know and be able to perform basic molecular methods, such as DNA and RNA isolation, gene 

expression analysis by real-time PCR or Sanger sequencing. He should also know, at least theoretically, 

the next generation NGS sequencing approach and the SNP microarray genotyping method. Knowledge 

of the English language, good knowledge of Excel and experience in preparing publications will also be 

necessary during the research. 

 

Place/name of potential collaborator: - 
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