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In the next 20 years rapid population growth will increase the demand for food and other animal 

products, particularly in emerging economic countries. In Animal breeding research, Genomic 

Selection (GS) has been shown to have substantial impact on genetic improvement of livestock 

production as it reduces the cost of traditional progeny and performance tests and increases the 

accuracy of estimated breeding values (Kadarmideen 2014, Kadarmideen et al. 2015).  In 

research involving Artificial reproductive technologies (ARTs), Ovum Pick Up – In vitro 

Production of embryos can have a huge impact in cattle production as a single (superior donor) 

cow can produce several dozens of calves via embryo transfer to multiple recipient cows 

(Strobech et al., 2015). The combination of these two powerful technologies, GS with OPU-IVP 

allows us to gain faster genetic improvement of cattle than using these techniques alone 

(Kadarmideen et al., 2015). The GIFT project (Genomic Improvement of Fertilization Traits in 

Danish and Brazilian, www.gift.ku.dk) implements joint GS-IVP with an aim to improve cattle 

production. Our objectives are to provide a better understanding of the biological mechanisms 

that play a major role in IVP process and to identify biomarkers in cow for IVP-OPU related 

traits that can potentially allow us to merge IVP procedures in GS strategies and to make a 

widespread large scale application of the GS-OPU-IVP possible. 

We are currently working with the analysis of donor cows. Oocytes together with follicular cells 

(cumulus and granulosa) have been  aspirated from the ovaries of 60 cows and collected 

separately. The oocytes went through all the steps of IVP procedures till the blastocysts stage. 

Blastocyst rates were computed for each animal. Follicular cells have been processed and deep 

frozen for RNA sequencing. The next step will be merging the experimental data together with 

the data records retrieved from the Danish cattle database. We will use high-throughput RNA 

sequencing and systems biology approaches for the identification of modules of co-expressed 

genes controlling the blastocyst rate and of key genes as potential biomarkers.  

In the second part of the project we will analyze recipient cows. Blood samples parameters and 

biopsies of the endometrium will be collected from cows where IVP produced embryo have been 

implanted. We will perform transcriptomics analysis on the endometrium and we will analyze 

the quality of the fetuses. Bioinformatics analysis will aim to identify genes in endometrium that 

are involved in the implantation and development of IVP produced embryos. 
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