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Abstract  
 

Spermatogonial stem cells (SSCs) from livestock species have the potential to be used for 

reproductive technologies and for the production of transgenic animals. The isolation of a relatively 

pure population of SSCs from livestock species has proven difficult; however, the recent advances in 

the production of induced pluripotent stem (iPS) cells may provide an alternative source of SSCs 

through the differentiation of iPS cells toward the germline.   

The general aim of this thesis was to produce bovine iPS cells that may be differentiated toward the 

germ line for potential use in reproductive technologies such as germ cell transplantation. Due to 

difficulties in isolating a pure population of bovine SSCs, methods to improve the enrichment of 

these cells are of interest in order to improve the success of bovine germ cell transplantation. A 

number of different methods to enrich bovine spermatogonia were trialled to determine which of 

the method for enrichment was most effective.  The combination of enrichment by differential 

plating followed by separation of cells by discontinuous Percoll gradient centrifugation, was found to 

isolate the most enriched population of un-differentiated spermatogonia.  

Additionally, the ability to better identify and characterise bovine testis cells, specifically SSCs, by the 

identification of new markers that identify SSCs or different sub-sets of spermatogonia in the bovine 

testis, would also contribute to knowledge of characterisation of the cells and may provide better 

methods for enrichment. Towards the first goal, the potential markers for bovine SSCs previously 

identified by a global proteomic screen and comparative analysis of gene expression levels in SSC 

enriched and depleted cell populations, DDX6, NAP1L4 and TKTL1, were investigated by gene 

expression analysis and immunohistochemistry. The three markers were shown to identify different 

stages of spermatogenesis.  

Examining methods to produce bovine iPS cells, different combinations of reprogramming factors 

resulted in differences in reprogramming efficiency as expected. Encouragingly, bovine dermal 

fibroblasts showed comparable reprogramming potential to bovine embryonic fibroblasts. Non-viral 

methods of transformation proved to be an effective alternative to viral transduction, with a 

commercially available non-integrating minicircle system providing particularly promising results. A 

systematic investigation of the effects of small molecules on reprogramming events identified 

combinations with significant effects on reprogramming efficiency and pluripotency gene activation. 

Though the cells described in this thesis are not considered to be fully reprogrammed, they are 

described as being putative iPS cells, referring to their characteristics being iPS cell ‘like’.  
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In vitro differentiation of the generated putative iPS cells lead to expression of some markers 

expressed by the germline which is a promising result for future research. 
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