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Introduction:  
 

Embryonic stem cells are characterized by 

pluripotency, the ability to form every cell 

type of the body. This feature gives them a 

great potential in regeneration therapy. 

However, the mechanisms that regulate and 

control the process of differentiation into a 

defined cell lineage are still poorly understood. 

The application of embryonic stem cells for 

research or clinical therapy is linked to several 

ethical and immunological problems 

enhancing the need for other approaches. One 

alternative is the use of spermatogonial stem 

cells that have recently been shown in mice to 

be pluripotent. We have established a system 

for induced directed differentiation using a 

spermatogonial cell line from medakafish. 

 

Methods:  

 

The spermatogonial cell line SG3 was 

obtained from testis of adult medakafish and is 

stable in culture in the presence of a complex 

mix of growth factors. Directed differentiation 

was induced by chemical treatment, 

modulation of culture conditions or 

transfection with expression vectors for 

presumed or known lineage specific 

masterregulators of differentiation. Status of 

differentiation was investigated by 

morphological analysis and by examination of 

gene expression patterns. 

 

Results:  
 

Our experiments demonstrate that SG3 cells 

are capable of spontaneous differentiation and 

of formation of other cell types than sperm. 

Attempts to induce directed differentiation 

resulted in the formation of cells showing 

morphological features of melanocytes, 

neurons, osteoblasts, and adipocytes. We also 

obtained cells capable of phagocytosis that 

therefore seem to be macrophages. 

 

Discussion and conclusions:  
 

The use of stem cells for regeneration therapy 

requires at first methods to generate specific 

cell types from stem cells. Our results give 

indications for directed differentiation by 

chemical treatment, modulation of culture 

conditions, and transfection. Moreover, this 

study demonstrates that medaka 

spermatogonia are pluripotent and therefore 

may be ascribed an equal status to embryonic 

stem cells. This finding, together with 

compatible data published for mouse 

spermatogonia, strongly suggests the 

possibility for human pluripotent 

spermatogonia. 
 
  
 
 

 


