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		Abstract

		Spermatogonial stem cells (SSCs) both self-renew and give rise to progenitor spermatogonia that initiate spermatogenic differentiation in the mammalian testis. Questions remain regarding the extent to which the SSC and progenitor states are functionally distinct. Here we provide the first multiparametric integrative analysis of mammalian germ cell epigenomes comparable to that done for >100 somatic cell types by the ENCODE Project. Differentially expressed genes distinguishing SSC- and progenitor-enriched spermatogonia showed distinct histone modification patterns, particularly related to enrichment of H3K27ac and H3K27me3. Motif-enrichment analysis predicted transcription factors that may regulate spermatogonial subtype-specific fate, and immunohistochemistry and gene-specific chromatin immunoprecipitation analyses confirmed subtype-specific differences in target gene binding of a subset of these factors. Taken together, these results suggest that SSCs and progenitors represent distinct spermatogonial subtypes differentially programmed to either self-renew and maintain regenerative capacity as SSCs, or lose regenerative capacity and initiate lineage commitment as progenitors.
 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Cheng,  Keren and Chen,  I-Chung and Cheng,  Ching-Hsun Eric and Hale,  Benjamin J. and Hermann,  Brian P. and Geyer,  Christopher B. and Oatley,  Jon M. and McCarrey,  John R., Unique Epigenetic Programming Distinguishes Regenerative  Spermatogonial Stem Cells in The Developing Mouse Testis (July 2020).  Available at SSRN: https://ssrn.com/abstract=3640843 or http://dx.doi.org/10.2139/ssrn.3640843 
		
	

	

	
	
		
			This version of the paper has not been formally peer reviewed.
		

	
	

	
		
	

	
		




	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Keren  Cheng

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of Texas at San Antonio - Department of Biology  ( email )

			

			
			
				
				
				
					Main Campus, Suite 1.600
Biotechnology, Sciences and Engineering Building
TX  78249
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						I-Chung  Chen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of Texas at San Antonio - Department of Biology  ( email )

			

			
			
				
				
				
					Main Campus, Suite 1.600
Biotechnology, Sciences and Engineering Building
TX  78249
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ching-Hsun Eric  Cheng

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of Texas at San Antonio - Department of Biology  ( email )

			

			
			
				
				
				
					Main Campus, Suite 1.600
Biotechnology, Sciences and Engineering Building
TX  78249
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Benjamin J. Hale

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				East Carolina University - East Carolina Diabetes and Obesity Institute 

			

			
			
				
				
				
					115 Heart Drive, 4101 ECHI
Greenville, SC  27834
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Brian P.  Hermann

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of Texas at San Antonio - Department of Biology  ( email )

			

			
			
				
				
				
					Main Campus, Suite 1.600
Biotechnology, Sciences and Engineering Building
TX  78249
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Christopher B.  Geyer

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				East Carolina University - East Carolina Diabetes and Obesity Institute  ( email )

			

			
			
				
				
				
					115 Heart Drive, 4101 ECHI
Greenville, SC  27834
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						 Jon M. Oatley

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Washington State University - College of Veterinary Medicine  ( email )

			

			
			
				
				
				
					United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						John R. McCarrey (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of Texas at San Antonio - Department of Biology  ( email )

			

			
			
				
				
				
					Main Campus, Suite 1.600
Biotechnology, Sciences and Engineering Building
TX  78249
United States

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				
					
						

						
						Please enable JavaScript to view the comments powered by Disqus.

					

				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Click here to go to Cell.com

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Go to Cell.com
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       15

			

		
		
		
			Abstract Views

			      306

		

		
		
	


	

	
		
			
				      139 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
					
					

					
						
					

					
						
					

					
						
					

					
						
							
								
									
										Cell Press Journals on Sneak Peek
									

									
										
											All Journals (9196)
										
											Cancer Cell (105)
										
											Cell (577)
										
											Cell Chemical Biology (141)
										
											Cell Genomics (21)
										
											Cell Host & Microbe (186)
										
											Cell Metabolism (144)
										
											Cell Press Community (115)
										
											Cell Reports (2103)
										
											Cell Reports Medicine (226)
										
											Cell Reports Methods (166)
										
											Cell Reports Physical Science (210)
										
											Cell Reports Sustainability (0)
										
											Cell Stem Cell (155)
										
											Cell Systems (84)
										
											Chem (155)
										
											Chem Catalysis (0)
										
											Current Biology (652)
										
											Developmental Cell (284)
										
											Device (0)
										
											Immunity (242)
										
											iScience (2199)
										
											Joule (307)
										
											Matter (146)
										
											Med (40)
										
											Molecular Cell (191)
										
											Neuron (395)
										
											One Earth (84)
										
											Patterns (121)
										
											Structure (141)
										
									

								

							
						

					

				
				
					

    
        
            Related eJournals

        	
                    Genetics eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Genetics eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              141

                                    

                                    
                                        PAPERS

                                            6,436

                                    

                                

                                
                            

                        

                    

                
	
                    Stem Cell eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Stem Cell eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              113

                                    

                                    
                                        PAPERS

                                              932

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Medical Genetics & Genomics eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Medical Genetics & Genomics eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               51

                                    

                                    
                                        PAPERS

                                            2,763

                                    

                                

                                
                            

                        

                    

                
	
                    Obstetrics & Gynecology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Obstetrics & Gynecology eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               46

                                    

                                    
                                        PAPERS

                                            1,705

                                    

                                

                                
                            

                        

                    

                
	
                    Cell Press

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Cell Press

                                
                                    Subscribe to this free journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               20

                                    

                                    
                                        PAPERS

                                            9,196

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	


	
	
	






		
		









	
		
	






	
		
			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright © 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.236 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
