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		Abstract

		The highly conserved WD40-repeat protein WDR5 interacts with multiple proteins both inside and outside the nucleus, including the MLL/SET1 histone methyltransferases that catalyze histone H3 lysine 4 (H3K4) di- and tri-methylation (me2,3), and KIF2A, a member of the Kinesin-13 family of microtubule depolymerases. However, it is currently unclear whether, and how, the distribution of WDR5 between complexes is regulated. Here, we show that an unannotated microprotein dually encoded in the human SCRIB gene interacts with WDR5 and regulates its binding to epigenetic complexes and KIF2A. We propose to name this microprotein EMBOW, or epigenetic to mitotic binder of WDR5. EMBOW is cell-cycle regulated, with two expression maxima at late G1 phase and G2/M phase. Loss of EMBOW decreases WDR5 interaction with KIF2A, displaces WDR5 from the spindle pole during mitosis, and aberrantly shortens the spindle length, hence prolonging G2/M phase and delaying cell proliferation. On the other hand, loss of EMBOW also increases WDR5 interaction with epigenetic complexes, including KMT2A/MLL1, and promotes WDR5 binding to de novo target genes, hence erroneously increasing H3K4me3 levels and activating transcription of these genes. Together, these results implicate EMBOW as a regulator of WDR5 that ensures its context-specific association with epigenetic and mitotic roles during the cell cycle, explaining how mammalian cells spatially and temporally control the multifunctionality of WDR5. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
			
		
	
	
		Note: 

		
Funding Information: This work was supported by a Leukemia Research Foundation Hollis Brownstein Research Grant, a Mark Foundation for Cancer Research Emerging Leader Award, a Paul G. Allen Frontiers Group Distinguished Investigator Award, the National Institutes of Health (R01GM122984), and start-up funds from Yale University West Campus (to S.A.S.). X.C. was supported in part by a Rudolph J. Anderson postdoctoral fellowship from Yale University. K.J. was supported in part by a National Institutes of Health Chemical Biology Training Grant (T32 GM067543). R.H. and A.B. were supported by the Melanoma Research Alliance (Project Number: 828544) and the Yale SPORE in Skin Cancer (Project Number: 2P50CA121974-11A1). K.H.L. was supported in part by a NIH Pathway to Independence Award (4 R00DK129712-03).


			
Declaration of Interests: The authors declare no competing interests.


 		


	
	

	
	
		
		
			
				
			
		
		Keywords: WDR5, unannotated microprotein, spindle assembly, histone H3K4me3, transcription

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	

























    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Chen,  Yanran and Cao,  Xiongwen and Su,  Haomiao and Na,  Zhenkun and Jiang,  Kevin and Bacchiocchi,  Antonella and Loh,  Ken  H. and Halaban,  Ruth and Slavoff,  Sarah, Unannotated Microprotein EMBOW Switches WDR5 Between Epigenetic and Mitotic Roles During the Cell Cycle.  Available at SSRN: https://ssrn.com/abstract=4283173 or http://dx.doi.org/10.2139/ssrn.4283173 
		
	

	

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

	
	

	
		
	

	
		




	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Yanran Chen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yale University - Department of Chemistry  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Xiongwen Cao

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yale University - Department of Chemistry  ( email )

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Haomiao Su

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yale University - Department of Chemistry  ( email )

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Zhenkun Na

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yale University - Department of Chemistry  ( email )

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Kevin Jiang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yale University - Department of Chemistry  ( email )

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Antonella Bacchiocchi

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yale University, School of Medicine, Department of Dermatology  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ken  H. Loh

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yale University - Department of Comparative Medicine  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ruth Halaban

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yale University, School of Medicine, Department of Dermatology  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Sarah Slavoff (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yale University - Department of Chemistry  ( email )

			

			
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [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

				       30

			

		
		
		
			Abstract Views

			      430

		

		
		
	


	

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
					
					

					
						
					

					
						
					

					
						
					

					
						
							
								
									
										Cell Press Journals on Sneak Peek
									

									
										
											All Journals (9191)
										
											Cancer Cell (105)
										
											Cell (576)
										
											Cell Chemical Biology (141)
										
											Cell Genomics (21)
										
											Cell Host & Microbe (186)
										
											Cell Metabolism (144)
										
											Cell Press Community (115)
										
											Cell Reports (2102)
										
											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 (306)
										
											Matter (146)
										
											Med (40)
										
											Molecular Cell (191)
										
											Neuron (394)
										
											One Earth (83)
										
											Patterns (121)
										
											Structure (141)
										
									

								

							
						

					

				
				
					

    
        
            Related eJournals

        	
                    Chemical Engineering eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Chemical Engineering eJournal

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

                                
                                    
                                        FOLLOWERS

                                               93

                                    

                                    
                                        PAPERS

                                           15,862

                                    

                                

                                
                            

                        

                    

                
	
                    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

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Biochemical Mechanisms eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Biochemical Mechanisms eJournal

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

                                
                                    
                                        FOLLOWERS

                                               41

                                    

                                    
                                        PAPERS

                                            2,042

                                    

                                

                                
                            

                        

                    

                
	
                    Cell Press

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Cell Press

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

                                
                                    
                                        FOLLOWERS

                                               20

                                    

                                    
                                        PAPERS

                                            9,191

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					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 Â© 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-l200 in   0.210 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
