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		Abstract

		A short form of cellular FLICE-inhibitory protein encoded by CFLARs promotes necroptosis. While necroptosis is involved in various pathological conditions, the detailed mechanisms are not fully understood. Here we generated transgenic mice where CFLARs was integrated onto the X-chromosome. All male CFLARs Tg mice died perinatally due to severe ileitis. While necroptosis was observed in various tissues of CFLARs Tg mice, large numbers of intestinal epithelial cells (IECs) died by apoptosis. Deletion of Ripk3 or Mlkl, essential genes of necroptosis, prevented both necroptosis and apoptosis, and rescued lethality of CFLARs Tg mice. Type 3 innate lymphoid cell (ILC3)s were activated and recruited to the small intestine along with upregulation of Interleukin 22 (Il22) in CFLARs Tg mice. Deletion of ILC3s or Il22 rescued lethality of CFLARs Tg mice by preventing apoptosis, but not necroptosis of IECs. Together, these results reveal an unexpected role for ILC3s in connecting necroptosis and apoptosis. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: apoptosis, cellular FLICE-inhibitory protein (cFLIP), type 3 innate lymphoid cells (ILC3s), ileitis, Interleukin-22, MLKL, necroptosis, RAR-related orphan receptor gamma t (RORgt), RIPK3, X-chromosome inactivation

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Shindo,  Ryodai and Ohmuraya,  Masaki and Komazawa-Sakon,  Sachiko and Miyake,  Sanae and Yamazaki,  Soh and Nishina,  Takashi and Yoshimoto,  Takayuki and Kakuta,  Soichiro and Koike,  Masato and Uchiyama,  Yasuo and Konishi,  Hiroyuki and Kiyama,  Hiroshi and Mikami,  Tetuo and Moriwaki,  Kenta and Araki,  Kimi and Nakano,  Hiroyasu, Necroptosis of Intestinal Epithelial Cells Induces Type 3 Innate Lymphoid Cell-Dependent Lethal Ileitis (February 8, 2019).  Available at SSRN: https://ssrn.com/abstract=3331252 or http://dx.doi.org/10.2139/ssrn.3331252 
		
	

	

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

	
	

	
		
	

	
		




	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Ryodai  Shindo

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Toho University, School of Medicine, Department of Biochemistry 

			

			
			
				
				
				
					5-21-16 Omori-Nishi
Ota-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Masaki Ohmuraya

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Hyogo College of Medicine - Department of Genetics 

			

			
			
				
				
				
					Hyogo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Sachiko Komazawa-Sakon

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Toho University, School of Medicine, Department of Biochemistry 

			

			
			
				
				
				
					5-21-16 Omori-Nishi
Ota-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Sanae Miyake

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Toho University, School of Medicine, Department of Biochemistry 

			

			
			
				
				
				
					5-21-16 Omori-Nishi
Ota-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Soh Yamazaki

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Toho University, School of Medicine, Department of Biochemistry 

			

			
			
				
				
				
					5-21-16 Omori-Nishi
Ota-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Takashi Nishina

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Toho University, School of Medicine, Department of Biochemistry 

			

			
			
				
				
				
					5-21-16 Omori-Nishi
Ota-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Takayuki Yoshimoto

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Tokyo Medical University, Institute of Medical Science, Department of Immunoregulation 

			

			
			
				
				
				
					6-1-1 Shinjuku-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Soichiro Kakuta

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Juntendo University, Graduate School of Medicine, Department of Cellular Molecular Neuropathology 

			

			
			
				
				
				
					2-1-1 Hongo
Bunkyo-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Masato Koike

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Juntendo University, Graduate School of Medicine, Department of Cell Biology and Neuroscience 

			

			
			
				
				
				
					2-1-1 Hongo, Bunkyo-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yasuo Uchiyama

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Juntendo University, Graduate School of Medicine, Department of Cellular Molecular Neuropathology 

			

			
			
				
				
				
					2-1-1 Hongo
Bunkyo-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Hiroyuki Konishi

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Nagoya University, Graduate School of Medicine, Department of Functional Anatomy and Neuroscience 

			

			
			
				
				
				
					65 Tsurumaicho
Showa-ku
Nagoya
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Hiroshi Kiyama

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Nagoya University, Graduate School of Medicine, Department of Functional Anatomy and Neuroscience 

			

			
			
				
				
				
					65 Tsurumaicho
Showa-ku
Nagoya
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Tetuo Mikami

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Toho University, School of Medicine, Department of Pathology 

			

			
			
				
				
				
					5-21-16 Omori-Nishi
Otaku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Kenta Moriwaki

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				Osaka University, Graduate School of Medicine, Department of Cell Biology 

			

			
			
				
				
				
					2-2 Yamadaoka, Suita
Osaka
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Kimi Araki

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Kumamoto University - Institute of Resource Development and Analysis 

			

			
			
				
				
				
					2-2-1 Honjo
Chuoku
Kumamoto
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Hiroyasu Nakano (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Toho University, School of Medicine, Department of Biochemistry  ( email )

			

			
			
				
				
				
					5-21-16 Omori-Nishi
Ota-ku
Tokyo
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Toho University, School of Medicine, Host Defense Research Center   ( email )

			

			
			
				
				
				
					5-21-16 Omori-Nishi
Ota-ku
Tokyo
Japan

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [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

				       51

			

		
		
		
			Abstract Views

			      933

		

		
		
	


	

	
		
			
				       12 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

        	
                    Human Health & Disease eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Human Health & Disease eJournal

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

                                
                                    
                                        FOLLOWERS

                                              158

                                    

                                    
                                        PAPERS

                                            7,853

                                    

                                

                                
                            

                        

                    

                
	
                    Genetics eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Genetics eJournal

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

                                
                                    
                                        FOLLOWERS

                                              141

                                    

                                    
                                        PAPERS

                                            6,436

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    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

                                    

                                

                                
                            

                        

                    

                
	
                    Gastroenterology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Gastroenterology eJournal

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

                                
                                    
                                        FOLLOWERS

                                               41

                                    

                                    
                                        PAPERS

                                            1,463

                                    

                                

                                
                            

                        

                    

                
	
                    Medical, Pharmaceutical & Pharmacological Biochemistry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Medical, Pharmaceutical & Pharmacological Biochemistry eJournal

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

                                
                                    
                                        FOLLOWERS

                                               38

                                    

                                    
                                        PAPERS

                                            5,155

                                    

                                

                                
                            

                        

                    

                
	
                    Protein & Peptide Biochemistry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Protein & Peptide Biochemistry eJournal

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

                                
                                    
                                        FOLLOWERS

                                               33

                                    

                                    
                                        PAPERS

                                              491

                                    

                                

                                
                            

                        

                    

                
	
                    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 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-l100 in   0.204 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
