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                    Abstract
Fatty acid-binding protein 5 (Fabp5), exhibits an important role in binding free fatty acids, as well as regulating lipid metabolism and transport. The purpose of this study was to evaluate the role of Fabp5 during adipogenesis. 3T3-L1 preadipocytes were selected as cell differentiation model and short interfering RNAs (siRNA) against Fabp5 (siFabp5) were prepared. Our results showed that two potent siFabp5 specifically inhibited endogenous expression of Fabp5 at both mRNA and protein level. SiFabp5 had little effect on undifferentiated 3T3-L1 fibroblasts. However, during adipocytic induction, 3T3-L1 preadipocytes transfected with siFabp5 significantly reduced cell viability, as well as increased both caspase-3 activity and procaspase-3 cleavage. Furthermore, we illustrated that knockdown Fabp5 inhibited the expression of PPARγ and C/EBPα during adipocytic induction. In conclusion, our data suggests that Fabp5 is crucial in maintaining the viability of preadipocytes during adipogenesis via the activation of Akt cascade, and decreased Fabp5 expression induce differentiating preadipocytes apoptosis via caspase-3 activation.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	Veerkamp JH, Zimmerman AW (2001) Fatty acid-binding proteins of nervous tissue. J Mol Neurosci 16:133–142
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hertzel AV, Bernlohr DA (2000) The mammalian fatty acid-binding protein multigene family: molecular and genetic insights into function. Trends Endocrinol Metab 11:175–180
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Krieg P, Feil S, Furstenberger G, Bowden GT (1993) Tumor-specific overexpression of a novel keratinocyte lipid-binding protein. Identification and characterization of a cloned sequence activated during multistage carcinogenesis in mouse skin. J Biol Chem 268:17362–17369
CAS 
    PubMed 
    
                    Google Scholar 
                

	Li B, Reynolds JM, Stout RD, Bernlohr DA, Suttles J (2009) Regulation of Th17 differentiation by epidermal fatty acid-binding protein. J Immunol 182:7625–7633
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Furuhashi M, Fucho R, Görgün CZ, Tuncman G, Cao H, Hotamisligil GS (2008) Adipocyte/macrophage fatty acid-binding proteins contribute to metabolic deterioration through actions in both macrophages and adipocytes in mice. J Clin Invest 118:2640–2650
CAS 
    PubMed 
    
                    Google Scholar 
                

	Bennaars-Eiden A, Higgins L, Hertzel AV, Kapphahn RJ, Ferrington DA, Bernlohr DA (2002) Covalent modification of epithelial fatty acid-binding protein by 4-hydroxynonenal in vitro and in vivo. Evidence for a role in antioxidant biology. J Biol Chem 277:50693–50702
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Maeda K, Uysal KT, Makowski L, Görgün CZ, Atsumi G, Parker RA, Brüning J, Hertzel AV, Bernlohr DA, Hotamisligil GS (2003) Role of the fatty acid binding protein mal1 in obesity and insulin resistance. Diabetes 52:300–307
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Owada Y, Takano H, Yamanaka H, Kobayashi H, Sugitani Y, Tomioka Y, Suzuki I, Suzuki R, Terui T, Mizugaki M, Tagami H, Noda T, Kondo H (2002) Altered water barrier function in epidermal-type fatty acid binding protein-deficient mice. J Invest Dermatol 118:430–435
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Collins CA, Watt FM (2008) Dynamic regulation of retinoic acid-binding proteins in developing, adult and neoplastic skin reveals roles for beta-catenin and Notch signalling. Dev Biol 324:55–67
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Cao H, Gerhold K, Mayers JR, Wiest MM, Watkins SM, Hotamisligil GS (2008) Identification of a lipokine, a lipid hormone linking adipose tissue to systemic metabolism. Cell 134:933–944
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Green H, Kehinde O (1975) An established preadipose cell line and its differentiation in culture. II. Factors affecting the adipose conversion. Cell 5:19–27
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Zhao YP, Zhang CM, Zhu C, Chen XH, Wang JL, Ji CB, Chi X, Hong Q, Peng YZ, Guo XR (2009) NYGGF4 homologous gene expression in 3T3-L1 adipocytes: regulation by FFA and adipokines. Mol Biol Rep. doi: 10.1007/s11033-009-9914-7
                        

	Liu L, Gu H, Yang J, Ma S, Yu F, Ren Y, An L (2009) Adipogenic differentiation is not influenced by lentivirus-mediated shRNA targeting the SOCS3 gene in adipose-derived stromal cells. Mol Biol Rep. doi: 10.1007/s11033-009-9757-2
                        

	Elbashir SM, Harborth J, Lendeckel W, Yalcin A, Weber K, Tuschl T (2001) Duplexes of 21-nucleotide RNAs mediate RNA interference in cultured mammalian cells. Nature 411:494–498
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Gitlin L, Karelsky S, Andino R (2002) Short interfering RNA confers intracellular antiviral immunity in human cells. Nature 418:430–434
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Wall NR, Shi Y (2003) Small RNA: can RNA interference be exploited for therapy? Lancet 362:1401–1403
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Chen Z, Liang K, Xie M, Wang X, Lü Q, Zhang J (2009) Novel ultrasound-targeted microbubble destruction mediated short hairpin RNA plasmid transfection targeting survivin inhibits gene expression and induces apoptosis of HeLa cells. Mol Biol Rep 36:2059–2067
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ma X, Zhao HS, Shan JX, Long F, Chen YY, Chen YY, Zhang YM, Han X, Ma DL (2007) PDCD10 interacts with Ste20-related kinase MST4 to promote cell growth and transformation via modulation of the ERK pathway. Mol Biol Cell 18:1965–1978
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Fadok VA, Bratton DL, Frasch SC, Warner ML, Henson PM (1998) The role of phosphatidylserine in recognition of apoptotic cells by phagocytes. Cell Death Differ 5:551–562
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Smith JD, Waelde C, Horwitz A, Zheng P (2002) Evaluation of the role of phosphatidylserine translocase activity in ABCA1-mediated lipid efflux. J Biol Chem 277:17797–17803
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Meier P, Finch A, Evan G (2000) Apoptosis in development. Nature 407:796–801
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Yoshiga D, Sato N, Torisu T, Mori H, Yoshida R, Nakamura S, Takaesu G, Kobayashi T, Yoshimura A (2007) Adaptor protein SH2-B linking receptor-tyrosine kinase and Akt promotes adipocyte differentiation by regulating peroxisome proliferator-activated receptor gammamessenger ribonucleic acid levels. Mol Endocrinol 21:1120–1131
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Koutnikova H, Auwerx J (2001) Regulation of adipocyte differentiation. Ann Med 33:556–561
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Rangwala SM, Lazar MA (2000) Transcriptional control of adipogenesis. Annu Rev Nutr 20:535–559
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Nedergaard J, Petrovic N, Lindgren EM, Jacobsson A, Cannon B (2005) PPARgamma in the control of brown adipocyte differentiation. Biochim Biophys Acta 1740:293–304
CAS 
    PubMed 
    
                    Google Scholar 
                

	Lu RH, Ji H, Chang ZG, Su SS, Yang GS (2009) Mitochondrial development and the influence of its dysfunction during rat adipocyte differentiation. Mol Biol Rep. doi: 10.1007/s11033-009-9695-z
                        

	Jia JJ, Tian YB, Cao ZH, Tao LL, Zhang X, Gao SZ, Ge CR, Lin QY, Jois M (2010) The polymorphisms of UCP1 genes associated with fat metabolism, obesity and diabetes. Mol Biol Rep 37:1513–1522
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Pang WJ, Yu TY, Bai L, Yang YJ, Yang GS (2009) Tissue expression of porcine FoxO1 and its negative regulation during primary preadipocyte differentiation. Mol Biol Rep 36:165–176
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Owada Y, Suzuki I, Noda T, Kondo H (2002) Analysis on the phenotype of E-FABP-gene knockout mice. Mol Cell Biochem 239:83–86
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Schachtrup C, Malcharek S, Haitsma JJ, Lachmann B, Owada Y, Binas B, Kondo H, Rüstow B, Galla HJ, Spener F (2008) Activation of PPARgamma reverses a defect of surfactant synthesis in mice lacking two types of fatty acid binding protein. Biochim Biophys Acta 1781:314–320
CAS 
    PubMed 
    
                    Google Scholar 
                

	Abraham MC, Shaham S (2004) Death without caspases, caspases without death. Trends Cell Biol 14:184–193
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Yuan J, Yankner BA (2000) Apoptosis in the nervous system. Nature 407:802–809
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ma X, Xu D, Ai Y, Ming G, Zhao S (2009) Fas inhibition attenuates lipopolysaccharide-induced apoptosis and cytokine release of rat type II alveolar epithelial cells. Mol Biol Rep. doi: 10.1007/s11033-009-9876-9
                        

	Lee UJ, Choung SR, Prakash KV, Lee EJ, Lee MY, Kim YJ, Han CW, Choi YC (2008) Dual knockdown of p65 and p50 subunits of NF-kappaB by siRNA inhibits the induction of inflammatory cytokines and significantly enhance apoptosis in human primary synoviocytes treated with tumor necrosis factor-alpha. Mol Biol Rep 35:291–298
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Song Z, Steller H (1999) Death by design: mechanism and control of apoptosis. Trends Cell Biol 9:M49–M52
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kim JE, Chen J (2004) Regulation of peroxisome proliferator-activated receptor-gamma activity by mammalian target of rapamycin and amino acids in adipogenesis. Diabetes 53:2748–2756
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kortum RL, Costanzo DL, Haferbier J, Schreiner SJ, Razidlo GL, Wu MH, Volle DJ, Mori T, Sakaue H, Chaika NV, Chaika OV, Lewis RE (2005) The molecular scaffold kinase suppressor of Ras 1 (KSR1) regulates adipogenesis. Mol Cell Biol 25:7592–7604
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Tseng YH, Butte AJ, Kokkotou E, Yechoor VK, Taniguchi CM, Kriauciunas KM, Cypess AM, Niinobe M, Yoshikawa K, Patti ME, Kahn CR (2005) Prediction of preadipocyte differentiation by gene expression reveals role of insulin receptor substrates and necdin. Nat Cell Biol 7:601–611
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Gao Y, Ordas R, Klein JD, Price SR (2008) Regulation of caspase-3 activity by insulin in skeletal muscle cells involves both PI3-kinase and MEK-1/2. J Appl Physiol 105:1772–1778
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Wang M, Wang JJ, Li J, Park K, Qian X, Ma JX, Zhang SX (2009) Pigment Epithelium-derived factor (PEDF) suppresses adipogenesis via inhibition of the MAPK/ERK pathway in 3T3–L1 preadipocytes. Am J Physiol Endocrinol Metab 297:E1378–E1387
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgment
The investigation was financially supported by the National Natural Science Foundation of P. R. China (No. 30800790), Doctoral Program Foundation of Institutions of Higher Education of China (No. 200800191018), the National Transgenic Major Project (2009ZX08009-116B) and the Basic Research Program of China (No. 2004CB117503).


Author information
Authors and Affiliations
	State Key Laboratory of Animal Nutrition, China Agricultural University, No. 2 Yuanmingyuan West Road, Beijing, 100193, China
Xi Ma, Pengfei Han, Shengdi Hu, Junjun Wang & Jingdong Yin

	Laboratory of Development Molecular Biology, Department of Nutrition and Food Hygiene, Peking University, No. 38 Xueyuan Road, Beijing, 100191, China
Xia Ren


Authors	Xi MaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xia RenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Pengfei HanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Shengdi HuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Junjun WangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jingdong YinView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Xi Ma.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Ma, X., Ren, X., Han, P. et al. SiRNA against Fabp5 induces 3T3-L1 cells apoptosis during adipocytic induction.
                    Mol Biol Rep 37, 4003–4011 (2010). https://doi.org/10.1007/s11033-010-0059-5
Download citation
	Received: 21 October 2009

	Accepted: 05 March 2010

	Published: 18 March 2010

	Issue Date: December 2010

	DOI: https://doi.org/10.1007/s11033-010-0059-5


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Fabp5 (fatty acid binding protein 5)
	Short interfering RNA (siRNA)
	Adipogenesis
	Apoptosis
	Caspase-3
	Akt cascade








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.236.16.232
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    