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Abstract

        
The aim of this work was to examine the association between the polymorphisms in nuclear respiratory factor (NRF2) gene and endurance capacity measured prior to and after an 18-wk endurance training program in young Chinese men. The phenotypes measured were running economy (RE) and V·O2max. The RE was determined by measuring submaximal V·O2 for 5 min at a constant running speed of 12 km · h-1 and V·O2max was measured during an incremental test to volitional exhaustion. Genomic DNA was extracted from white cells of peripheral blood and the genotypes were examined in SNPrs12594956, rs8031031 and rs7181866 by PCR-RFLP. Genotype distributions were in Hardy-Weinberg equilibrium at three loci, and linkage disequilibrium was observed (LD D′ = 1 and r2 = 0.903) between rs8031031 and rs7181866. The V·O2max was associated with rs12594956 at baseline while the training response of V·O2 at RE, was associated with rs12594956, rs8031031 and rs7181866. When the three SNPs were considered together, those carrying the ATG haplotype had 57.5 % higher training response in V·O2 at RE (p = 0.006) than non-carriers. In conclusion, polymorphisms in NRF2 gene may explain some of the between-person variance in endurance capacity.
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V·O2max
         - haplotype - running economy - genetics - training






References


	
[bookmark: RS0176-1]1 
              Anderson G S, Rhodes E C. 
              A review of blood lactate and ventilatory methods of detecting transition thresholds. 
              Sports Med. 
              1989; 
              8 
              43-55 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-2]2 
              Baar K, Wende A R, Jones T E, Marison M, Nolte L A, Chen M, Kelly D P, Holloszy J O. 
              Adaptations of skeletal muscle to exercise: rapid increase in the transcriptional coactivator PGC‐1. 
              FASEB J. 
              2002; 
              16 
              1879-1886 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-3]3 
              Beaver W L, Wasserman K, Whipp B J. 
              A new method for detecting anaerobic threshold by gas exchange. 
              J Appl Physiol. 
              1986; 
              60 
              2020-2027 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-4]4 
              Bouchard C, An P, Rice T, Skinner J S, Wilmore J H, Gagnon J, Perusse L, Leon A S, Rao D C. 
              Familial aggregation of V·O2max response to exercise training: results from the Heritage Family Study. 
              J Appl Physiol. 
              1999; 
              87 
              1003-1008 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-5]5 
              Bouchard C, Daw E W, Rice T, Perusse L, Gagnon J, Province M A, Leon A S, Rao D C, Skinner J S, Wilmore J H. 
              Familial resemblance for VO2max in the sedentary state: the Heritage family study. 
              Med Sci Sports Exerc. 
              1998; 
              30 
              252-258 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-6]6 
              Bouchard C, Rankinen T, Chagnon Y C, Rice T, Perusse L, Gagnon J, Borecki I, An P, Leon A S, Skinner J S, Wilmore J H, Province M, Rao D C. 
              Genomic scan for maximal oxygen uptake and its response to training in the Heritage Family Study. 
              J Appl Physiol. 
              2000; 
              88 
              551-559 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-7]7 
              Daniels J T. 
              A physiologist's view of running economy. 
              Med Sci Sports Exerc. 
              1985; 
              17 
              332-338 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-8]8 
              Di Prampero P E, Capelli C, Pagliaro P, Antonutto G, Girardis M, Zamparo P, Soule R G. 
              Energetics of best performances in middle-distance running. 
              J Appl Physiol. 
              1993; 
              74 
              2318-2324 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-9]9 
              Feitosa M F, Gaskill S E, Rice T, Rankinen T, Bouchard C, Rao D C, Wilmore J H, Skinner J S, Leon A S. 
              Major gene effects on exercise ventilatory threshold: the HERITAGE Family Study. 
              J Appl Physiol. 
              2002; 
              93 
              1000-1006 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-10]10 
              Gaskill S E, Walker A J, Serfass R A, Bouchard C, Gagnon J, Rao D C, Skinner J S, Wilmore J H, Leon A S. 
              Changes in ventilatory threshold with exercise training in a sedentary population: the HERITAGE Family Study. 
              Int J Sports Med. 
              2001; 
              22 
              586-592 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: RS0176-11]11 
              Hood D A. 
              Invited Review: Contractile activity-induced mitochondrial biogenesis in skeletal muscle. 
              J Appl Physiol. 
              2001; 
              90 
              1137-1157 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-12]12 
              Irrcher I, Adhihetty P J, Joseph A M, Ljubicic V, Hood D A. 
              Regulation of mitochondrial biogenesis in muscle by endurance exercise. 
              Sports Med. 
              2003; 
              33 
              783-793 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-13]13 
              Kanki T, Ohgaki K, Gaspari M, Gustafsson C M, Fukuoh A, Sasaki N, Hamasaki N, Kang D. 
              Architectural Role of mitochondrial transcription factor A in maintenance of human mitochondrial DNA. 
              Mol Cell Biol. 
              2004; 
              24 
              9823-9834 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-14]14 
              Kelly D P, Scarpulla R C. 
              Transcriptional regulatory circuits controlling mitochondrial biogenesis and function. 
              Genes Development. 
              2004; 
              18 
              357-368 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-15]15 
              Kissouras V. 
              Heritability of adaptive variation. 
              J Appl Physiol. 
              1971; 
              31 
              338-344 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-16]16 
              Krahenbuhl G S, Williams T J. 
              Running economy: changes with age during childhood and adolescence. 
              Med Sci Sports Exerc. 
              1992; 
              24 
              462-466 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-17]17 
              Lortie G, Bouchard C, Leblanc C, Tremblay A, Simoneau J A, Theriault G, Savoie J P. 
              Familial similarity in aerobic power. 
              Hum Biol. 
              1982; 
              54 
              801-812 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-18]18 
              Lortie G, Simoneau J A, Hamel P, Boulay M R, Landry F, Bouchard C. 
              Responses of maximal aerobic power and capacity to aerobic training. 
              Int J Sports Med. 
              1984; 
              5 
              232-2361 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-19]19 
              Maniura-Weber K, Goffart S, Garstka H L, Montoya J, Wiesner R J. 
              Transient overexpression of mitochondrial transcription factor A (TFAM) is sufficient to stimulate mitochondrial DNA transcription, but not sufficient to increase mtDNA copy number in cultured cells. 
              Nucleic Acids Res. 
              2004; 
              32 
              6015-6027 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-20]20 
              Prud'homme D, Bouchard C, Leblanc C, Landry F, Fontaine E. 
              Sensitivity of maximal aerobic power to training is genotype-dependent. 
              Med Sci Sports Exerc. 
              1984; 
              16 
              489-493 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-21]21 
              Rodas G, Calvo M, Estruch A, Garrido E, Ercilla G, Arcas A, Segura R, Ventura J L. 
              Heritability of running economy: a study made on twin brothers. 
              Eur J Appl Physiol. 
              1998; 
              77 
              511-516 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-22]22 
              Saunders P U, Pyne D B, Telford Hawley R DJA. 
              Factors affecting running economy in trained distance runners. 
              Sports Med. 
              2004; 
              34 
              465-485 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-23]23 
              Scarpulla R C. 
              Nuclear activators and coactivators in mammalian mitochondrial biogenesis. 
              Biochem Biophys Acta. 
              2002; 
              1576 
              1-14 
            





PubMedGoogle Scholar





	
[bookmark: RS0176-24]24 
              Schaid D J, Rowland C M, Tines D E, Jacobson R M, Poland G A. 
              Score tests for association between traits and haplotypes when linkage phase is ambiguous. 
              Am J Hum Genet. 
              2002; 
              70 
              425-434 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-25]25 
              Shi Y Y, He L. 
              SHEsis, a powerful software platform for analyses of linkage disequilibrium, haplotype construction, and genetic association at polymorphism loci. 
              Cell Res. 
              2005; 
              15 
              97-98 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-26]26 
              Shimizu M, Myers J, Buchanan N, Walsh D, Kraemer M, McAuley P, Froelicher V F. 
              The ventilatory threshold: method, protocol, and evaluator agreement. 
              Am Heart J. 
              1991; 
              122 
              509-516 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-27]27 
              Weston A R, Mbambo Z, Myburgh K H. 
              Running economy of African and Caucasian distance runners. 
              Med Sci Sports Exerc. 
              2000; 
              32 
              1130-1134 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: RS0176-28]28 
              Wolfarth B, Bray M S, Hagberg J M, Perusse L, Rauramaa R, Rivera M A, Roth S M, Rankinen T, Bouchard C. 
              The human gene map for performance and health-related fitness phenotypes: the 2004 update. 
              Med Sci Sports Exerc. 
              2005; 
              37 
              881-903 
            





PubMedGoogle Scholar









[bookmark: SIG1]Dr. Yang Hu



Department of Sport Human Sciences
Beijing Sport University




10083 Beijing




China




Email: bsugene@yahoo.com
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.81.234.231
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  