
Overview 

• Reading a paper 

• ESX/ESAT-6 background 

• Presentation of figures 

• Discussion/questions on methods 

• Critical appraisal 



Introduction:  

• Topic?  

• Relevance to field? 

• Purpose: New methodology? Settle controversy?  Test hypothesis?  

 

Methods:  

• Measurements appropriate to questions?  

• If models used, do they accurately recapitulate actual system? 

 

(Results) 

 

Discussion  

• Do results support conclusions?  

• Are there other possible explanations for results?  

• What should the next steps be?  

 



Key questions/hypotheses 

• The ability to translocate to the cytosol is linked 

to mycobacterial virulence 

• Translocation is ESX-dependent 



• Antigen mining/immunomics: identification of ESAT-6 

 

Sørensen et al (1995) Infect. Immun. 

Discovery: ESAT-6 

ESAT-6 = Early secreted antigenic target 6 kDa = EsxA 



Discovery: RD1 

• Genomics: whole genome comparison between M. bovis 

BCG and M. tuberculosis H37Rv 

• Identified RD1 = region of difference 1 

 

 

Mahairas et al (1996) J. Bacteriol. 



Discovery: ESAT-6 

• Antigen mining/immunomics: ESAT-6 is not 

expressed/present in BCG 

 

Harboe et al (1996) Infect. Immun. 



ESX region: genomic arrangement 

Abdallah et al (2007) Nature reviews 

RD1 



ESX-1 secretion machinery 

Abdallah et al (2007) Nature reviews 



The intracellular lifestyle of M. tuberculosis 
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Figure 2 
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Figure 4 





Methods 

• Macrophage infections 

• EM 

• Western blotting 



Learning  Outcomes 

• Critically appraise the paper 

• Briefly describe the role of the ESX secretion 

system in mycobacterial virulence, with 

specific reference to translocation 

• Evaluate the evidence provided in favour of 

cytosolic translocation of M. tuberculosis 

• Highlight selected methodological 

shortcomings 









Figure 5 




