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Lecture	
  annotation:	
  
Immune	
   cells	
   must	
   either	
   rapidly	
   proliferate	
   or	
   at	
   least	
   activate	
   a	
   plethora	
   of	
   cellular	
   actions	
   upon	
   their	
  
activation	
  and	
   therefore	
   they	
   significantly	
   change	
   their	
  metabolism.	
   This	
  metabolic	
   change	
   is	
   associated	
  with	
  
increased	
   glycolysis	
   and	
   glucose	
   consumption,	
   resembling	
   thus	
   Warburg	
   effect	
   observed	
   in	
   tumor	
   cells	
   and	
  
rapidly	
   proliferating	
   cells.	
   Glucose	
   must	
   be	
   rerouted	
   from	
   other	
   tissues	
   towards	
   immune	
   system	
   to	
   supply	
  
immune	
  cells	
  with	
  enough	
  energy	
  during	
   immune	
  response.	
  Recently,	
  a	
  theoretical	
  concept	
  of	
  selfish	
   immune	
  
system	
  was	
  proposed,	
   in	
  which	
   insulin	
  resistance	
  caused	
  by	
  pro-­‐inflammatory	
  cytokines	
  was	
  seen	
  as	
  a	
  way	
  of	
  
immune	
  system	
  to	
  usurp	
  energy	
  from	
  the	
  rest	
  of	
   the	
  organism.	
  Although	
  this	
  might	
  be	
  a	
  vital	
  strategy	
  during	
  
acute	
  response,	
  it	
  may	
  become	
  pathologic	
  during	
  chronic	
  inflammation.	
  Experimental	
  evidence	
  supporting	
  this	
  
concept	
   has	
   been	
   missing.	
   We	
   use	
   simpler	
   and	
   genetically-­‐well	
   tractable	
   model	
   organism,	
   the	
   fruit	
   fly	
  
Drosophila	
  melanogaster,	
  to	
  investigate	
  regulation	
  of	
  systemic	
  metabolism	
  during	
  immune	
  response.	
  We	
  induce	
  
the	
  immune	
  response	
  either	
  in	
  fly	
  larva	
  by	
  parasitoid	
  wasps	
  which	
  inject	
  their	
  eggs	
  into	
  the	
  larvae	
  or	
  by	
  bacterial	
  
infection	
  in	
  the	
  adult	
  flies.	
  We	
  have	
  found	
  that	
   immune	
  cells	
  behave	
  selfishly	
  releasing	
  signals	
  which	
  suppress	
  
consumption	
  of	
  energy	
  by	
  other	
   tissues.	
  Such	
  selfishness	
  of	
   immune	
  system	
  during	
   its	
  activation	
   is	
  crucial	
   for	
  
the	
   effectivity	
   of	
   immune	
   response.	
  When	
  we	
   block	
   the	
   selfish	
   signals,	
   the	
   host	
   resistance	
   drastically	
   drops.	
  	
  
However,	
   immune	
   cells	
   also	
   limit	
   their	
  own	
   selfishness	
  by	
  producing	
  negative	
   feedback	
   regulators	
   and	
   this	
   is	
  
important	
  to	
  prevent	
  an	
  excessive	
  release	
  of	
  energy	
  from	
  reserves	
  which	
  are	
  limited.	
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