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The human microbiome in health and disease
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Project Aims
Hypothesis:	  Long-‐term	  exposure	  to	  stressors	  specifically	  associated	  with	  spaceflight	  affects	  the	  
composition	  and	  relative	  abundance	  of	  the	  astronauts	  microbiome.

– Aim	  1: To	  characterize	  changes	  occurring	  in	  the	  gut,	  oral,	  skin	  and	  nose	  microbiomes of	  astronauts	  
during	  a	  space	  mission

– Aim	  2: To	  assess	  astronauts’	  immune	  function	  and	  stress	  levels	  and	  their	  effect	  on	  the	  crew	  
microbiome.

– Aim	  3: To	  investigate	  whether	  environmental	  microbes	  of	  the	  ISS	  and	  other	  factors	  such	  as	  diet	  may	  
promote	  changes	  in	  the	  astronaut's	  microbiome.
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Experimental design
– Longitudinal	  study;	  N=9	  astronauts	  that	  stay	  at	  least	  6	  months	  in	  ISS	  
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Variation of stool alpha diversity during 
a mission to the ISS
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Variation of stool beta diversity during a 
mission to the ISS
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Composition and dynamic of the ISS 
microbiome over time.
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Interaction between the ISS and 
astronauts’ microbiomes



Conclusions
– The	  gut	  mirobiome changes	  during	  spaceflight	  
and	  may	  or	  may	  not	  recover	  within	  the	  60	  days	  
after	  the	  crew	  returns	  to	  Earth.

– The	  microbiome	  of	  the	  ISS	  changes	  over	  time	  
and	  is	  influenced	  by	  the	  skin	  microbiota	  of	  the	  
crew	  members	  inhabiting	  the	  ISS	  at	  a	  particular	  
time.
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