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Outline	  

•  How	  does	  entering	  cap5vity	  alter	  the	  
microbiota	  of	  herbivorous	  rodents?	  

•  What	  are	  the	  sources	  of	  gut	  microbes	  in	  
cap5ve-‐reared	  amphibians?	  
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Woodrats	  (Neotoma)	  
  





Ques5ons	  
•  How	  does	  cap5vity	  alter	  the	  gut	  microbiota?	  
	  
•  Does	  feeding	  on	  a	  natural	  diet	  restore	  the	  
natural	  microbiota?	  

•  How	  is	  the	  microbiota	  transmiTed	  from	  
mothers	  to	  offspring	  in	  cap5vity?	  
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Microbial	  Inventories	  

Wild	   ~7	  mo.	   Cap5ve	   75%	  Juniper	  



Loss	  of	  microbial	  diversity	  varies	  
between	  hosts	  

Cap6ve	   Cap6ve	   Juniper	  

Kohl,	  et	  al.	  (2014).	  Conserva)on	  Physiology	  2:	  cou009	  



Diversity	  is	  not	  recovered	  when	  
animals	  are	  returned	  to	  natural	  diet	  

Cap6ve	   Cap6ve	   Juniper	  

Kohl,	  et	  al.	  (2014).	  Conserva)on	  Physiology	  2:	  cou009	  



Cap5vity	  changes	  rela5ve	  abundances	  
of	  microbial	  taxa	  

Kohl,	  et	  al.	  (2014).	  Conserva)on	  Physiology	  2:	  cou009	  



Maternal	  transmission	  of	  microbes	  
differs	  between	  hosts	  

*	  

Kohl,	  et	  al.	  (2014).	  Conserva)on	  Physiology	  2:	  cou009	  



Conclusions	  and	  Future	  Direc5ons	  

•  Altered	  microbiota	  may	  have	  reduced	  
func5on,	  may	  limit	  animals	  if	  released	  back	  
into	  wild	  

•  Future	  direc5ons	  
– Dechlorinated	  tapwater?	  
– Maintainance	  on	  natural	  diet	  as	  animals	  enter	  
cap5vity?	  
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Amphibians	  undergo	  restructuring	  of	  their	  
microbiome	  through	  metamorphosis	  

Kohl,	  et	  al.	  (2013).	  Environmental	  Microbiology	  Reports	  5:	  899-‐903.	  



Rearing	  amphibians	  in	  cap5vity	  





Ques5on	  

•  Where	  to	  cap5ve-‐bred	  frogs	  acquire	  their	  gut	  
microbiota?	  



SourceTracker	  



Water	  microbes	  are	  large	  contributors	  
to	  the	  amphibian	  gut	  microbiota	  	  

Tadpoles	   Frogs	  



Conclusions	  and	  Future	  Direc5ons	  

•  Acquisi5on	  of	  microbiota	  from	  water	  may	  
have	  impacts	  for	  cap5ve-‐bred	  individuals	  

•  Future	  direc5ons	  
– Rearing	  temperature?	  
– Pond	  water	  vs	  ‘sterilized’	  water	  
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