
  

Kil l -t h e-W in n er  in  
f o u r  en v ir o n m en t s

Beltrán Rodríguez-Mueller

Computational Science Research Center
San Diego State University



  

O v er v ie w

● Kill-the-Winner
● Microbial loop
● Methods and results
● Conclusions



  

H ypo t h es i s  d r iv en  r esea r c h :
Kil l -t h e-W in n er

● Viral-mediated killing of dominant microbes
● Leads to community structure changes



  

M ic r o bes ? 
Ba c t er io ph a g es ? 

W h a t ?!
● Q: Why do we even care?
● A: Evolutionary theory.
● A: Estimated to be 1030 and 1031 on Earth
● A: Carbon cycle surprise. Microbes range 

between 104 ml-1 and 106 ml-1  in oceanic 
waters and effect greatly the oceanic 
biogeochemical cycles.



  



  



  



  

Sampling locations

● Two sites: Kent Sea 
Tech's fish farm, Bay 
Saltworks' solar 
saltern

● 3 ponds in the solar 
saltern

● 2 ponds in the fish 
farm



  

C o a r se-g r a in ed  a n a l yses

● NCBI's sequenced genome database
● Phage Proteomic Tree (PPT)
● SEED
● XIPE



  

Res u l t s  – t im e ser ies



  

PPT a n d  en v ir o n m en t a l  s ig n a t u r es



  

SEED  a n d  en v ir o n m en t a l  
s ig n a t u r es



  

Fin e-g r a in ed  a n a l yses

● Assembly, cross-assembly
● Taxi-phi



  



  



  



  

H o w  a bo u t  t h e  m ic r o bes ?



  



  



  

C o n n ec t in g  c o m m u n i t y 

s t r u c t u r e  a n d  m et a bo l i s m , a  

w eig h t ed  l in ea r  c o m bin a t io n  o f  

t h e  t o p r a n k ed  g en o m es



  



  



  



  



  

A m o d el  
f o r  t h e  

ph a g e-h o s t  
c o m m u n i t y



  

Kill-the-Winner seems to be happening 
mostly at the strain level, with the species
having some KTW dynamics, but not 
necessarily dominant

Natural Systems seem to be self-similar 
(sort of, depending on the proper time)



  

Fu t u r e  w o r k

● I'd like to have a flying lizard
● I'd like to to swim (for days)
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