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"Life did not take over the globe by combat, but by 
networking" 











Secondary symbionts 





	  Phytoplasma	  in	  the	  salivary	  glands	  of	  	  the	  insect	  H.	  obsoletus.	  
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Symbionts	  (both	  primary	  and	  secondary)	  may	  be	  intracellular…	  









Encarsia	  parasi;c	  wasps	  





S.	  Epis	  et	  al.	  /	  Ticks	  and	  Tick-‐borne	  Diseases	  4	  (2013)	  39–45	  



Cy3	  probe	  
mitochondria	  

Cy5	  probe	  
Midichloria	  



Candidatus	  Nucleicultrix	  amoebiphila	  in	  Acanthamoeba	  castellanii	  
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Almost	   the	   en;re	  Wolbachia	   genome	   (green)	   has	   been	   transferred	   into	   the	   second	  
chromosome	   of	   Drosophila	   ananassae	   (blue).	   Following	   this	   lateral	   gene	   transfer,	  
Drosophila	   ananassae	   transposable	   elements	   (TEs)	   have	   become	   inserted	   within	  
Wolbachia	   genes.	   At	   least	   28	   Wolbachia	   genes	   are	   transcribed	   from	   within	   the	   D.	  
ananassae	  genome,	  although	  the	  func;onal	  significance	  of	  this	  is	  unknown.	  	  



UGA	  stop	  codon	  to	  Tryptophan	  (StopRTrp)	  
recoding	   in	   the	   α-‐proteobacteria l	  
symbiont	   Candidatus	   Hodgkinia	   cicadicola	  
from	  the	  cicada	  Diceroprocta	  semicincta	  
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	  ”One	  plus	  one	  equals	  one”	  
(Archibald	  JM,	  2014)	  
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Considering	  that	  bacteria	  frequently	  hijack	  the	  host	  endocy;c	  and	  secretory	  pathway…	  
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“If you could rewind the tape of life, 
erasing what actually happened and 
let it run again, you'd get a different 
set of ten each time”. 

«In	  perspec<ve,	  our	  work	  provides	  new	  means	   for	  selec<ng	  bacterial	  organisms	   that	  are	  most	  
suitable	   for	   experimentally	   reevolving	   proto-‐mitochondria	   with	   mitochondria-‐depleted	  
eukaryo;c	  cells».	  (Degli	  Espos;	  et	  al.	  2014)	  



Thank	  you	  for	  your	  
a>en?on!	  



	  ”One	  plus	  one	  equals	  one”	  
(Archibald	  JM,	  2014)	  



The	  cyanobacterial	  signal	  for	  plas;ds,	  the	  alphaproteobacterial	  signal	  for	  mitochondria,	  
and	  the	  archaeal	  signal	   for	   the	  host	  bear	  out	   the	  predic;ons	  of	  endosymbio;c	  theory.	  
But	   beyond	   those	   three	   signals,	   no	   significant	   contribu;ons	   are	   detected	   from	   other	  
prokaryotes	  that	  are	  discussed	  in	  various	  formula;ons	  of	  endosymbio;c	  theory	  



“We	   clustered	   956,053	   protein	   sequences	   from	   55	   eukaryotes	   from	   six	   supergroups	   and	  
6,103,025	   sequences	   from	  prokaryotes	   (5,793,897	   from	  1,847	  bacteria	   and	  309,128	   from	  134	  
archaea)”	  

Blocks A and C are densely distributed in cyanobacteria in accordance to the endosymbiotic theory 
Block E encompasses genes present in the eukaryotic common ancestor 
Block D mitochondrion gain 




