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1st	
  Paper	
  :	
  



Quorum	
  sensing	
  –	
  Cell-­‐to-­‐cell	
  communica7on	
  in	
  bacteria	
  

Quorum	
  sensing	
  (QS)	
  is	
  a	
  widespread	
  process	
  in	
  bacteria	
  that	
  employs	
  
autoinducing	
  chemical	
  signals	
  to	
  coordinate	
  diverse,	
  o>en	
  coopera?ve	
  
ac?vi?es.	
  

AI-­‐2	
  produc,on	
  

AI-­‐2	
  sequestra,on	
  
and	
  regula,on	
  



Figure	
  1:	
  E. coli Accumulate and Deplete AI-2 in the Gut  
of Mono-colonized Mice 

	
  



Figure	
  2:	
  Streptomycin Changes Intestinal Microbiota  
Load and Composition 

	
  



Figure	
  2:	
  Streptomycin Changes Intestinal Microbiota  
Load and Composition 

	
  



Figure	
  3	
  :	
  E. coli Colonization Levels and Total Microbiota Load  
in Streptomycin-Treated Mice 

 
	
  



Figure	
  4	
  :	
  Microbiota Composition of Streptomycin-Treated Mice  
Differs in the Presence of ΔlsrK Mutant E. coli 

	
  

Ellipses centered on the categorical averages of the metric distances with  
a 95% confidence interval for the first two coordinates of each group were  
drawn on the associated PCoA	
  



Figure	
  4	
  :	
  Microbiota Composition of Streptomycin-Treated Mice  
Differs in the Presence of ΔlsrK Mutant E. coli 

	
  



Figure	
  5:	
  Colonization with ΔlsrK Mutant Bacteria Changes the Relative Abundance  
of the Major Phyla 

	
  



Figure	
  6	
  :	
  Higher Prevalence of LuxS Orthologs in the Complete  
Genomes of Bacteria Belonging to the Firmicutes 

	
  



Summary	
  



2nd	
  Paper	
  :	
  

Molecular	
  Systems	
  Biology	
  (2015)	
  

Molecular	
  Systems	
  Biology	
  (2015)	
  



Advantages	
  /	
  Issues	
  with	
  gain-­‐of-­‐func7on	
  in	
  vivo	
  screening	
  	
  
method	
  

-­‐  Can	
  study	
  essen?al	
  genes	
  	
  
-­‐  Can	
  study	
  synergis?c	
  effects	
  with	
  the	
  host	
  
-­‐  Using	
  E.	
  coli	
  as	
  a	
  host	
  species	
  for	
  the	
  library	
  allows	
  the	
  study	
  of	
  genes	
  from	
  intractable	
  	
  
and	
  even	
  un-­‐cul?vable	
  organisms	
  
	
  
	
  
-­‐  S?ll	
  requires	
  reasonable	
  DNA	
  input	
  
-­‐  Func?ons	
  studied	
  are	
  dependent	
  on	
  the	
  host	
  gene	
  network	
  (operons	
  incomplete	
  etc…)	
  



Figure	
  1	
  :	
  Experimental	
  design	
  



Figure	
  2	
  :	
  Input	
  library	
  characteriza?on	
  



Figure	
  3	
  :	
  In	
  vivo	
  selec?on	
  experiments	
  





Figure	
  4	
  :	
  BT_3759	
  glycoside	
  hydrolase	
  



Figure	
  4	
  :	
  BT_3759	
  glycoside	
  hydrolase	
  



Figure	
  5	
  :	
  BT_0370	
  galactokinase	
  and	
  BT_0371	
  glucose/galactose	
  transporter	
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[C] Energy production and conversion
[D] Cell cycle control, cell division, chromosome partitioning
[E] Amino acid transport and metabolism
[F] Nucleotide transport and metabolism
[G] Carbohydrate transport and metabolism
[H] Coenzyme transport and metabolism
[I] Lipid transport and metabolism
[J] Translation, ribosomal structure and biogenesis
[K] Transcription
[L] Replication, recombination and repair

[M] Cell wall/membrane/envelope biogenesis
[N] Cell motility
[O] Posttranslational modification, protein turnover, chaperones
[P] Inorganic ion transport and metabolism
[Q] Secondary metabolites biosynthesis, transport and catabolism
[R] General function prediction only
[S] Function unknown
[T] Signal transduction mechanisms
[U] Intracellular trafficking, secretion, and vesicular transport
[V] Defense mechanisms

Supp	
  Figure	
  4	
  :	
  COG	
  distribu?on	
  of	
  sequenced	
  library	
  	
  






