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“	
  Synthe?c	
  biology	
  puts	
  together
	
  two	
  separate	
  en??es:	
  	
  
a	
  program	
  (conceptual	
  extension
	
  of	
  the	
  gene?c	
  program)	
  and	
  a	
  c
hassis	
  (conceptual	
  extension	
  of	
  t
he	
  living	
  cell).” 



Open	
  source	
  commons	
  for	
  produc?on	
  strains 

•  Mo?va?on	
  
– Genome	
  engineering	
  tools	
  benefit	
  from	
  a	
  set	
  of	
  pl
a;orm	
  strains	
  

– “decrease	
  the	
  cost	
  of	
  engineering	
  metabolic	
  path
ways,	
  make	
  metabolic	
  engineering	
  more	
  predictab
le	
  with	
  less	
  guesswork’’	
  Keasling(2008)	
  

– Direct	
  comparisons	
  between	
  studies	
  and	
  labs	
  



Challenges	
  for	
  commons	
  for	
  produc?on	
  strains 

•  Synthe?c	
  biology	
   •  Metabolic	
  engineering	
  

-­‐	
  A	
  single	
  “commons”	
  collec?on	
  	
  

-­‐	
  Third-­‐party	
  to	
  maintain	
  and	
  dist

ribute	
  (ATCC)	
  

-­‐	
  Universal	
  commons	
  agreement	
  

	
  (BioBricks	
  Public	
  Agreement)	
  	
  



Constructing platform ethanol production strain 



Accumula?on	
  of	
  addi?onal	
  fermenta?ve	
  b
yproducts 

•  LW06	
  
Knocked	
  out	
  enzymes	
  f
or:	
  
acetate	
  (ackA)	
  succinat
e	
  (frdABCD)	
  lactate	
  (ld
hA)	
  
na?ve	
  ethanol	
  (adhE) 



Ethanol	
  tolerance	
  genes	
  did	
  not	
  improve	
  eth
anol	
  produc?on 

•  lpcA:	
  enzyme	
  for	
  biosynthesis	
  of	
  lipopolysaccharide	
  

•  ?lS:	
  discrimina?on	
  of	
  isoleucine	
  and	
  methionine 



Ethanol	
  tolerance	
  genes	
  did	
  not	
  improve	
  ethanol	
  
produc?on	
  or	
  tolerance	
  under	
  produc?on	
  condi?
ons 

MOPS	
  	
  media	
  used	
  for	
  tolerance	
  tes?ng	
  	
  
AMI1	
  minimal	
  media	
  used	
  for	
  ethanol	
  produc?on	
   



Assump?ons	
  &	
  Limita?ons 

•  Leakiness	
  of	
  the	
  IPTG-­‐inducible	
  promoter	
  
•  LW05	
  vs	
  LW06	
  

•  Knockout	
  of	
  byproduct	
  forma?on	
  pathways	
  ca
n	
  affect	
  regulatory	
  network	
  

•  Enhanced	
  produc?on	
  of	
  ethanol	
  not	
  super	
  im
pressive 



Significance	
  of	
  the	
  work 

•  Open-­‐source	
  ethanol	
  produc?on	
  strain	
  
–  Inducible	
  promoter	
  
– Minimal	
  polar	
  effects	
  
– Transposable	
  elements	
  not	
  used	
  
– Compe?ng	
  fermenta?ve	
  pathways	
  knocked	
  out	
  
– No	
  other	
  gene?c	
  modifica?ons	
  to	
  enhance	
  produc
?on	
  

•  Importance	
  of	
  growth	
  environment	
  and	
  host	
  s
trains	
  


