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Table	
  S1.	
  Strains	
  used	
  in	
  this	
  study.	
  KmR:	
  kanamycin	
  resistance,	
  StrR:	
  streptomycin	
  resistance,	
  
Δ:	
  deleted	
  gene.	
  
	
  
	
  

Strains	
   Genotype/Relevant	
  characteristics	
   Sources	
  
Escherichia	
  coli	
  BW25113	
  	
  	
  	
  	
  	
  	
  	
  	
   F-, Δ(araD-araB)567, ΔlacZ4787(::rrnB-3), λ-, rph-1, Δ(rhaD-rhaB)568, 

hsdR514 
	
  	
  NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔaceA	
   aceA	
  KmR;	
  defective	
  in	
  isocitrate	
  lyase	
  monomer	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔaceB	
   aceB	
  KmR;	
  defective	
  in	
  malate	
  synthase	
  A	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔacnA	
   acnA	
  KmR;	
  defective	
  in aconitate	
  hydratase	
  1	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔacnB	
   acnB	
   KmR;	
   defective	
   in bifunctional	
   aconitate	
   hydratase	
   2	
   and	
   2-­‐
methylisocitrate	
  dehydratase	
  

NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔdcuA	
   dcuA	
  KmR;	
  defective	
  in C4	
  di-­‐carboxylate	
  transporter	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔdcuB	
   dcuB	
   KmR;	
   defective	
   in uptake	
   of	
   C4-­‐dicarboxylates	
   such	
   as	
   fumarate	
  
under	
  anaerobic	
  conditions	
  

NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔdcuC	
   dcuC	
  KmR;	
  defective	
  in C4	
  di-­‐carboxylate	
  transporter	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔdcuD	
   dcuD	
  KmR;	
  defective	
  in C4	
  di-­‐carboxylate	
  transporter	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔfrdA	
   frdA	
  KmR;	
  defective	
  in fumarate	
  reductase	
  flavoprotein	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔfrdB	
   frdB	
  KmR;	
  defective	
  in fumarate	
  reductase	
  iron-­‐sulfur	
  protein	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔfrdC	
   frdC	
  KmR;	
  defective	
  in fumarate	
  reductase	
  anaerobic,	
  subunit	
  to	
  anchor	
  of	
  
a	
  inner	
  membrane	
  (FRD,	
  QFR)	
  	
  

NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔfrdD	
   frdD	
  KmR;	
  defective	
  in fumarate	
  reductase	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔfumA	
   fumA	
  KmR;	
  defective	
  in fumarase	
  A.	
  Class	
  I	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔfumB	
   fumB	
  KmR;	
  defective	
  in fumarase	
  B.	
  Class	
  I	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔfumC	
   fumC	
  KmR;	
  defective	
  in fumarase	
  C.	
  Class	
  II	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔgltA	
   gltA	
  KmR;	
  defective	
  in citrate	
  synthase	
  type	
  II	
  enzyme	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  Δicd	
   Icd	
  KmR;	
  defective	
  in Isocitrate	
  dehydrogenase	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔicdC	
   icdC	
  KmR;	
  defective	
  in Isocitrate	
  dehydrogenase	
  (predicted	
  protein)	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔmaeA	
   maeA	
  StrR;	
  defective	
  in malate	
  dehydrogenase,	
  NAD-­‐requiring	
   Yale	
  CGSG	
  stock	
  Centre	
  

E.	
  coli	
  BW25113	
  ΔmaeB	
   maeB	
  KmR;	
  defective	
  in malate	
  dehydrogenase,	
  NADP-­‐requiring	
   Yale	
  CGSG	
  stock	
  Centre	
  

E.	
  coli	
  BW25113	
  Δmdh	
   mdh	
  KmR;	
  defective	
  in 3-­‐isopropylmalate	
  dehydrogenase	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  Δpck	
   pck	
  KmR;	
  defective	
  in phosphoenolpyruvate	
  carboxykinase	
  (ATP)	
   Yale	
  CGSG	
  stock	
  Centre	
  

E.	
  coli	
  BW25113	
  Δppc	
   ppc	
  KmR;	
  defective	
  in phosphoenolpyruvate	
  carboxylase	
  	
   Yale	
  CGSG	
  stock	
  Centre	
  

E.	
  coli	
  BW25113	
  ΔsdhA	
   sdhA	
  KmR;	
  defective	
  in succinate	
  dehydrogenase	
  flavoprotein	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔsdhB	
   Succinate	
  dehydrogenase	
  iron-­‐sulfur	
  protein	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔsdhC	
   sdhC	
  KmR;	
  defective	
  in succinate	
  dehydrogenase	
  membrane	
  protein	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔsdhD	
   sdhD	
  KmR;	
  defective	
  in succinate	
  dehydrogenase	
  membrane	
  protein	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔsucA	
   sucA	
  KmR;	
  defective	
  in 2-­‐oxoglutarate	
  decarboxylase,	
  thiamine-­‐requiring	
   Yale	
  CGSG	
  stock	
  Centre	
  

E.	
  coli	
  BW25113	
  ΔsucB	
   sucB	
  KmR;	
  defective	
  in dihydrolipoyltranssuccinylase	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  Δlpd	
   lpd	
  KmR;	
  defective	
  in	
  lipoamide	
  dehydrogenase	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔsucC	
   sucC	
  KmR;	
  defective	
  in succinyl-­‐CoA	
  synthetase	
  	
  β	
  subunit	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔsucD	
   sucD	
  KmR;	
  defective	
  in succinyl-­‐CoA	
  synthetase	
  α	
  subunit	
   Yale	
  CGSG	
  stock	
  Centre	
  

E.	
  coli	
  BW25113	
  ΔhyaB	
   hyaB	
  KmR;	
  defective	
  in	
  hydrogenase	
  1	
  large	
  subunit	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔhybC	
   hybC	
  KmR;	
  defective	
  in	
  hydrogenase	
  2	
  large	
  subunit	
   Yale	
  CGSG	
  stock	
  Centre	
  

E.	
  coli	
  BW25113	
  ΔhyaBΔhybC	
   hyaB	
  and	
  hybC	
  KmR;	
  defective	
  in	
  hydrogenase	
  1	
  and	
  2	
  large	
  subunits	
   Thomas	
  K.	
  Wood	
  

E.	
  coli	
  BW25113	
  ΔfdhF	
   fdhF	
  KmR;	
  defective	
  in	
  formate	
  dehydrogenase-­‐H	
  (hydrogenase	
  3)	
   NBRP,	
  Keio	
  Collection	
  

E.	
  coli	
  BW25113	
  ΔfhlA	
   fhlA	
  KmR;	
  defective	
  in	
  formate	
  hydrogen-­‐lyase	
   NBRP,	
  Keio	
  Collection	
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Table	
   S2.	
   Molar	
   yields	
   of	
   hydrogen,	
   ethanol	
   and	
   succinate	
   per	
   glycerol	
   consumed	
   (mmol	
  
product/mmol	
   glycerol	
   consumed)	
   in	
   the	
  BW25113	
  wild-­‐type	
   strain,	
   the	
   FRQ	
   single	
  mutants,	
  
the	
  putative	
  C4-­‐dicarboxylate	
  DcuD,	
  the	
  fumarase	
  I	
  (FumA),	
  and	
  the	
  OCS	
  subunit	
  (SucC)	
  single	
  
mutant	
  strains.	
  
	
  
	
  
	
  

	
   	
   Yield	
  (mmol	
  product/	
  mmol	
  
glycerol)	
  

Strains	
   Time	
  
(h)	
   H2	
   EtOH	
   Succinate	
  

BW25113	
  
22	
   0.79	
   0.91	
   0.068	
  
46	
   0.79	
   0.84	
   0.056	
  

ΔfrdA	
   22	
   0.86	
   1.15	
   0.007	
  
46	
   0.83	
   0.94	
   0.004	
  

ΔfrdB	
   22	
   0.81	
   0.92	
   0.006	
  
46	
   0.83	
   0.87	
   0.003	
  

ΔfrdC	
   22	
   0.75	
   0.97	
   0.014	
  
46	
   0.88	
   0.88	
   0.001	
  

ΔfrdD	
   22	
   0.96	
   0.95	
   0.017	
  
46	
   0.95	
   0.89	
   0.014	
  

ΔdcuD	
   22	
   0.82	
   1.13	
   0.065	
  
46	
   0.78	
   1.03	
   0.054	
  

ΔfumA	
   22	
   0.86	
   0.94	
   0.047	
  
46	
   0.80	
   0.88	
   0.041	
  

ΔsucC	
   22	
   0.71	
   1.06	
   0.058	
  
46	
   0.71	
   *0.9	
   0.052	
  

	
   	
  
s.d.<0.09	
   s.d	
  <0.08	
   s.d	
  <0.004	
  

	
   	
   	
  
*s.d<0.12	
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  Figure S2.  Plots of the specific hydrogen production in the Hyd-1, -2, -3 mutants and wild  type strain. Bars correspond with the average and 
standard deviations with n  = 6 replicates of every strain in white at 22 h and in grey at 46 h. < symbols  represent the strain values that are 
lower, with a statistical significance,  than wild-type at both times using P-value of 0.05. Dashed lines signify  the averages of wild-type values at 
22 h (lower line) and 46 h (upper line)  with n >72 replicates.
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Figure S2. Plots of the specific hydrogen production in the Hyd-1, -2, -3 mutants and wild type strain. Bars correspond with the average and standard deviations with n = 6 replicates of every strain in white at 22 h and in grey at 46 h. < symbols represent the strain values that are lower, with a statistical significance, than wild-type at both times using P-value of 0.05. Dashed lines signify the averages of wild-type values at 22 h (lower line) and 46 h (upper line) with n >72 replicates.

antoniovallegallardo
Texto escrito a máquina




