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Fig.	
  2:	
  CO	
  channel	
  system	
  in	
  CODHIICh.	
  Red:	
  calculated	
  channel,	
  blue:	
  
xenon	
  sites.	
  

Fig.	
  5:	
  Water	
  network	
  close	
  to	
  
the	
  H2O/OH-­‐	
  ligand	
  of	
  the	
  C-­‐
cluster	
  [2].	
  

Fig.	
  3:	
  Proposed	
  proton	
  transfer	
  network	
  in	
  CODHMt	
  [3].	
  	
  

Analysis of the H96D mutant of 
CODHIICh showed abolished activity (3 
% wild-type activity) and a structurally 
invariable C-cluster suggesting the 
presence of a similar proton transfer 
network in CODHIICh. 	
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Fig.	
  1:	
  The	
  five	
  metal	
  clusters	
  of	
  CODHIICh	
  (green:	
  nickel,	
  orange:	
  iron,	
  
yellow:	
  sulfur,	
  red:	
  oxygen).	
  Electron	
  transfer	
  probably	
  proceeeds	
  from	
  
cluster	
   D	
   over	
   	
   B’	
   to	
   C.	
   The	
   numbers	
   given	
   are	
   the	
   nearest	
   Fe–Fe	
  
distances	
  in	
  angstrom	
  [1].	
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Fig.	
  4:	
  structure	
  of	
  CODHIICh	
  H96D	
  mutant	
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muta:on	
   loca:on	
   Expected	
  effect	
   averaged	
  %	
  
ac:vity	
  rela:ve	
  
to	
  WT	
  

H93E	
  

ac:ve	
  site	
  

decrease	
  in	
  CO-­‐
binding	
  velocity	
  

33.6	
  

decrease	
  in	
  CO-­‐
binding	
  velocity	
  

11.2	
  
H93A	
  

K563A	
   destabiliza:on	
  of	
  CO2-­‐
binding	
  

5.8	
  

H93A	
  +	
  
K563A	
  

destabiliza:on	
  of	
  CO-­‐
binding	
  and	
  reac:on	
  	
  

0.98	
  

H96D	
   H+-­‐channel	
   breakdown	
  of	
  H+	
  -­‐
relay	
  

3.0	
  

E299W	
   water	
  channel	
  
blockade	
  of	
  water	
  
channel,	
  under	
  
turnover-­‐condi:on,	
  
reac:on	
  velocity	
  
decreased	
  

1.38	
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CODHII was heterologously 
expressed in Escherichia coli 
harbouring the ISC plasmid which 
encodes enzymes catalysing Fe-S 
cluster assembly. After purification 
CODHII showed a specific activity 
of 6840 U/mg at 70°C (CO oxidation 
activity). The active CODHII was 
crystallized in 0.1 M Bris-Tris pH 
6.5, 0.2 M ammoniumsulphate, 14.5 
% PEG3350 and 2 mM DT. 
Diffraction data was collected at 
beamline BL14.2 at BESSY II 
(Berlin, Germany) [4]. Structure 
was solved by molecular 
replacement and refined by Refmac 
5 (ccp4i) at a resolution of 1.3 Å 
with metal occupancies of 
approximately 80 % at all clusters. 

Fig.	
  6:	
  C-­‐cluster,	
  the	
  ac:ve	
  site	
  of	
  CODHII	
  from	
  C.	
  
hydrogenoformans.	
  Two	
  Posi:ons	
  are	
  found	
  for	
  the	
  
dangling	
  Fe-­‐atom	
  termed	
  Fe1a	
  and	
  Fe1b.	
  Omit	
  Fo	
  –	
  Fc	
  
map	
  is	
  shown	
  as	
  a	
  mesh	
  in	
  green.	
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