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to varying degrees, by the addition of the allosteric activator, acetyl-CoA, as well as by 

ATP and/or Mg2+, both of which bind in the BC domain (Attwood, et al., 1993; Attwood 

and Geeves, 2002). The PC homotetramer is stabilized by contacts at each corner of the 

tetramer, where homodimerization interfaces stabilize identical domains to form two 

perpendicular faces of the tetramer, as observed in the first X-ray crystal structures of PC 

from Rhizobium etli (RePC) and Staphylococcus aureus (SaPC) (Figure I-4) (St. Maurice, 

et al., 2007; Xiang and Tong, 2008). These first structures revealed that the distance 

between active sites is ~70 Å, too far apart for biotin to reach both active sites without 

involving significant carrier domain translocation. A pathway of carrier domain 

translocation was hinted at in the RePC structure with the carrier domain positioned 

between the intramolecular BC domain and intermolecular CT domain. After the 

structure was obtained, it was then experimentally confirmed that the carrier domain 

travels across the face of the tetramer to the CT domain on a separate polypeptide chain 

(St. Maurice, et al., 2007). This was further supported by the first SaPC structure in 

which the carrier domains were observed to be interacting with the CT domain of the 

opposing polypeptide chain on the same face of the tetramer (Xiang and Tong, 2008).  
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Figure I-3 Rhizobium etli pyruvate carboxylase monomeric structure. 
Shown is the monomeric structure of Rhizobium etli PC. The biotin carboxylase (BC) domain is blue, the 
allosteric domain is green, the carboxyltransferase domain (CT) is yellow, and the biotin carboxyl carrier 
protein (BCCP) domain is green. The resolved nucleotide portion of ethyl-CoA is shown bound in the 
allosteric domain and a non-hydrolyzable ATP analog is shown bound in the BC domain.  
  


