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Hemoproteins of Enterococcus faecalis V583 
 
Ferrochelatase is the terminal enzyme of the heme biosynthetic pathway. It catalyzes 
the incorporation of ferrous ion into protoporphyrin IX to form protoheme IX.  
E. faecalis is a gram-positive commensal bacterium found in the gastrointestinal tracts 
of humans and other mammals. It can cause life-threatening infections in humans, 
especially in the nosocomial (hospital) environment. 
 
E. faecalis is one of a small number of organisms that cannot synthesize heme. Based 
on the genome DNA sequence of strain V583 the first six of the seven enzymes in the 
heme biosynthetic pathway are missing, but there is a gene, Ef1989, that seems to 
encode ferrochelatase.  
 
The presence in E.faecalis of ferrochelatase as the only enzyme in the heme synthetic 
pathway is puzzling, therefore the Ef1989 gene was cloned on plasmid and the gene 
product was produced and analyzed for ferrochelatase activity. In addition the 
primary sequence of the protein was compared to that of ferrochelatases from various 
bacteria. This was done to possibly trace the origin of the gene. 
 
Phylogenetic analysis, using the predicted amino acid sequences indicated that the 
Ef1989 gene in E. faecalis V583 is closely related to a gene in L. mesenteroides (gram 
positive lactococcus species). Many genes in the clinical strain V583 have apparently 
been acquired through lateral gene transfer. 
 

The E. faecalis Ef1989 gene of strain V583 is located in the chromosomal DNA. The 
gene has 942 bp and encodes a putative polypeptide of 313 amino acids in length 
which shows sequence similarity to ferrochelatase (HemH). The gene is located 
between the gene for tRNA – Met – 8 and the Ef1988 gene encoding a protein of 
unknown function.  

Cloning of the gene and its recombinant expression in E. coli followed by enzyme 
activity measurements strongly indicate that Ef1989 indeed encodes ferrochelatase. 
The Ef1989 gene can therefore be annotated as hemH. 
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ABSTRACT 
 
Ferrochelatase is the terminal enzyme of the heme biosynthetic pathway. It catalyzes 
the incorporation of ferrous ion into protoporphyrin IX to form protoheme IX.  
Enterococcus faecalis is one of a small number of organisms that cannot synthesize 
heme. The Ef1989 gene of E. faecalis strain V583 encodes a putative ferrochelatase 
as determined by the deduced amino acid sequence. The presence in E.faecalis of 
ferrochelatase as the only enzyme in the heme synthetic pathway is puzzling, 
therefore the Ef1989 gene was cloned on plasmid and expressed in E.coli. The protein 
encoded by Ef1989 was found to have ferrochelatase activity. This raises the 
questions about the origin of the gene and whether it has been acquired from another 
organism by horizontal gene transfer. Phylogenetic analysis indicates that the gene 
has been acquired from another gram-positive lactic acid bacterium capable of heme 
synthesis. 
 
 

 

 


