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Aerobiosis sligthly increased the 
specific growth rate of Lb. casei 
and Lb. paracasei (4% to 12%) 
when hemin and menaquinone 
were added, whereas no 
appreciable differences were 
found in Lb. rhamnosus. Even if 
the in silico analysis revealed the 
presence of genes encoding for 
the key enzymes of oxygen 
metabolism (pox, nox, npr) some 
typical traits of aerobic pathway 
such as increase in biomass yield, 
production of H2O2 and acetic 
acid were not detected.  

A significant O2 uptake were measured in Lb. rhamnosus (AEH=9.2 µmol/min g biomass; 
AEHM=14.6 µmol/min g biomass) and a weaker one in Lb. casei (AEHM=3.2 µmol/min g 
biomass), possibly due to the expression of genes involved in the respiratory activity 
(cytocrhome quinol oxidase/transporter and ubiquinone/menaquinone biosynthesis), while no 
respiration was found in the  Lb. paracasei strain.  
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Oxidative stress 
All strains were sensitive to H2O2 because of the inability to synthesize an heme-dependent 
catalase, but Lb. casei and Lb. paracasei were tolerant to superoxide (up to 2 mM menadione) 
probably due to the expression of sod gene. These data were recently supported by the results 
on 200 “casei group” strains screened for their tolerance to H2O2 and superoxide generators 
(menadione and pyrogallol; data not shown). 
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In silico analysis 
Lc. lactis Il1403 and Lb. plantarum WCFS1 were selected for comparative analysis because they are 
the well characterized respiring LAB species. Only one sequenced strain of each Lb. casei and Lb. 
rhamnosus was used, while both genomes of Lb. paracasei were compared because are yet in draft 
status. 
Table 1 displays the number of homologs of genes associated with a specific genome tabulated 
against other genomes. Different values of percent identity and a default E-value of 1e-50 was set in 
the similarity cut-offs to determine the homologs. 

Table 1: Gene occurence profiles 

In addition to several flavin oxidases, gene analysis revealed the presence of an ubiquinone/
menaquinone biosynthesis methyltransferase in the genome of Lb. rhamnosus GG but, contrarily 
to Lc. lactis genome in which a complete (mena)quinones biosynthesis gene-set is present, this 
species (as Lb. plantarum WCFS1) probably lacks other genes belonging to (mena)quinones 
biosynthesis complex. 
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This study shows that, with the exception of Lb. rhamnosus, strains of the Lb. casei group have 
limited ability to use oxygen although genes for oxidation of pyruvate and NADH and for a 
partial respiratory chain are present in the genome.  
Since technologically important properties of microrganisms, even within the same species, are 
often strain-specific and the data available on the aerobic metabolism of LAB are related to a 
small number of strains and species, further investigations are needed to clarify the diversity of 
aerobic growth/oxidative stress response in this important technological LAB group. 


