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Lactic acid bacteria (LAB) are nutritionally fastidious microorganisms, which are extensively 
used in fermentation processes. Due to several amino acid auxotrophies, LAB depend on 
efficient cell-envelope proteases with caseinolytic activity. Subsequently, released peptides 
are predominantly translocated into the cytoplasm. Some of the remaining peptides in the 
medium may exert bioactive activities like ACE-inhibition, anti-inflammatory effect and/or 
antimicrobial activity.  
 
In our study, we detected proteolytically active lactobacilli and lactococci by means of an 
enzyme assay, where casein was labeled with a fluorescence dye (FITC) and soluble 
fluorescence was released through proteolyse of casein by the cell-bound proteases. 
Furthermore, skim milk was inoculated with those strains, which revealed highest proteolytic 
activities for hydrolysis of casein. The hydrolyates showed different HPLC-chromatography 
patterns and were found to exert different ACE-inhibitory effects. 
 
Highest proteolytic activity was found in strain 92202, followed by strain 92059. For species 
identification purposes, we performed 16S rDNA sequencing and used bioinformatical tools 
(ARB) for species-tree construction. Nucleotide sequence analyses together with 
physiological sugar fermentation tests suggested that strain 92059 is homolog to 
Lactobacillus delbrueckii subsp. bulgaricus and 92202 is homolog to Lactobacillus 
delbrueckii subsp. lactis, respectively. Presence of proteinase gene in both strains was 
confirmed by Southern blot assay. Proteinase genes from both strains were amplified via PCR 
with primers designed on the basis of published sequences of Lactobacillus delbrueckii and 
cloned into pSMART vector for sequencing of the cloned genes. Expression of the genes are 
being optimized in E. coli using the expression vector pBad/gIII. When enzyme activities can 
be detected, the genes will be expressed in Lactococcus lactis and purified enzymes will be 
used to degrade milk protein for release of bioactive peptides.  
  


