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Use of Quorum Quenching enzymes as inhibitors of oral biofilm 
formation 
 

PATENTS 

1- Use of bacteria of the genus Tenacibaculum for quorum quenching 
(ES2342807B2; EP2356991B1; US8586343B2; CN102149395B).  

2- Peptide with quorum-sensing inhibitory activity, polynucleotide that encodes 
said peptide, and the uses thereof.  
(ES2528673B1;  EP3020814A1 (grant intention); US2016244735A1 (grant 
intention). 
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BACKGROUND 

 
The expression of virulence factors and biofilm formation in numerous pathogenic 
bacteria, depends on a bacterial communication system known as “quorum 
sensing” (QS), based on the production of small signal molecules, the most studied 
being N‐ acylhomoserine lactones (AHLs) produced by Gram-negative pathogens. This 
invention proposes the use of  an enzyme or cell extract obtained from a marine 
bacteria within the genus Tenacibaculum (Tenacibaculum sp. strain 20J) that interferes 
with these QS signals (known as “quorum quenching” (QQ) through enzymatic 
degradation of the AHL molecules, for inhibiting biofilm formation and for controlling 
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bacterial infections. Moreover, QQ against the AI-2 QS signal was discovered in the cell 
extract of strain 20J, widening the range of applications of this strain to Gram-positive 
pathogens. 
 
ACHIEVEMENTS & RESULTS 

 
 Aii20J, a Quorum Quenching enzyme from the marine bacterium 

Tenacibaculum sp. strain 20J has been identified, cloned and 
overexpressed in E. coli in soluble form, being available in large quantities. 
This enzyme is two orders of magnitude more active than any of the 
enzymes described previously and has a wider range of AHL substrates  
being specially active against short-chain AHLs  (Figure 1), Mayer et al. 
2015),  

 Aii20J is extremely resistant, maintaining its activity after incubation at 
100ºC for 10 minutes. It is resistant to protease K and α-chymotrypsin, 
does not interfere with β-lactam antibiotics and is unaffected by a wide 
ranges of pH. 

 The activity of the enzyme to inhibit biofilm formation has been 
demonstrated in vitro in Pseudomonas aeruginosa (unpublished results) 
and Acinetobacter baumannii biofilms (Mayer et al. 2018) with an activity 
clearly higher than other biofilm disruption enzymes (Figure 2). Moreover, 
the enzyme is active against different models of oral biofilms, even those 
dominated by Gram-positive bacteria (Figure 3, more data available after 
CDA signature). The activity of the enzyme is higher than some commercial 
compounds used for the inhibition of biofilm formation in human health. 
The enzyme has also been able to quench AHL-mediated acid resistance in 
E. coli (Mayer et al 2015) and inhibit biofilm formation in the fish pathogen 
V. parahaemolyticus (unpublished results) 

 The cell extract of strain 20J also has activity against the QS signal AI-2, 
being able to inhibit biofilm formation of the Gram-positive, relevant oral 
pathogen Streptococcus mutans (Figure 4). 

 
IDENTIFIED PURPOSES & ADVANTAGES 

 
 Use of this strain and the derived enzyme to block the processes 

controlled by AHL‐mediated quorum sensing, specifically biofilm 
formation by Gram-negative pathogens or in mixed biofilms in 
which Gram-negative bacteria are present . 

 Use of this strain to block processes controlled by the AI -2 QS 
signal, and more specifically, those involving oral streptococci.   

 
 
DEVELOPMENT COLLABORATION OFFER 

 
If this offer is of your interest or you need more information about it, please 
contact us at the address and telephone number on the right. This offer can be 
materialized in a "Partnership Agreement" to adapt this technology to your 
research areas, or in a "License Agreement" to use this patent directly. 
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Figure 1.Minimum active concentration of enzyme Aii20H required to fully eliminate the activity of AHL (10 µM) in 3 

hours in comparison with the Bacillus enzyme AiiA (Mayer et al. 2015). 

 

 

Figure 2. Effect of the QQ enzyme Aii20J (20 µg/mL) on biofilm formation by A. baumannii ATCC17978 in comparison 

with other biofilm disrupting enzymes. Aii20J was tested alone or in combination with DNase and α-amilase. 

Unpublished results. More information can be found in Mayer et al (2018). 
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Figure 3. Effect of the QQ enzyme Aii20J (20 µg/mL) on oral biofilm formation cultured with BHI and BHI+0.1% 

sucrose as measured by crystal violet staining (A). Picture of the biofilms formed on glass coverslips showing the 

differences in biofilm structure (B). Unpublished results 

 

Figure 4. Effect of the purified cell extract (PCE) of strain 20J (100 µg/mL) on biofilm formation by Streptococcus 

mutans.  (A) Effect on biofilm formed in BHI supplemented with 0.1% or 0.2% sucrose as measured with the 

xCELLigence cell culture system. (B). Confocal microscope picture of the biofilms stained with Syto9 and 

percentage of surface coverage (Muras et al 2018).  

 


