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Staphylococcus aureus is one of the leading causes both of healthcare-associated and

community-acquired infections1. Up to now, there is still a need of reliable diagnostic tools

able to early detect and monitor these infections.

Quorum-sensing (QS) is a cell-to-cell communication process based on the release and

sensing of low molecular weight chemical signals, called autoinducers (AIs)2. In S. aureus,

these molecules correspond to cyclic thiolactone autoinducing peptides (AIPs I-IV), whose

production is regulated by the accessory gene regulator (agr) system during an infection

process3. AIPs control its own biosynthesis and modulate the genetic expression of

virulence factors and survival mechanisms4.

Introduction1

Production of specific antibodies for the detection of AIPs and their implementation for the

development of competitive indirect microplate-based ELISAs to speed up the diagnosis of infections

caused by S. aureus in clinical settings.

3Principal objective2

Results: analysis of bacterial isolates 
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4

Main features of the ELISAs developed:

• Robust and reproducible
• High sensitivity (low nM range)
• High specificity to each of the AIPs

AIP profile in 
½ TSB broth

5

AIPs have been quantified with high accuracy in ½ culture broth samples where clinical

isolates have been grown after a short incubation period.

The results shown in this communication bring to light the

potential of the immunochemical technique developed to early

diagnose S. aureus infections. Likewise, the specificity profile

towards the different AIPs gives possibility of using this method

in genotyping studies.

Conclusion

CONTACT

6 Future work

Further studies will be carried out to validate the diagnosis and

genotyping capability of the present technology.

Future steps will be addressed to the detection of AIPs directly

from clinical samples and the implementation of this technique

on bio-sensing technologies.

Literature
(1) Tong, S. Y. C., Davis, J. S., Eichenberger, E., Holland, T. L., & Fowler, V. G. (2015). Staphylococcus aureus Infections: Epidemiology, Pathophysiology, 

Clinical Manifestations, and Management. 
(2) Salam AM, Quave CL. (2018). Targeting Virulence in Staphylococcus aureus by Chemical Inhibition of the Accessory Gene Regulator System In Vivo. 
(3) Camilla V, Trespidi G, Chiarelli LR, Barbieri G, Buroni S. (2019). Quorum Sensing as Antivirulence Target in Cystic Fibrosis Pathogens. 
(4) Wang, B., & Muir, T. W. (2016) Regulation of Virulence in Staphylococcus aureus: Molecular Mechanisms and Remaining Puzzles.

Aknowledgments
SAF2015-67476-R; RTI2018-096278-B-C21; TV32018-201825-30-31: PID2021-126257OB-C21

Improve the diagnosis of S. aureus infections

based on the better understanding of QS

mechanisms involved on its pathogenesis.

Strategy presented: Immunochemical assay for AIP detection
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Fig. 4. AIP profile of bacterial isolates belonging to agrI and agrIV genotypes in ½ TSB.

t0 t1 t2 t3 t4 t5 t6

0

1 0 0

2 0 0

3 0 0

4 0 0

9 0 7 0 1 5 1 1  A g r II Is o la te

T im e  (h )

[A
IP

s
] 

n
M

A IP 2

A IP 4

A IP 1

A IP 3

Fig. 1. Schematic representation of S. aureus agr QS system.
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Fig. 2. ELISA Calibration curves for the detection of each AIP 
and their analytical parameters.
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AIP1 AIP2 AIP3 AIP4

IC50 (nM) 28.16 ± 8.10 7.81 ± 3.95 6.68 ± 3.38 3.18  0.95

Slope -1,02 ± 0.04 -0.62 ± 0.08 -0.86 ± 0.11 -0.80 ± 0.12

LOD (nM) 3.12 ± 1.08 0.41 ± 0.22 0.70 ± 0.59 0.30 ± 0.12

R2
0.99 ± 0.001 0.99 ± 0.004 0.99 ± 0.003 0.99 ± 0.01
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Fig. 3. Procedure of growth curves and supernatant extraction 
for AIP quantification.


