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Figure 2: The percentage of virulence inhibition in C316, C317. 
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Staphylococcus aureus is opportunistic Gram-positive bacteria. In 2017, the CDC

reported that there were 19,832 deaths due to S. aureus infections, which includes

MRSA. The mortality rate of hospital-acquired MRSA infections is 29%, and the

mortality rate of community-acquired infections is 18%. This amounts to a rate of 6.3

deaths per 100,000 people in the United States. The accessory gene regulator (agr) is

a quorum-sensing system in S. aureus that defined as a chemical communication

between an individual bacterium and groups of bacteria, this communication can

influence bacterial behavior that increase the pathogenicity of bacteria that

contribute to the virulence and antibiotic resistance in S. aureus strains. There is

evidence of a potential drug target in the Quorum sensing system that acts to disrupt

the communication and prevent virulence.

In conclusion, the data in current study suggest that synthesized histidine kinase

316, 317 compounds showed promising anti-virulence effect on various s. strains.

The promising anti-QS results of C316, C317 encourage further investigation of the

relation between kinase receptor inhibition and virulence factor production in S.

aureus.

Table 2

Strain used in this study:

Screening test: Screening of 22 synthesized compounds using spot test to examine the

therapeutic efficacy of Kinase inhibitors by measuring the zone of inhibition.

Antibacterial susceptibility testing Minimal inhibitory concentrations (MICs) were

determined following a standard double-dilution method. After plating the dilutions

around the MIC or growing them in fresh TSB media, minimal bactericidal

concentration (MBC) was recorded as the lowest concentration of the compounds at

which no colonies were formed or no growth was observed, respectively. For all

strains MBCs were determined by inoculation of 10μl from each well that did not

show visible bacterial growth on TS PLATES . After 24 h of incubation at 37 °C 5% CO2,

the first dilution yielding three colonies or fewer was scored as the MBC, as described

by the CLSI for starting inoculate of 1×105 CFU/ml.

Anti-virulence activity: For haemolytic activity an overnight culture of each strain was

standardized to OD600 0.5 then diluted in 10 mL TSB with or without histidine kinase

inhibitors. Strains were streaked on blood agar plates incubated overnight at 37°C for

24 and 48hs then haemolysis were visualized under light. For protease test, grown

culture of each strain was streaked on agar plates containing 5% skim milk and the

plates were incubated overnight at 30°C for 48hs then placed at 4°C for another 24hs,

then proteolytic activity were visualized.

Statistical analysis: differences between experimental groups were evaluated using

unpaired tow-tailed t-test. A p-value of ≤ 0.05 considered significant.

To Screen the most potent histidine kinase inhibitor as potential quorum sensing

effector. And virulence-dependent including production of hemolysin and protease in

the MRSA and different mutants.

Table1: Description of Staph aureus strains used in this study

Strain name Abbreviation Description 

Staphylococcus aureus SA  wild type

Methicillin resistance staphylococcus aureus  MRSA Methicillin resistance Staphylococcus aureus 

AgrB ΔagrB gene NE95 1 O21 agrB accessory gene regulator

AgrC ΔagrC gene NE8733 B17 agrC accessory gene regulator

AgrA ΔagrA gene NE1532 4 P16 agrA accessory gene regulator

Anti-virulence activity of these two compounds investigated by measuring

haemolysis and protease activity. Result showed reduction in the haemolytic

activity, with C317 much greater effect than C316 which was shown in table 2.

The effect of C316 and C317 on the Protease activity was similar to the hemolytic

activity.

C317 exhibit higher reduction than C316 by 23%, 21%, 20%, 14%, 10% in AgrB, S.

aureus , AgrA, MRSA and AgrC respectively as shown in figure 2. Emphasizing

higher specificity of C317 as a kinase inhibitor.

According to the growth curve result shown in Figure 1, C316, C317 compounds

show significant reduction in the growth patterns for all tested strains with the P-

value ≤ 0.001.

Antimicrobial activity of several compounds was screened and only two compounds

were found to be active by showing zone of inhibition. The two tested compound

C316, C317 were undergo for further investigation.

MIC tested determined for them and it was 7.5 mm, by using this concentration of

MIC for the other anti-virulence activity tests.
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