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Abstract

Antibiotic-resistant bacterial infections have killed millions of people in recent years. Among
them, the second most common cause of death is S. aureusinfections, the most complicated forms
of which are caused by methicillin-resistant strains. The virulence of MRSA is further complicated
by the resistance of these strains to different classes of antibiotics. Staphylococcus aureus
infections are often characterized by biofilm formation, which offers the bacteria additional
protection against antibiotics and makes current therapeutics even less effective. Therefore, it is
necessary and urgent to find an alternative way to fight infections caused by S. aureus, which will
not lead to the strengthening of bacteria and will be effective in treating infections caused by
antibiotic-resistant and biofilm-forming strains. The use of bacteriophages is considered one of
the ways to solve the problem.

The research aimed to study and compare the action of the sequenced and biologically
characterized phages, vB_SaS_GE]1, and the commercially available staphylococcal bacteriophage,
SB-1, on antibiotic-resistant and biofilm-forming isolates of S. aureus.

species were identified by bacteriological and biochemical testing of the isolates provided by one
of the multi-profile clinics of Tbilisi. Out of 25 isolates provided, 20 were assigned to S. aureus
species. Kirby Bauer disc-diffusion sensitivity test was used to identify MRSA and multi-resistant
forms among the isolates. Out of 8 multiresistant isolates, two MRSAs were identified using disc-
diffusion and PCR methods. To identify biofilm-forming bacteria among the 8 isolates mentioned
above, they were tested for the presence of the icaA gene using PCR, and all of them showed
negative results. All isolates at our disposal were screened using phenotypic method on 96-well
polystyrene plates to identify biofilm-forming bacteria. Out of the 20 isolates of S. aureus, seven
were found to be capable of biofilm formation, among which two showed negative results on PCR
analysis. Among the biofilm-forming isolates, 1 is also MRSA.

To study the spectrum and effectiveness of phages, the streak method was used, according to

which 18 isolates showed sensitivity to vB_SaS_GE1, and 15 isolates showed sensitivity to SB-1.
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The 10 most sensitive isolates to vB_SaS_GE1 were selected for phage efficiency of plating (EOP)
studies. Phage was characterized by high efficiency on six isolates, and average efficiency on two
isolates.

When studying the impact of phages on biofilm-forming isolates, it was observed that both
phages, when applied at high concentrations, effectively degraded biofilms formed by six out of
seven isolates..

Based on the results available to us, it can be said that both phages are characterized by an almost
identical spectrum and quality of activity on S. aureusisolates, but due to the paucity of data, it is
not possible to conclude the efficacy of phages against MRSA forms. Besides, both vB_SaS_GE1

and SB-1 phage are effective against S. aureus biofilm-forming isolates.

Key Words: S. aureus, Bacteriophages, Biofilm, MRSA, icaA, mecA, SB-1, vB_SaS_GEl,

Antibioticresistance.
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