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Design of a Broad-Range Bacteriophage Cocktail to overcome MDR, XDR
and PDR Pseudomonas aeruginosa

Abstract: The alarming diffusion of multidrug-resistant (MDR) bacterial strains
requires investigations on nonantibiotic therapies. Among such therapies, the use of
bacteriophages (phages) as nontraditional antimicrobial agents, namely, phage therapy,
IS a promising treatment strategy supported by the findings of recent successful
compassionate treatments in Europe and the United States. The current study
investigates the lytic efficacy of phage-cocktail in vitro, specifically against multidrug
resistance (MDR), extensively drug resistance (XDR) and pan-drug resistance (PDR) P.
aeruginosa isolated from different infections. In this work, we combined host range
and genomic information to design a 3-phage cocktail killing several clinical isolates of
Pseudomonas aeruginosa and analyzed the cocktail performance. The isolates (114)
exhibited variant antibiotic susceptibility against 13 antibiotics. A bacteriophage
cocktail was isolated using a phage-enrichment technique; high titer phage lysate
(5*109 pfu/ml) was obtained and investigated against 114 P. aeruginosa isolates. The
phage-cocktail showed high specificity to P. aeruginosa but variable susceptibility to
114 isolates. We demonstrated that the cocktail composed of three phages named
(MMS1, MMS2 and MMS3) was able to lyse P. aeruginosa both in planktonic liquid
cultures and in plate. The biological properties testing indicated that MMS cocktail
phages are stable between 4 and 50 °C and pH 4-9. The one-step growth curve shows
that the latent period of MMS was 15 min, and the burst period was about 18 min by
the size of approximately 265 progeny phages per host cell. MMS3 phage has been
sequenced and contains no identifiable bacterial virulence or antibiotic resistance
genes. The genome of phage MMS3 is linear double-stranded DNA with a size of 72,747
bp and a GC content of 54.9%. Significantly, XDR and PDR isolates exhibited
sensitivity to phage- cocktail, which represents a promising alternative to antibiotics
that do not affect with increasing antibiotic resistance, suggesting that it could be
implemented in the frame of developing personalized phage therapies



