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Introduction

»In a preliminary study conducted in our lab isolated and purified
three strains of bacteriophages that were successful 1n infecting two
clinical strains of multi-drug resistant Escherichia coli.

» The bacteriophages were isolated from the municipal and hospital
sewage of Kamloops and Kelowna in the Interior of British
Columbia, Canada.

Figure 1. Transmission Electron Microscopy 1images of the three bacteriophages 1solated in the
preliminary study (UBC Bioimaging Facility RRID:SCR _021304).

Objectives

The objectives of this project were to

» Repeat the experiment to confirm the presence of the three strains
of bacteriophages and their effectiveness on Escherichia coli (E.
coli).

» Explore the impact of these three bacteriophages on other multi-
drug resistant bacteria like Pseudomonas aeruginosa (PA) and
Methicillin-resistant Staphylococcus aureus (MRSA).
Additionally, seek out additional bacteriophages to provide
further evidence supporting the development and efficacy of
phage therapy in addressing antibiotic resistance.

» Investigate the temporal distribution pattern of bacteriophages in
the interior of British Columbia and how their effectiveness in
inhibiting multi-drug resistant bacteria in the lab setting differs or
not.

Methods

1. Sewage sample collection.:
Sewage samples were
collected from the Kamloops
Sewage Treatment Centre,
Vernon Water Reclamation
Center, and the Kelowna
Wastewater Treatment
Facility.

Figure 2. The areas from which the

Methods

2. Sewage Sample Preparation:
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3. Cultivating Bacterial Hosts and Liquid Bacterial Cultures:
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» We used the standardized methodology that was developed in our lab (Galymov et al., 2022). A traditional
double-layer agar method was used to screen, purify, and propagate bacteriophages from the local sewage

samples.

Results
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Discussion

» In comparison to the preliminary study, this study showed lysis from
samples taken from the Vernon Water Reclamation Center. This
could be due to the difference in the season in which both samples
were obtained. The change in the population diversity of the
bacteriophage due to the change in temporal pattern confirms that
bacteriophages are season specific.

» Unlike the previous study, plaques in E. coli #2 were seen
confirming that, during the winter, bacteriophages were found that
were able to lyse £. coli #2 bacteria.

» Additionally, plaques were observed in all three stains of MDR
bacteria tested, showcasing the diverse range of target bacteria that
these bacteriophages strains can be used against.

Conclusions

» This study shows that bacteriophages could be potential candidates
for the use 1n phage therapy. There 1s still an abundance of
uncharacterized bacteriophages that could be used as an alternative
and more targeted solution to battle MDR bacteria, given the
specificity between the bacteriophage and its bacterial host.

Future Work

» Since this 1s an ongoing project, we plan to re-streak the isolated
plaques for further confirmation 6f bacteriophage presence, and
further 1solate the bacteriophages, and specify the strains prevalent
in each sewage sample.

We would also like to see if these strains of bacteriophages have a
similar effect on Gram-positive bacteria.
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