
Apprenticeship Project Description – Malika Sharma 
 
Introduction  
 
The emergence of antibiotic resistance is an urgent global public health threat, killing at least 
1.27 million people worldwide and associated with nearly 5 million deaths in 2019 (CDC, 2021). 
Antibiotic resistance is when bacteria that cause illness/infections become resistant to the 
antibiotic drugs that are used to treat them. This can further threaten the ability to treat even 
common infectious diseases. There are two main ways with which bacterial cells can acquire 
antibiotic resistance. One is through mutations that occur in the DNA of the cell during 
replication and the other way is through horizontal gene transfer (insert). Although antibiotic 
resistance has been apparent since penicillin resistance after World War II in the 1950s, there has 
been a recent rise in the cases of antibiotic resistance (Ventola, 2015). Alongside the known 
ways of acquiring antibiotic resistance (mutation and selection), the misuse and overuse of 
antimicrobials, lack of access to clean water, sanitation and hygiene, poor infection and disease 
prevention and control are synergistically increasing the presence of antibiotic resistant bacteria.  
 
To combat antibiotic resistance, in the past, the usage of a different antibiotic may help but, that 
may also have certain drawbacks. For example, the new antibiotic may have more side effects or 
risk promoting even more resistance. Other times, there is no treatment.  
 
Bacteriophages are viruses that infect bacteria and have been successfully used as an alternative 
therapy in treating multi-drug resistant bacteria. In a preliminary study conducted in our lab, 
Aman Galymov, Muhammad Rehan and Dr. Naowarat Cheeptham (Ann) isolated three strains of 
bacteriophages (EC1KELHOS, EC3KAMCTY, and EC1KELCTY) which were successful in 
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.  
 
Objectives 
 
The objective of the proposed project, we will repeat the experiment to confirm the presence of 
similar strains of bacteriophages and their effectiveness on Escherichia coli. We will further 
investigate the effect of these three bacteriophages on additional multi-drug resistant bacteria, as 
well as, look for additional bacteriophages to further prove that phage therapy is an effective 
procedure in overcoming antibiotic resistance.  
 
Methods and Materials  
We will use the standardized methodology that was developed in our lab (Aman Galymov, 
Muhammad Rehan and Dr. Naowarat Cheeptham). A double-layer agar method will be used to 
screen, purify, and propagate bacteriophages from the local sewage samples. Then these 
bacteriophages will be mixed with the bacterial sample and poured over an agar plate. These will 
be allowed to solidify and incubate. A phage buffer will be poured onto the agar plate and 
swirled. Thirty minutes will be given for the phages to elute into the phage buffer. The buffer 
and phages will be siphoned into a sterile tube and the top agar will be scraped for collecting any 
remaining phages.  



 
Expected Results 
 
We expect that this experiment will confirm the presence of the three strains of bacteriophages in 
the collected water samples and that they will be effective against Escherichia coli strains. 
Furthermore, we also expect that we will find some additional bacteriophages effective against 
additional multi-drug resistant bacteria.    
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