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INTRODUCTION

e Bacteria-Virus Interactions in Microbiology
o Essential to infectious disease research
o Can provide new insights into phage therapy

e The Role of the metR Gene in E. coli
o The metR gene regulates genes involved in the biosynthesis of
Methionine (Ferla et. al 2024)
o Methionine is an essential amino acid required for methylation
reactions and cell metabolism
o Previous studies have studied the production of metR, but its role in
viral replication remains unclear (Ferla et. al 2024)

e Research Objectives & Hypothesis
o Determine the significance of a gene deletion
o Hypothesis: Knocking out the metR gene in E. coli will result in

decreased bacterial growth and decreased bacteriophage replication

MATERIALS & METHODOLOGY

e Materials
o Parent strain E. coli and AmetR (Baba et. al) knockout strain; T4
bacteriophage
o LB media, M9 minimal media with 0.4% glucose, and LB plates

e Overnight Cultures + Methods
o Overnight cultures of E. coli with LB media and AmetR with LB
media + kanamycin are shaken in an incubator
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e Experimental Approach
o Plaque Assay
o Comparative Growth Assay
o Phage Replication Assay
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Figure 1. Methionine Synthesis in E. coli Figure 2. Workflow

Figure 3. Comparison of T2 Bacteriophage Infectivity

Figure 3A (knockout strain) and 3B (parent strain) display the concentration of infectious
particles using the T2 bacteriophage at a 10° dilution. Figure 3A shows a concentration of
2.78x10° CFU/mL and Figure 3B shows a concentration of 3.61x10° CFU/mL indicating
reduced bacterial growth in the knockout strain. Plaques represent areas where the phage
has successfully killed the host cells.
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Figure 4. metR Knockout Reduces Bacterial Growth in both Minimal and Rich Media
with T4 Bacteriophage
Figure 4 displays bacterial growth in the knockout and parent strain using the T4
bacteriophage and different types of media, M9 minimal media with 0.4% glucose and
nutrient-rich LB media, over 8 minutes. Both strains grow more in LB than in M9, with the
metR knockout exhibiting reduced growth relative to the parent strain in both medias.

DISCUSSION & FUTURE DIRECTIONS

e Removing metR from E. coli will decrease its growth, but increase viral
replication and host cell lysis
e Future Directions
o Complete a rescue assay experiment to add metR back into the
parent strain to measure additional growth and lysis curves
o ldentify whether pathways altered by the loss of metR could
iIndirectly impact phage replication
o Use the same bacteriophage throughout the entire process
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Figure 5. Reduced Growth and Increased Lysis in Knockout Strain During T4 Infection

Figure 5 displays the concentration of viral particles over 8 minutes for the parent and
knockout strain with and without the T4 bacteriophage. Both strains exhibit increased lysis
when T4 is added, but the metR mutant exhibits more lysis than the parent.
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Figure 6. Increased T2 Phage Production in Knockout Strain at Two Time Points
Figure 6 shows a comparative bar graph from a two time point phage titer experiment with

the parent and knockout strain using T2 bacteriophage. Both strains were compared by the

concentrations of infectious particles in the sample at two different time points. The metR
mutant had a much larger concentration of infectious particles at both time points compared to

the parent strain.
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