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● In recent years  the threat of antibiotic resistance has risen. 
● Phage therapy offers a new way to battle this threat, addressing many new arising diseases. 
● (Zalewska-Piątek, 2023)
● Study has shown that purA can be promising when it comes to antibiotics, decreasing infection and improve 

susceptibility (Kano et al., 2024)
● Using E.coli can help reveal fundamental function of various genes, useful when applying to other bacterias, or 

organism.
● This is a new area where not much research has been done, showing the vitality of this research at hand.

Background

Materials and Methods

Grow wild-type and purA knockout E. coli in two 
conditions:

 a) Luria Broth (L.B) - Nutrient Rich
 b) M9 + 0.4% glucose - Nutrient Deficient 

Purpose: Determine how ΔpurA affect bacterial 
growth and if nutrient availability influences the 

K.O strains replication

Infect both strains (Parent. and ΔpurA) in both 
media types with T4 phage:

. Measure phage replication using plaque 
assays.

Purpose: Assess how purine biosynthesis impacts 
phage replication efficiency in each bacterial 

strain.

Perform a two-time-point titer experiment using 
T2 phage:

Phage lysates from both strains were serially 
diluted and plated to determine PFU/mL at final 

(T2) timepoint.

Purpose: Compare phage production between parent 
and ΔpurA strains and evaluate how purA deletion 

influences phage levels

Serial dilutions, colony counts, plaque counts for 
viral load

Purpose: Quantify and compare phage concentration 
between strains under identical experimental 

conditions

● Determine the role of purA in 
bacterial growth 

● Evaluate how purA disruption 
alters phage replication.

● Explore possible clinical 
implications (Antibiotic 
resistance, Phage Therapy) 

● Apply what is learned to more 
complex organisms

Project Objective

● Growth curve in LB media shows 
greater growth in parent strain, while in 
M9 media, greater growth in K.O

● In both lysis curves, trends are very 
similar to one another but, the K.O 
shows a decrease in lysis.

● In the two-time point titer, we saw that 
the K.O strain showed lower bacterial 
growth than the parent strain.

● An ATP quantification in the future 
should be performed as it would help 
collect new data and understand the 
role of purine within ATP generation, as 
well as just understanding  its effects 
on metabolism. 

Discussion and Future Directions 
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Figure 1. Growth Curves of E. coli Parent and ΔpurA Strains in LB and M9 
Media
The optical density at 600 nm (OD₆₀₀) was recorded over 8 hours for the E. 
coli Parent and ΔpurA strains grown in LB and M9 + 0.4% glucose media. In 
LB, the Parent strain (blue) grew slightly faster and reached a higher OD 
than the ΔpurA strain (red). In M9, the Parent strain (yellow) initially grew 
faster but plateaued earlier, while the ΔpurA strain (green) continued 
increasing and ultimately surpassed the Parent. This indicates that ΔpurA 
exhibits delayed but enhanced growth under nutrient-limited conditions 
compared to the Parent strain.

Results

1. Growth Curves

Plaque Assays (T4 Phage)
Strain Dilution Used Plaques Counted PFU/mL

Parent 10-6 60 6.0 x 108

ΔpurA 10-6 61 6.1 x 108

Figure 2. Plaque Assays (T4 Phage)
The plaque assay measured the viral titer of T4 phage infecting E. coli Parent and ΔpurA (KO) strains. Serial dilutions of phage lysate were 
plated, and plaques were counted after incubation to determine PFU/mL. The Parent strain (6.0 × 10⁸ PFU/mL) and the ΔpurA strain (6.1 × 
10⁸ PFU/mL) exhibited similar titers, indicating that deletion of purA did not substantially affect phage replication efficiency under these 
assay conditions.

Figure 3. Lysis Curves of E. coli Parent and ΔpurA Strains Infected with 
Phage T4
The optical density at 600 nm (OD₆₀₀) was recorded over 8 hours to track 
lysis of E. coli Parent and ΔpurA strains following T4 phage infection. The 
Parent strain (blue) reached a higher initial OD before a sharp decline, 
indicating rapid and efficient lysis. The ΔpurA strain (red) showed a lower 
peak OD and a slower decrease, suggesting reduced cell density and 
delayed lysis compared to the Parent. These results indicate that deletion of 
purA may influence phage replication efficiency and host cell susceptibility.

Two-Time-Point Titer of T2 Phage
Strain Dilution Used Plaques Counted PFU/mL

Parent 10-8 117 1.17 x 1011

ΔpurA 10-8 85 8.5 x 1010

Figure 4. Comparative T2 Phage Titers in E. coli Parent and ΔpurA Strains
The two-time-point assay measured T2 phage levels produced by the E. coli Parent and ΔpurA (KO) strains after infection. Phage lysates 
from each strain were serially diluted, plated, and counted to calculate PFU/mL. The Parent strain produced 1.17 × 10¹¹ PFU/mL, while the 
ΔpurA strain produced 8.5 × 10¹⁰ PFU/mL. Although both strains supported T2 phage replication, the ΔpurA strain showed a lower overall 
titer, suggesting that deletion of purA may slightly decrease phage production efficiency.
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