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Introduction

- Viruses invade cells, altering their cellular metabolism through amino acids

- The glyA gene leads to the assembly of the amino acid glycine.

- The amino acid glycine acts as a nitrogen source which is crucial for cell growth and
development, particularly in bacterial and viral cells (Newman et al., 1976)

-If the glyA gene is removed, what could happen to bacteriophages ability to lyse the
knockout cells? This answer can lend itself to other fields of study when trying to target cell

death. ]
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1. ldentify how a knockout strain grows compared to
parent strain.

2. Discover how well bacteriophage responds to E.coli
without glyA gene and determine how the presence of
glycine affects bacteriophage replication.

Equipment and biological agents used
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Figure 1

Methods

Our control group will be LB media with an
abundance of the glyA gene obtained from the
Keio knockout collection

Our experimental group will be LB media that is
glycine deficient

We will also completely knockout the glyA gene
We will prepare overnight cultures with both of
the strains

Then we will perform serial dilutions, phage
quantification, and plating to see how limiting
the glyA gene affects replication
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Figure 3: Plaque assays with t4r, phage comparing Time 0 Time 1 Time 2
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assays were performed on data of bacteriophage grown in

these strains. The data was collected before it had time to
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Figure 5: Comparative Growth Curves between |
parent strain and GlyA with T4r phage The graph Time

shows absorbance readings at 600 nm of E.coli
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Spread Plate Method

@ Sample (0.1 mL) poured

@ Spread sample evenly
onto solid medium

@ Plate incubated until
over the surface

bacterial colonies
grow on the surface

bacterial of the medium

dilution

g

Parker, 2016 Figure o

Discussion

- The phage replicated effectively despite the
absence of the glyA gene.

- Both the parent and KO strain grew less in
the M9 media compared to LB. This was
expected since LB has more nutrients.

- There was lysis in the bacteriophage

- Both strains had similar amounts of plague
units formed which was unexpected since
one had less bacteriophage

Figure 6: Comparative lysis curves between parent strain and glyA in M9
media and LB media. This graph shows the optical density for the
parent and knockout E.coli strains on their own as the control, and
when T4r bacteriophage is added to them. The data was taken over
8 hours. Lysis means the breakdown of a cell, and a lower optical
density indicates less cells, or more lysis. Since the controls do not
have the bacteriophage, there is nothing to induce lysis.

strains grown the various media. The LB media is is
richly supplied with nutrients, while the M9 is
minimal media of only the essentials for growth.
This graph compares the opacity of bacteria in the
media throughout 30 minute time intervals for 8
hours to gage the growth rate of the parent and
knockout strain in their various media.

Future Directions

- In the future, it would be beneficial to repeat
our experiment to confirm that our results
are accurate.

- We would also test other strands to see
how they affect bacteriophage replication
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