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INTRODUCTION MATERIALS/METHODS
Background: _
e Aspartate is an essential amino acid for protein synthesis and other cellular processes for organisms. Materials: %Vuel‘inlrgezt
By exploring more ab(?ut its effect on cell replication, this will help develop. a better understanding of e AtyrB E. coli knockout strain
phage behavior when it does not have as much access to certain cell materials.
e Phage replication first makes contact with a host cell, and rewires its metabolic pathways to siphon e T2 Bacteriophage
resources from the host cell, which it will then use to fuel phage replication. .
e The bacterial cell produces aspartate by using catalytic enzymes encoding from both tyrB and aspC. e LB Top agar, LB, and LB + Kanamycin
Recent literature has identified aspartate aminotransferase (aspC) as the primary enzyme for aspartate plates
biosynthesis. Though tyrB is a nonessential gene, it is essential to the production of aspartate, as it is _ _
a secondary catalyst in the metabolic pathway. e LB Media & M9 Media Parent AtyrB
e One pathway that will be significant to our study will be aspartate role in building the bacterial cell
membrane. If aspartate synthesis were hindered, a deficiency may cause weaknesses in the Methods:
cytoplasmic membrane due to a lack of peptidoglycans (Zhao et al, 2018). Creating overnight cultures of the AtyrB and parent
Project Objectives: strain in order to:
e Determine the significance of AtyrB and AaspC in phage resistance and bacterial growth in M9 and LB e Create streak plates comparing overall
media growth of strains in M9 and regular LB media 75
e Explore the effect of change in aspartate production to measure T2 bacteriophage replication o e : LB Minimal LB M9
We hypothesize that the AtyrB strain in E. coli will lead to a decreased growth rate and decreased phage resistance. ¢ Pairwith serial dilutions of T2 bacteriophage Media I\/Ilglczlri]g Media MI\/Ilglc;?: |
_ } to create plaque assays and measure E. coli
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acids, describing the necessity of tyrB as a secondary
gene and aspC as a primary gene for amino acid
production, and aspartate in particular.
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Figure 4: T4r Phage Replication in Parent and AtyrB Strains
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Figure 3: Comparative Lysis Curve of
Parent E. coli and AtyrB Strains
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Figure 5: Double Agar Plaque Assays for Parent E. coli strain + AtyrB strain
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successful growth in LB, while the
AtyrB strain exposed to T4r lyses

quicker than the parent E. coli strain.

strain.

Figure 5: Demonstrating plaque
morphology and measuring
PFU/mL. Plates produced from the
double agar plaque assay, with T2
bacteriophage in dilutions of 107,
107, 108, introduced to tyrB
knockout E. coli, as well as parent
strain and tyrB knockout parent
control plates. The relative plates
show more significant phage lysis in
the AtyrB strain than the parent

Figure 7: Description of the lysis of the
parent and AaspC E. coli strains in LB

media exposed to T4r bacteriophage.

Both control strains have relatively

successful growth in LB, while the AaspC

strain exposed to T4r bacteriophage has a

slower rate of lysis as compared to the

parent strain

DISCUSSION/FUTURE DIRECTIONS
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Discussion: *
There is little to no significant effect on bacterial growth when the tyrB gene is removed in E. coli, as shown in o
Figure 2, which demonstrates growth in M9 minimal media and LB media, and similar growth occurs for both
the parent strain and the tyrB knockout strain. The lysis results indicated in Figure 4 show that AtyrB lyses
faster when exposed to T4r bacteriophage in comparison to parent strain E. coli after hitting log phase. This
novel finding is not mentioned in recent literature, and most likely indicates that the tyrB gene has a certain

level of importance to the parent cell that prevents it from being lysed by bacteriophage. o
Future Directions:
Doing further research on genes that have more significant impacts on amino acid synthesis, such as those o

having higher control over leucine or cystine, as shown to be more heavily involved in bacteriophage
replication (Daugavet et al). Testing different environments of growth and lysis under bacteriophage by
introducing different amino acids into M9 minimal media, to test the efficacy of tyrB in various amino acid °

biosynthetic pathways.

E. coli genetic resources at Yale CGSC, the Coli Genetic Stock Center. CGSC List Auxotrophic Strains. (n.d.).

https://casc.biology.vale.edu/Auxotrophs.php

Daugavet, Maria A et al. “Amino acid sequence associated with bacteriophage recombination site helps to reveal genes potentially

acquired through horizontal gene transfer.” BMC bioinformatics vol. 21,Suppl 12 305. 24 Jul. 2020, doi:10.1186/s12859-020-03599-y
[EcoCyc23] Karp, P.D., Paley, S., Caspi, R., Kothari, A., Krummenacker, M., Midford, P., Moore, L.R., Subhraveti, P., Gama-Castro, S.,

Tierrafria, V., Paloma, L., Muniz-Rascado, L., Bonavides-Martinez, C., Santos-Zavaleta, A., Mackie, A., Sun, G., Ahn-Horst, T.A., Choi, H.,

Covert, M.W., Collado-Vides, J. and Paulsen, I., The EcoCyc database in 2023

Liu F, Qimuge, Hao J, Yan H, Bach T, Fan L, Morigen. AspC-mediated aspartate metabolism coordinates the Escherichia coli cell cycle.

PLoS One. 2014 Mar 26;9(3):€92229. doi: 10.1371/journal.pone.0092229. PMID: 24670900; PMCID: PMC3966765.
Research - E. coli Auxotrophic Expression Strains of Toshio lwasaki Group Homepage|Nippon Medical School| B A E R XS & & 21 5
IL—7 1R—LR—” Toshio lwasaki Group Homepage|Nippon Medical School| B AR ERI K& & B 7 )L —7F h—LR—2,

fesworld.jp/EcoliStrains.html.

Rodriguez, A., Martnez, J.A., Flores, N., et al. (2014). Engineering Escherichia coli to overproduce aromatic amino acids and derived

compounds. Microb Cell Fact, 13, 126. https://doi.org/10.1186/s12934-014-0126-z
Zhao, Heng, et al. “Aspartate Deficiency Limits Peptidoglycan Synthesis and Sensitizes Cells to Antibiotics Targeting Cell Wall Synthesis in

Bacillus Subtilis.” Molecular Microbiology, vol. 109, no. 6, Sept. 2018, pp. 826-44. PubMed Central, https://doi.org/10.1111/mmi.14078

Financial support for this project was provided by the First-Year Innovation and Research Experience (FIRE) at the University of Maryland,

College Park.



https://cgsc.biology.yale.edu/Auxotrophs.php
https://doi.org/10.1111/mmi.14078

