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@ FIRE: THE FIRST-YEAR Implications of the TCA Cycle on Escherichia coli Growth
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BACTERIA, PHAGE, & THE TCA CYCLE EXPERIMENTAL RESULTS
) Thg constant use of antibiotics has resulted in recept Increases ir_1 antibiotic Project Objective: Determine if removal of the icd gene decreases E. coli
[ﬁzlrs;tsyt bacteria (Nguyen et al., 2005). An alternative treatment is phage bacterial growth and/or inhibits T4 phage replication.
e This study aims to increase the understanding of the relationship between e
bacteria and phage. We are studying the TCA cycle and its implications on o
the relationship between Escherichia coli and T4 phage. _ _
o The TCA cycle is involved in the production of ATP within bacterial cells L + 1 1 7 Figure 3. Removal of icd
. . L : L5 : I Gene Decreases Growth
which T4 phage require for replication (Mahmoudabadi et al., 2017). - | —_T—"  The growth of the parent and
_ 3 | . 1 1 Adicd E. coli strains in LB
icd g - 71 7 - 11 4 media and M9 media was
Isocitrate = a-ketoglutarate = Normal ATP 8 Pl o e observed over eight hours by
Isocitrate # e-keteglutarate-— Decreased ATP o e SEESEE measuring absorbance at 600
P === nm. In M9 and LB media, the
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Figure 1. Isocitrate Dehydrogenase Reaction in Krebs Cycle Time (Hours) Iess. growth than the parent
This study researches this specific reaction. The removal of the strain.
icd gene hinders the catalyzation of this reaction, resulting in no
product and decreased ATP production (Kabir & Shimizu, 2004). Figure 4. A. Plaque assay of Aicd strain with
T4 phage (10 dilution). B. Plaque assay of B.
parent strain with T4 phage (10 dilution).
EXPERIMENTAL APPROACH Plaque assays were made using a double agar
e Bacterial Growth Curves: Allows for comparison of bacterial growth overlay technique. The plaque assays of the
between strains and media. parent strain and Aicd strain with T4 phage
e Cell Lysis Curves by T4 and T4r Phage: Allows for comparison of phage feature plaques of similar size and shape,
efficacy between strains and type of phage. indicating similar lysis of bacterial cells by phage.
e Plaque Assays: Allows for comparison in plaque formation, phage efficacy,
and lysis characteristics between strains and type of phage.
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Figure 2. Flow Chart of -
l l Experimental Approach £
nhibits Bacterial Inhibits Phage This is the experimental e Figure 5. A. Removal of icd Gene
I approach of the study to Slows Lysis by T4 Phage. B.
Growth deterr_nlne the r ole of the icd 2 Removal of icd Gene Slows Lysis
gene in bacterial growth and 025 .
l l . by T4r phage. Lysis of the parent
Phage replication. d Aicd strain cells with phage was
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Plaque Assays - observed over eig ours by
measuring absorbance at 600nm.
T4r Phage The Aicd strain experienced slower
DISCUSSION & FUTURE DIRECTIONS - P yeis by phage than the parent
Discussion strain.
e The Aicd strain experienced less growth than the parent strain, supporting 58
findings from previous research (Kabir and Shimizu, 2004). £
e The Aicd strain experienced slower lysis by T4 and T4r phage than the @ 04
parent strain. Formed plaques are similar meaning lysis of both strain cells is £
similar. Both are novel findings. oz
e \Viral infection increases the amount of TCA cycle metabolites, supporting the
findings from previous research (Munger et al., 2006). S2000 20000 40000 50000 50000
Future Directions Time
e Measure the amount of phage present at different time points during cell
lysis by T4 and T4r phage. This would allow further understanding of phage
replication. Figure 6. HCMV Infection
e Measure ATP levels during phage replication to better understand amount of || Increases TCA Cycle Metabolite
ATP usage by phage at different times during replication. Levels B 4 Hours Postnfecion [ 72 Hours Post nfecton
Various TCA cycle metabolite levels 3
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