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INTRODUCTION RESULTS

Pseudomonas aeruginosa is an opportunistic pathogen commonly found across various environments and hosts (1, 2). P. amilCP-101 Growth Curves Normalized Absorbance Ratios Response Curve
aeruginosa prevalence (32,000 infections in hospitalized patients, 2,700 deaths in 2017 (3)) presents a severe threat with b g 12
multiple drug resistance (MDR) (1). Contributing to MDR, P. aeruginosa coordinates biofilm formation through quorum ; o 8
sensing (QS), in which diffusible molecules are secreted and sensed to detect local population density (2,4). This work —e—25m g R
focuses on detecting P. aeruginosa QS signaling molecules to inform infection diagnosis and treatment. Specifically, we §2'5 fﬁﬁ'f" D - —e— 6 hours
detect N-(3-Oxydodecanoyl)-L-homoserine lactone (30C12HSL) from the las QS pathway, which coordinates virulence. A 3 f;ff,ggiiﬁiiﬁi oom | S 9 hours
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o Figure 2a: Biosensor growth curves when exposed to Figure 2b: Response curve showing the
Figure 1: Detection of 30C12HSL. Blocks indicate varying concentrations of exogenous 30C12HSL. concentrations of exogenous 30C12HSL normalized
different concentrations of exogenous 30C12HSL with to bacterial control over time.
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30C12HSL binds the protein LasR, forming a complex that activates Las QS-controlled promoters. We employ a synthetic E 1'i % "
plasmid that codes for the expression of LasR from a constitutive promoter and the expression of a colorimetric (blue) 2 03 2% x . x x x 2
reporter, amilCP, from a QS-controlled promoter. The biosensor host is nonpathogenic Escherichia coli, offering a sensitive, ﬁ 06 2 50 , 1 ' ' '
specific, and low-cost detection method with visual readouts interpretable without additional equipment. < 44 E 2
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TranSfo 'm at|on Figure 4a: P. aeruginosa growth curves based on Figure 4b: Biofilm analysis of different media
varying LB concentrations. concentrations. P=0.05 for all statistical tests.
Figure 3: Encapsulation of amilCP biosensor. The # of molecules * —= = 1.66 * 10~ 2%moles
. g . reaction of SiNa and LUDOX with HCI allows for room- 6.022 * 101
< < temperature encapsulatlon of bacteria. (X) + 1.66 * 10_247710188 % TG — (X) % 2.77 % 10—9M
1 1%x10" M Equation 1: Equation used to determine the number of
0.000152588uM x* M = 1.52588 * 107M  30C12HSL molecules per biosensor cell at 0.15nM
concentration.
_ . _ _ _ (X) *2.77 * 107°M = 1.52588 x 10~ 1M
«  3ulL of GA10-10 amilCP vector (seen above) was added to the DH5a E. coli cells and incubated on ice for 20 minutes.
_ _ X = 0.055 molecules/cell
«  Cells were then heat shocked at 42°C for 30 seconds. The cells were then placed back on the ice for 2 minutes.

*  400uL of SOC broth was added, and the solution was transferred to a 14mL tube and then placed in a 37°C incubator
for 1 hour.

*  Cells were then plated on LB + kanamycin agar and grown overnight

For later testing, competent cells were fr(.)zen in a 30% glycerol s’;ock. solution. D I S C U S S I O N AN D C O N C L U S I O N R E F E R E N C E S

TeStI ng « DH5a+amilCP E. coli cells could detect exogenous 30C12HSL in concentrations as low as 1. 2019. Pseudomonas aeruginosa Infection | HAI | CDC.
« Colorimetric Testing: . Media Testing: 0.15nM. 2. Thi MTT, Wibowo D, Rehm BHA. 2020. Pseudomonas
. _ _ _ _ « Growth curves and response curves can be seen in Figures 2a and 2b. aeruginosa Biofilms. Int J Mol Sci 21:8671.
«  Transformed DHS5a+amilCP E.coli cells were then « AP aeruginosa colony was inoculated in 3mL of PBS . 30C12HSL may have some effect on biosensor growth. 3. CDC.2022. The biggest antibiotic-resistant threats in the U.S.
cultured in LB+kanamycin for 18 hours. and vortexed. Centers for Disease Control and Prevention.

 We can see the correlation between Figures 1 & 2.

-  Conical tubes (n=12) were prepared as follows: - Seven different culture types were prepared: 25-5% LB + . : : : L : d 4. G. Glansdorp F, L. Thomas G, K. Lee J, M. Dutton J,
4mL with 10uM exogenous 30C12HSL added to 75-95% artificial wound fiuid exudate (AWFE), 3mL each. e ions " Eduation 1 indicate that our biosensor can defect as low s 0.055 moleculeg C. Selmond GR Weloh M. R Spring D. 2004. Sythesis and
;u dbdee;’thuLb\ggg_11g] L serially diluted aliquots ) g’gﬁl:i';:f F. aeruginosa in PBS was mixed into each - DH5a amilCP E. coli could be encapsulated in sol-gel, as seen in Figure 3. quorum sensing modulation. Organic & Biomolecular Chemistry
_ _ ' « P aeruginosa growth and biofilm development depend on the LB concentration in liquid 2:3329-3336.
*  Tubes were plated in 48-well plates, placed in a « 200pL of each solution was added to a 96-well plate in media (Fig. 4a & Fig. 4b) 5. Soukarieh F, Williams P, Stocks MJ, Camara M. 2018.
37°C plate reader, and read at 588nm, 600nm, four replicates. The plate was read every 30 minutes at ' ' ' Pseudomonas aeruginosa Quorum Sensing Systems as Drug
and 700nm for 24 hours. 600nm, 37°C 200RPM for 24 hours. Discovery Targets: Current Position and Future Perspectives. J

* Inthe presence of 30C12HSL, DH5a+amilCP E. « After 24 hours, a Crystal Violet assay was performed to Med Chem 61:10385-10402.

cqli cells tur_n blue, providing easy visual readout measure biofilm formation at 590nm.
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« 5mL of 0.4M Sodium Silicate (SiNa) and 5SmL of 6.5M of LUDOX were added to a 250mL beaker and mixed at 200 RPM for present in relation to bacterial density. for thei ist ith . K d
30 seconds. « Cell viability testing and biosensor validation within the sol-gel solution will allow us to Or thelr assistance witn previous work an

« 5mL of overnight DH5a+amilCP E.coli and 10mL of Phosphate buffer solution (PBS) were mixed for 1 minute in the beaker. determine if sol-gel is a valid method of detecting 30C12HSL molecules. fu nding opportunities.

* Initial pH was measured (around 10.8), and 1M HCI was added to the solution until pH was between 7.0 and 7.3. . Testing the biosensor against polymicrobial communities will further validate its ability to

* 1mL aliquots were placed in a 24-well plate and allowed to gel. detect 30C12HSL molecules
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