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Abstract
Burkholderia cenocepacia, a pathogenic bacterlutrrr]]i éﬁ Re SU It S o P I an kto NIiC B i Oﬁ I m PO p U Iati ons

patients with cystic fibrosis, forms a
biofilm which aids adherence to the lungs' thickened 1 ,

mucosa. This debilitates patients’ ability to breathe POPUIatlons - Small Bead (Smm) N Large Bead (6mm)
effectively, enhancing the risk of chronic illness and

mortality. Bacterial populations were established

from a single population isolate and experienced
approximately 500 generations of evolutionary

selection in carbon-limited media for biofilm and
planktonic-selected biofiim growth. In the lab, we 1.9
quantified the amount of biofilm produced by evolved

populations of Burkholderia cenocepacia using
spectroscopy and calculated the analysis of variance.
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- Figure 2. Revived Biofilm Growth.
IntrOd UCtlon « Planktonic populations had no distinguishable biofilm on the walls of the test tube (P-HC; P-LC). Some cultures had
. Cystic Fibrosis: selective advantage for bacterial o transparent biofilm with a light film (LB-HC; SB-HC: C, E, F; LB-LC: B, D), where others had more translucent, milky
colonization and mucus accumulation on lung film (SB-HC: A, B, D; LB-LC: A, C), or opaque growth (LB-LC: E, F).
epithelium.! 2 o « Superior ring biofilm growth varied between populations. Some had a very faint line (LB-HC: A, C, D; SB-HC: C, E, F;
- _ o o = 8 o LB-LC: A, D), and others had thick cloud biofilm (LB-LC: C, E, F).°
« Burkholderia cenocepacia: opportunistic and most
abundant pathogenic species of the B. cepacia
complex in humans with Cystic Fibrosis.3 4 0.4 - & - -
« Biofilm helps mucosal barrier adherence, which is e —_ _— —
achieved through quorum sensing.® Lo
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Figure 4. Staining Biofilm Evolved Population. We revived frozen B. cenocepacia and inoculated Trypticase Soy
5 o nutrient-rich broth media. We analyzed and collected absorbance data on Excel and RStudio using the Analysis of
= - Variance (ANOVA) multifactorial t-test with a post-hoc Tukey’s test to analyze significant differences in biofilm
growth.®
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) Conclusion
» Planktonic selected populations formed least amount of biofilm.
LOVBViff?lrle”' - Correlates to loss of function mutations in critical biofilm formation genes, indicating tradeoffs in energy
) t consumption and proliferation.
Establish Populations ~— \Lurbid Growth __ Transter - Similar biofilm growth between populations evolved in parallel, some with variable growth.

Figure 3. Biofilm and Planktonic Selection. Populations were raised in Galactose Minimal « Common environmental pressure indicates parallel evolution.
Media. After 90 days, ImL of each population was preserved and frozen in an -80°C
freezer in a solution of 8% DMSO as a cryoprotectant.8 ©

« Radiative adaptive diversification: independent generalist strain specialization to adapted biofilm-forming strains.
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