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Introduction

Biofilms are communities of bacteria ensconced in a matrix of polysaccharides

pathways on the antitermination activity of the EAR element.

and proteins. Bacillus subtilis is an important model organism to study biofilm
formation. B. subtilis biofiims offer increased antibiotic resistance and can
harbor pathogenic microbes.!

A primary component of the B. subtilis biofilm Is an exopolysaccharide,
synthesized by enzymes encoded in a single long operon, eps. Processive
antitermination (PA) is a mechanism that allows continuous transcription of this
full operon. A small RNA element within the eps operon, exopolysaccharide
associated RNA (EAR), exhibits PA activity. It allows transcription machinery to
read through several intrinsic terminators and produce the full eps transcript.?

The mechanism through which the EAR element mediates this antitermination
activity Is currently unknown. Several other biosynthetic pathways are key to
biofilm formation and the health of matrix-producing cells. Deletion of genes
within these pathways often results in a defect of proper biofilm formation and
maintenance. Herein, we Investigate the effect of several biofilim-related
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Figure 4. Deletion of eps operon and tkmA. (A) The pathways of eps and its paralog, tkmA,
cooperate on a molecular level to produce EPS. The pathway of tkmA is much more diverse
and suggests possible undiscovered substrates of epsB.2 (B) LacZ Assay comparing Aeps
strains to WT. m3 is a dysfunctional mutant of EAR that prevents PA activity (C) LacZ Assay
comparing AtkmA strains to WT. (D) LacZ assay comparing AepsAtkmA strains to WT.
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Figure 5. Related genes. (A) DegU activates transcription of the short tkmA operon
while repressing transcription of the eps operon.4 (B) Biosynthesis pathway of Bacilysin
requires a prephenate decarboxylase to catalyze its first reaction.> Bacilysin has a
regulatory effect on the timing of sporulation.® (C) LacZ assay comparing AdegU
strains to WT. (D) LacZ assay comparing AbacA to WT.
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Conclusions

Antitermination activity was significantly different in the
Aeps, AbacA, and AepsAtkmA. However, this
difference did not occur on an order of magnitude
consistent with a direct regulatory impact on
transcription, analogous to the removal of a promoter or
terminator. Instead, these three mutants may have
altered cellular activity a different signaling pathway,
cellular metabolite, or small molecule that indirectly
Impacted the level of EAR antitermination activity. Eps
and tkmA appear to exert a combined indirect effect on
EAR antitermination in a redundant mechanism. The
Atkma and AdegU mutants displayed normal
antitermination activity, which reflects a lack of
association between these lone genes and regulation
of EAR antitermination.

Future Directions

The molecular mechanism for EAR-mediated
antitermination is still unknown. EAR antitermination
activity must be “activated” for B. subtilis to commit to
matrix-production. Hence, there must be some cellular
signal, biochemical pathway, or metabolite that is
capable of regulating the PA activity of EAR. Several
approaches have the potential to expand our
knowledge of what this signal may be. These include
genomic comparison of EAR-containing species,
genetic roadblocking of the transcription elongation
complex, and directed evolution experiments. We know
very little about how EAR antitermination activity Is
regulated. Our current understanding of the EAR
element begins and ends with its observable activity.
The benefit of knowing so little is the potential

discovery of a novel regulatory mechanism, possibly
used by several species of biofilm-forming Bacillales.
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