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Theophylline riboswitch 1: Summary 8.1 Theophylline RS (Topp&Gallivan JACS 2007)

Using a high-throughput screen(Lynch et al., 2007) and a
high-throughput selection (Topp and Gallivan, 2008) in

cCc
E.coli, the Gallivan lab has been able to develop a A c
powerful theophylline-dependent riboswitch. It is worth gg G?}Gld
noting that the motility-based screen (Topp and Gallivan, Goc g-A
2008) made use of a theophylline riboswitch library gg RBS &&.
activating the expression of CheZ, the motility factor in €t +@ }'éuc
E.coli which allows for running (as opposed to tumbling) AUA —5' o1
movement. Therefore, activation of CheZ allows bacteria g8 - T
to move along the theophylline gradient. The best SA C6 Ae O -
riboswitch identified in these earlier screens was the G-C gy Start G RBS a
theophylline riboswitch clone 8.1 (Figure 1) which displays  _/ Asc Al _J COBCUGCRRBACAACAAGAUG
36-fold expression activation ratio. “OFF” “ON”
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Figure 2: The fluorescence produced by Promoter-theophylline riboswitch 1-CheZ-Venus-double terminator (BBa_537011)
(A) and Promoter-theophylline riboswitch 1-Venus-double terminator (BBa_537009) (B) at different theophylline
concentrations over time. Bacterial cell cultures were transformed with the respective constructs and grown to the mid-log
phase of growth from a seeding culture. The cultures were excited at 514 nm and emission intensity was detected at 528 nm
using a Jasco FP-6300 spectrofluorometer. Activation of the riboswitch can be seen in the presence of theophylline. The
presence of the CheZ gene may confer some structural stability that enhances the activation when compared to the

construct with venus alone. The activation seen may be sufficient to restore motility in CheZ deficient E. coli cells.



Fluorescence microscopy
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Figure 3: E.coli CheZ mutants which were transformed with the Promoter-ThRS1-venus-DoubleTerminator construct
(BBa_537009). The bright field (BF) images in the left column depict all bacterial cells in the field. The Venus fluorescence
images in the right column depict bacterial cells which emitted fluorescence. In the absence of theophylline, almost no
fluorescence occurred (as with parental controls - left panels). Upon the addition of theophylline at a concentration of 1.5mM,

many of the cells emitted fluorescence showing activation of the theophylline riboswitch 1.

Motility Assay

>

Pr-thRS1-Ch-V-dt (K537011)
m— PrthRS1-V-dt (K537009)

mean distance travelled (mm)

0 05 1.0 15

Theophylline (mM)
Figure 4. The distance travelled by E. coli containing either Promoter-theophylline riboswitch 1-CheZ-Venus-double
terminator (BBa_537011) or Promoter-theophylline riboswitch 1-Venus-double terminator (BBa_537009) (C) at different
theophylline concentrations over time. The observed trend in A can be seen on semi-solid agar plates containing 1.0mM
theophylline with cells transformed with Promoter-theophylline riboswitch 1-CheZ-Venus-double terminator (B) and
Promoter-theophylline riboswitch 1-Venus-double terminator (C), where the halo surrounding the point of inoculum in B is
indicative of regained motility.
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Figure 5. A graph to show the chemotaxis index of ACheZ E. coli 14:173-18
transformed with Promoter-theophylline riboswitch 1-CheZ-
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theophylline. Conversely, the chemotaxis index of 180 for
BBa_537011 increased movement towards 2.0mM theophylline
compared with OmM theophylline, strongly indicating riboswitch-

controlled chemo-attraction. Authored by Wits_CSIR_SA iGEM 2011 Team
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