A synthetic riboswitch with the potential
to detect any given RNA sequence.

Why we chose bovine T8
TOEHOLD DESIGN potwoen vaccinated and infocted cattle 3, meaning that it i

_ .. _ illegal to vaccinate cattle in the UK against TB. The UK loses a
The toehold switch structure was originally designed by Green dairy herd every other day due to culling of TB infected cattle.
et al. (2014) 1. To design our toehold switch, we used this

| DEFRA plans to invest £1 billion over the next decade in order
general structure and NUPACK to generate an optimal to control Bovine TB *. These are just some of the facts that
sequence, which was then edited to ensure functionality. In M S accompany the grim reality of Bovine TB in the UK, a reality

addition to this, we kept to the following required constraints: that affects farmers, vets and politicians.

!?E’S rpu?t b1e5within| th%oop refgif[)hn. o f b If successful, our test would allow the reintroduction of the BCG
S nbeisoliclzs ol e el g kst et vaccination and offer a multipurpose test that could provide a

complementary to the end of the switch region. - -
‘The AUG start codon must be positioned shortly after the INTRODUCTION smart solution to bTE in the UK.

RBS, within the stem. INTO THE FIELD

*The main linker must be a multiple of three in length and must
not contain a stop codon.
Bovine TB affects the livelihoods of a range of people. For the
Wi linker 2 Human Practices aspect of our project we wanted to work out

Toehold switches are a type of
riboregulator which bind specific
trigger sequences.  Synthetic
toeholds have been engineered to
work in higher dynamic ranges and | mniinkers

Loop Extension Ribosome Binding Site

lower cross talk ' 2. We aim to | ... " exactly what challenges the UK faces to eradicate Bovine TB.
SlMULATION show proof for an easy, adaptable, | To do this we met with a number of relevant individuals, with
. ifin di i i e Linker iffering priorities and opinions. Combining what we learned
W Lot e on D o e and specific diagnostic test using di _ | | _
sinemu%etioﬁ%f tﬁepin(%gtj;c?[io% 330f @ ero synthetic toeholds. The immediate \ from these relationships allowed us to integrate the various
particles in our cell free system, 50 application for our test is the 4} needs of each party into the design and application of our
oroviding a visual and numerical - detection of Mycobacterium bovis, toehold test.
output. We hope this can be &' the cause of tuberculosis in cattle. Richard Sibley helped us understand the
used by future teams to help - current limitations of the Tuberculin skin test
their understanding of their own .. and explained situations where our test

systems.
The graphical output is designed

- || Chromoprotein Cha

raCterisatiOn would be most useful. He stressed the

importance of a higher degree of sensitivity.

- I Chromoproteins could be used aspgr g | =
to erform Several rOIeS It NORMALISED BINDING PROBABILITY i i i " " = 79 4 ’L; = < "1 - = N s ! 5 . : ‘
enagles a visual interface to pOtentlaI indicators for our dlagnOStIC ,:x - Phil Lelghton helped us with the deS|gn of our test for
monitor the workings of our code 4L toehold, as they are clear and easy to see | ¥ use ‘in the field’. It was important our test could fit with
and to ensure correct matlab e ' in the field. We further characterised the i i the current methods of collecting a blood sample.
functionality, whilst also being a , following three chromoproteins to make © *~
tOOI to a|d Ir,-‘ our eXplanation Of P- the|r measurement and deteCt|On easier. 5 Michae| ROSS explained What h|S Company (Saved Y -‘
the system. Construction of this Pl ie & Safe) does to tackle bovine TB and how a new g4 ~
graphical output has been — - . ' aeBI-Llj_? test like ours could offer an incredibly useful animal
instrumental in influencing the P —————— ikl . i Standard curve for amajLime health management tool. The simplicity of our test
experimental choices, suchasin In order to determine the mlnlm_al }Noyld aIIO_W It _tO be used by any untrained _gEs=
the use of Low-Binding affinity amount of chromoprotein - { individual, including farmers.
consumables. Using NUPACK - . reqwrgtd i e (?OIOLI” Fh‘i‘t”%e’ , George Eustice, MP and Minister of State
to provide in silico data, enabled we oblalined a visual limit for = I £ Earmi Food d the Mari
SIHICG 12D th h t Bkl - : | for Farming, Food an e arine
a robust estimation of binding ese chromoproteins by diluting © . b l o €8 @ Envi Y heloed ; ;
IR "1: . known amounts Of rote|n extract ‘ y = 0.0613x + 0.0363 nvironmen ) e pe Us as a eam O
and splitting probability functions SO O TS Ign or visible N R? = 0.9588 'S 11} »,' establish the position and approach of
across a range of temperatures. -~ Total volumes wereg soul. the a8 h/ - DEFRA with controlling and eradicating
M, * Protein soncentiation (ng mk iy !“ W DbTB. Development of a DIVA (differentiate

same as the cell-free reaction. - between infected and vaccinated animals)
To allow easy quantification, varying protein extract concentrations of ~ test is of high priority for DEFRA and our
each of the chromoproteins were used to make a standard curve. RNA based diagnostic tool fits this criterion.
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PARAMETER SCANNING

The parameter scanning element of the simulation was
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| intended to perform multidimensional comparative scanning

| and to isolate peak islands from which we could infer the optima TESTI NG TOEHOLDS FUTU RE

| for each parameter. Foremost of these was temperature, as it ; - : - - =
affects the stability of the system’s components, including the ]!3 . ctigrr%?i;y O;‘Oa togﬁggnss\ftlri?gﬁ 000000 Green J23100 intial testing The Ribonostics project has ample potential for further '
machinery. Trigger/Toghold ratio. was also_scanned, to | | M8 cellres system, Twe
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