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Need for Input Diversity

A Controlled by Transcription Factors

INPUTS OUTPUTS
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Design Criteria for Ideal
Transcription Factors

C Sequence Specific

C Easily Engineerable Target Specificity
C Tunable Output Levels

C Ability to Multiplex
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Transcription Factors

X Sequence Specific

Easily Engineerable Target Specificity
- Tunable Output Levels
~ Abillity to Multiplex
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Designing Novel
Transcription Factors
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TALES

As a Transcription Factor:
X Seqguence Specific

DNA /. Easily Engineerable
JITTTITITITTITT Target Specificity

~ Tunable

E. Pennisi, "The tale of the TALES," in Science. vol. 338, ed United States, 2012, pp. 1408-11.



IGEM 2013 UC Davis RiboTALs

Designing Novel
Transcription Factors
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Riboswitches

Riboswitches Attached to
RNA  Transcription Factors:

2 Tunable Output

+ inducer . ) Levels
Q ~ Ability to Multiplex
I

V7

A. Serganov and E. Nudler, "A Decade of Riboswitches," Cell, vol. 152, pp. 17-24, 1/17/ 2013.
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Design Criteria for
ldeal Transcription Factors

Typical
Transcription RiboTALes
Factor

X X

Sequence Specific

Easily Engineerable
Target Specificity

Tunable Output Levels

Ability to Multiplex

Variable Input

Usable in any Chassis
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Building Our Testing
Cconstructs

Niirlair Aride Recoarrh |

Supplemental Tables

Nucleic Acids R

Publizhed online Riboswitch Sequence

GGUACCGGUGAUACCAGCAUCGUCUUGAUGCCCUUGGCAGCACCCUGAGAAGGGGCAACAAGAUG

A flow cy

GGUACCGGUGAUACCAGCAUCGUCUUGAUGCCCUUGGCAGCACCCGCUGCGCAGGGGGEUAUCAACARGAUG

Sean A. Lync

GGUACCUGAUAAGAUAGGGGUGAUACCAGCAUCGUCUUGAUGCCCUUGGCAGCACCAAGGGACAACAAGAUG

GGUACCGGUGAUACCAGCAUCGUCUUGAUGCCCUUGGCAGCACCCUGCUAAGGUAACAACARAGAUG

GGUACCGGUGAUACCAGCAUCGUCUUGAUGCCCUUGGCAGCACCCUGCUAAGGAGGUAACAACAAGAUG i = GE ne
ecles

GGUACCGGUGAUACCAGCAUCGUCUUGAUGCCCUUGGCAGCACCCUGCUAAGGAGGCAACAAGAUG

Seeliger,
) ) it, Aimee
Shen, Aaron W. Puri, Arash Komeili, Carolyn R. Bertozzi,
June R. Scott and Justin P. Gallivan

Appl. Environ. Microbiol. 2010, 76(23):7881. DOI:
10.1128/AEM.01537-10.

Published Ahead of Print 8 October 2010.
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Building Our Testing

constructs
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Testing Construct

+alc GFP
pTET TBS
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Testing Construct

TALe

pBAD

[
o mel
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Testing Construct

TALe

pBAD
+ theophylline | |

Riboswitch

iTALe Q

0

TALe ®
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Testing Construct
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Experiments

AHost Organism: E. coli MG1655Z71

ARuns extended into cellular stationary phase

A
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Experiment 1:

Subject RiboTALe to a theophylline gradient

+ theophylline

o m
Riboswitch l

‘TALe
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Translation iIs modulated
by theophylline
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Experiment 2:

Compare effect of TALe binding affinities on
system response

TALe Kd =X

PTET TBS

PTET TBS2
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TAL repressor binding
affinities provide tunability

BASELINE EXPERIMENT
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Experiment 3:

A Compare effect of riboswitch leakiness on
system response

Riboswitch

Qw

o m

Riboswitch \
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Riboswitch leakiness
modulates activity

BASELINE EXPERIMENT
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Experiment 4:

A Full characterization of RiboTALe device

+ alc

vainose ¥ [

pBAD

Riboswitch

iTALe QO

Q
GFP




IGEM 2013 UC Davis RiboTALs

3D RiboTALe Data
Characterization

With lots of data, what is the best way to share i2t5’?
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Modeling

AMathematical support AT SA) Vs [RUBOTALe mRNA
for device functionality. drase

dt — bPRiboswitch — Yprotein [TALe]

. d[GLTRNM = @ PrgrPrgs — Yimgva [GFP mRNA]
ACan be developed into ¢
. d[GFP int.] : )
a predlctlve tool for > = b[GFP mRNA] - Yprotein [GFPmt.]—B[GFPmt.]

d[GFP]
dt

= BIGFP int.] — Yiy41eq [GFP]

a = rate of transcription
b= rate of translation

)y = rate of degradation
B = rate of maturation
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Raw Data for RIbOTALS

Complex system with
multiple inducers
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Scaling to All Parts
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Initial Population
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A Walkthrough: Uploading




