O © 00 N O o0 ~AwWw N =

-_—

N
—

12

13

14

15

16

17

18

19

20

Supporting Information

A Versatile Transcription Factor Biosensor System Responsive to Multiple
Aromatic and Indole Inducers

Mohamed A. Nasr 2°, Logan R. Timmins &<, Vincent J.J Martin 2*, David H. Kwanab.d*

a Department of Biology, Centre for Applied Synthetic Biology, and Centre for Structural and

Functional Genomics, Concordia University, Montréal, QC H4B 1R6, Canada

®PROTEO, Quebec Network for Research on Protein Function, Structure, and Engineering,
Québec City, QC G1V 0A6, Canada
¢ Current address: Life Sciences Institute, Department of Biomedical Engineering, University of

British Columbia, Vancouver, BC, V6T 1723, Canada

d Department of Chemistry and Biochemistry, Concordia University, Montréal, QC H4B 1R6,

Canada

* Corresponding authors

S1



21

22
23

24

25

0.1

0.3

0.5

0.8

IPTG (uM)

100

200

0 5 75

10 25 50 75 100 250 500 750 1000

Salicylate (uM)

= 1 25000

- 1 20000

- 1 15000

10000

5000

(‘N’Y) @oudosalon|4

Supplementary Figure 1: Tunable promoter output by measuring whole-cell GFP fluorescence using a

plate reader at varying concentrations of IPTG (0-200 uM) and salicylate (0-1000 pM).
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Supplementary Figure 2: Fluorescence measurements of the sensor strain exposed to 10 mM each of

catechol, caffeic acid, and tryptamine.
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Supplementary table 1:

Gene(s):

cmeR (codon-
optimized for S.
cerevisiae

expression)

ATGAACAGTAACAGGACACCTTCTCAGAAGGTGTTAGCTAGGCAAGAAAAAATTAAA
GCAGTCGCTTTAGAGCTGTTTCTGACAAAGGGCTACCAAGAAACCAGCCTATCAGAT

ATTATTAAATTGTCTGGAGGTTCCTATTCCAATATCTACGATGGATTCAAATCTAAAGA

GGGGTTGTTTTTCGAAATTTTAGACGATATATGCAAGAAACACTTTCATTTGATTTACT
CTAAGACACAAGAAATTGAGAACGGTACCCTAAAGGAGATTCTAACAAGCTTCGGAC
TGGCTTTCATTGAAATCTTCAACCAGCCGGAAGCAGTCGCGTTTGGTAAAATAATTTA
CAGTCAAGTTTATGATAAGGACCGTCACCTTGCAAATTGGATCGAAAACAATCAGCA

AAATTTCTCCTATAATATCTTAATGGGCTTCTTCAAACAACAGAACAACAGTTACATGA
AAAAGAACGCTGAGAAATTAGCAGTGCTTTTCTGTACTATGTTAAAGGAACCATATCA
TCATCTTAACGTCTTGATCAATGCACCACTAAAAAACAAAAAAGAGCAAAAGGAACAC

GTGGAGTTCGTCGTCAATGTATTCCTGAACGGAATAAATTCCAGTAAGGCATAA

Oligonucleotides for E. coli work:

1 (insert pipe Fwd)

TGATAGAGGACAACTACTAGATGAACAGTAACAGGACACC

2 (insert pipe Rv)

GTAAAACAGGTGAAACTGACTTATGCCTTACTGGAATTTA

3 (Vector pipe Fwd)

TAAATTCCAGTAAGGCATAAGTCAGTTTCACCTGTTTTAC

4 (Vector pipe Rv)

GGTGTCCTGTTACTGTTCATCTAGTAGTTGTCCTCTATCA

5 (cmeO Fwd) TGTAATAAATATTACACTGTCACCGGATGTGCTTTC

6 (cmeO Rv) TGTAATATTTATTACATACTAAAGTAGGACTGAGCTAGC

7 (-10 Fwd) TATAATTGTAATAAATATTACACTGTCACCGGATGT

8 (-10 Rv) ATTATAAGTAGGACTGAGCTAGCTGTCAATT

9 (Y203T Fwd) CGACAACCACTACCTTAGCACCCAGTCCGCCCTGAGCAAAG
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10 (Y203T Rv)

CTTTGCTCAGGGCGGACTGGGTGCTAAGGTAGTGGTTGTCG

Promoter(s) for E. coli experiments:

P2
(-35) (=10) (operator)

GGTATGGAAGCTATACGTTACCAATTGACAGCTAGCTCAGTCCTACTITATAATTGTAA

TAAATATTACA

Parts for S. cerevisiae experiments:

Upstream
homology+linker (site
FgF16)

ttcgtgaaacacgtgggataccggttaggtaatattacagtttccttacacacttactaaatacgcaacagagcatgttattaatc
gtatatttaagtaataataacgtattgaccattcctaagactgaagcagtaccaagaaatggcactttttgtttatatgacatagta
aaagtgttcatttggcagaaaacaagggtatctggatactgcaatcctcattagttgcggagagcttttttaaagttttattacttcg
ataatgctttcctccagaactgggcgcgcactgaagccataaactgagtggttgtcectgtgtatattctacaatcgcectatttga
aacttctgggtgataatatcgatttagcgattgggtttctcectictgagattctggataaatgagatgctaccctcacagtaaaaa
cagtacaaaacctttgtatagttctagtcaaatatgaactccttcattcatggattgtatactattgttcttgttgaaagattcctcttgt
gattttcatggtgattttaagccttttttattgaaagaattaaatattcactaggctgcgatacgatagacaaacgaagtgattgaa

acccgaattaacggaaggaatactctgaataaaacaacttatataataaaaatgc

Prph3

Tcgagtttatcattatcaatactgccatttcaaagaatacgtaaataattaatagtagtgattttcctaactttatttagtcaaaaaat
tagcecttttaattctgctgtaacccgtacatgcccaaaatagggggcgggttacacagaatatataacatcgtaggtgtctgggt
gaacagtttattcctggcatccactaaatataatggagcccgctttttaagctggcatccagaaaaaaaaagaatcccagcac
caaaatattgttttcttcaccaaccatcagttcataggtccattctcttagcgcaactacagagaacaggggcacaaacaggce
aaaaaacgggcacaacctcaatggagtgatgcaacctgcctggagtaaatgatgacacaaggcaattgacccacgcatg
tatctatctcattttcttacaccttctattaccttctgctctctctgatttggaaaaagctgaaaaaaaaggtigaaaccagttcecctg
aaattattcccctacttgactaataagtatataaagacggtaggtattgattgtaattctgtaaatctatttcttaaacttcttaaattct

acttttatagttagtcttttttttagttttaaaacaccaagaacttagtttcgaAAAACA
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TENO

agtgcttttaactaagaattattagtcttttctgcttattttttcatcatagtttagaacactttatattaacgaatagtttatgaatctattta
ggtttaaaaattgatacagttttataagttactttttcaaagactcgtgctgtctattgcataatgcactggaaggggaaaaaaaa
ggtgcacacgcgtggctttticttgaatttgcagtttgaaaaataactacatggatgataagaaaacatggagtacagtcacttt

gagaaccttcaatcagctggtaacgtcttcgttaatiggatactcaaaaaagatggatagcatgaatcacaagatggaagga

aatgcgggccacgaccacagtgatatgcatatgggagatggagatgatacct

Linker

ccggtcttagaaaacgcataaacatacaagtggacagatg

Pcewiz

cacccatgaaccacacggttagtccaaaaggggcagttcagattccagatgcgggaattagcttgctgccaccctcacctca
ctaacgctgcggtgtgcggatacttcatgctatttatagacgcgcgtgtcggaatcagcacgcgcaagaaccaaatgggaa

aatcggaatgggtccagaactgctttgagtgctggctattggegtctgatttcecgttttgggaatcctttgccgegegeccctcetca
aaactccgcacaagtcccagaaagcgggaaagaaataaaacgccaccaaaaaaaaaaaaataaaagccaatcctcg
aagcgtgggtggtaggccctggattatcccgtacaagtatttctcaggagtaaaaaaaccgtttgttttggaatttcccatttcge
ggccacctacgccgctatcttigcaacaactatctgcgataactcagcaaattttgcatattcgtgttgcagtattgcgataatgg
gagtcttacttccaacataacggcagaaagaaatgtgagaaaattttgcatcctttgcctcecgticaagtatataaagtcggceat
gcttgataatctttctttccatcctacattgttctaattattcttattctectttatictttcctaacataccaagaaattaatcttctgtcattc

gcttaaacactatatcaataaAAAACA

Pccw12 —cmeO
(Pcewiz0)

cacccatgaaccacacggttagtccaaaaggggcagttcagattccagatgcgggaattagcttgectgccaccctcacctca
ctaacgctgcggtgtgcggatacttcatgctatttatagacgcgegtgtcggaatcagcacgcgcaagaaccaaatgggaa

aatcggaatgggtccagaactgctttgagtgctggctattggcgtctgatttcegttttgggaatccttigccgegegeccctctca
aaactccgcacaagtcccagaaagcgggaaagaaataaaacgccaccaaaaaaaaaaaaataaaagccaatcctcg
aagcgtgggtggtaggccctggattatcccgtacaagtattictcaggagtaaaaaaaccgtttgttttggaatttcccatttcge
ggccacctacgccgctatcttigcaacaactatctgcgataactcagcaaattttgcatattcgtgttgcagtattgcgataatgg
gagtcttacttccaacataacggcagaaagaaatgtgagaaaattttgcatcctttgcctcecgttcaagtatataaagtcggceat
gcTGTAATAAATATTACATGTAATAAATATTACAttcttattctectttattctttcctaacataccaagaaatta

atcttctgtcattcgcttaaacactatatcaataaAAAACA
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Envy GFP

Atgtctaaaggcgaggaattgtttacaggtgtagttcctattttggtcgaactagatggagatgtcaacggtcataagtttictgta
cgtggtgaaggcgaaggtgatgctactaatggcaaactgactctgaagttcatctgtacgaccggaaaattgccagttccatg
gcctacattagtaacaacattatgttacggagttcaatgctttgctagatacccagatcacatgaagcagcatgactttticaaa

agtgctatgccagaaggttatgtgcaggagagaactatctccttcaaagatgatggtacttataagacaagagcagaggtaa
agtttgaaggcgatacattggttaatagaattgagcttaaaggcattgattttaaggaagatgggaatatcctcggacataaac
ttgaatacaatttcaattcacataatgtttatatcacagcagataaacaaaagaatggtataaaagcgaactttaagacaaga

cataacgtggaagatggtagcgtccaattagccgaccattaccaacaaaacactcctatcggggacgggccagttctccttce
cagacaaccactacctatcaacccaatctgttctatctaaagaccctaatgaaaaacgagatcacatggtcttgttagagttcg

tgactgccgctggtataacattaggaatggacgaattgtacaaataa

TADH 1

tggacttcttcgccagaggtttggtcaagtctccaatcaaggttgtcggcettgtctacctigccagaaatttacgaaaagatgga
aaagggtcaaatcgttggtagatacgttgttgacacttctaaataagcgaatticttatgatttatgatttttattattaaataagttat
aaaaaaaataagtgtatacaaattttaaagtgactcttaggttttaaaacgaaaattcttattcttgagtaactctttcctgtaggtc

aggttgctttctcaggtatagcatgaggtcgctcttattgaccacacctctaccggcatge

Downstream
homology-+linker (site
FgF16)

ccictttatattacatcaaaataagaaaataattataacatgcctacgcaacactttagctgctttttttaagcagcggcagatga
ggatttaaataacgcataaccaagaatatacctaatgaagtgaaggtatacaggctgttctatggacttgaataatactggcta
ccctggcgtcctaatgtcgttaagaaagtaacttgatatcagattaatcacaaacttggtccacaaaataccacttatctcatata
atctaaatctgactaaagggtgtaggcacggaacttcggacctagaggtattgctcaatatgtatatttctcaatggttcatctag
gtaagcaaggccttgaataatatacttaatcttgtctgtttcgcaacaattgctgagtacaataatgtiggaataaaaatcaacta
tcatctactaactagtatttacgttactagtatattatcatatacggtgttagaagatgacgcaaatgatgagaaatagtcatctaa
attagtggaagctgaaacgcaaggattgataatgtaataggatcaatgaatattaacatataaaatgatgataataatatttata
gaattgtgtagaattgcagattcccittttatggattcctaaatcctcgaggagaacttctagtatatctacatacctaatattatage

cttaatcacaatggaatcccaacaa

Oligos for S. cerevisiae experiments:

MN642 (cmeR Rv
with Tgnoz0verhang)

aataagcagaaaagactaataattcttagttaaaagcactTTATGCCTTACTGGAATTTATTCCGTT

MN720 (cmeR Fwd
with Prpysoverhang)

ttttagttttaaaacaccaagaacttagtttcgaAAAACAATGAACAGTAACAGGACACCTTCTCA

MN644 (TENOZ Fwd
with cmeR overhang)

CAATGTATTCCTGAACGGAATAAATTCCAGTAAGGCATAAagtgctittaactaagaattattagtct
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MN863 (PTDH3 RV)

TCGAAACTAAGTTCTTGGTGTTTTAAAAC

Payge120 (TDH3
Fwd with linker
overhang)

aggaatactctgaataaaacaacttatataataaaaatgctcgagtttatcattatcaatact

MNG663 (Pccw12 cmeo
Fwd)

TGTAATAAATATTACATGTAATAAATATTACAttcttattctectttattctttcctaacatac

MN664 (Pccw12 cmeo
Rv)

TGTAATATTTATTACATGTAATATTTATTACAgcatgccgactttatatacttgaacg

MN527 (Pccw12 Fwd
with linker overhang)

Ccggtcttagaaaacgcataaacatacaagtggacagatgcacccatgaaccacacgg

MN516 (Pccw12 Rv
envy overhang)

TAGGAACTACACCTGTAAACAATTCCTCGCCTTTAGACATTGTTT Tttattgatatagtgtttaag
cgaatgacaga

Payge67 (Tenoz Rv)

CATCTGTCCACTTGTATGTTTATGCGTTTTCTAAGACCGGaggtatcatctccatctcc

MN694 (FgF16 up
Fwd)

ttcgtgaaacacgtgggataccggttaggtaatat

GC2952 (FgF16 up
Rv)

gcatttttattatataagttgttttattcagagtattccttccgttaattcgggtttcaa

GC2953 (FgF16
down Fwd)

ccictttatattacatcaaaataagaaaataattataacatgcctacgcaacactttagc

MNG695 (FgF 16 down
Rv)

ttgttgggattccattgtgattaaggctataatattaggtatgt

TADH1 Fwd

CGCTGGTATAACATTAGGAATGGACGAATTGTACAAATAAtggacttcttcgccagaggt

TapH1 Rv

TGTTATAATTATTTTCTTATTTTGATGTAATATAAAGAGGgcatgccggtagag

MN966 (gRNA oligo
annealing Fwd)

TCCTCGCTGGCGCCGGCTGGGCAACACCTTCGGGTGGCGAATGGGACTTTCGTAG
ATTCCTATATCCTAC

MN967 (gRNA oligo
annealing Rv)

GTTGATAACGGACTAGCCTTATTTTAACTTGCTATTTCTAGCTCTAAAACGTAGGATA
TAGGAATCTACG

MN523 (envy Fwd)

aattaatcttctgtcattcgcttaaacactatatcaataaAAAACAATGTCTAAAGGCGAGGAATTG

Envy Rv with adh1
overhang

ttgattggagacttgaccaaacctctggcgaagaagtccaTTATTTGTACAATTCGTCCATTCCTA
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