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Figure S1. Schematic diagram of the p-TT-Pj10e-r30arsR plasmid construct.
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Figure S2. Schematic diagram of the p-TT-Pjige-r30arsR-Parsxx (named as Piiog-Parsxx)
plasmid construct.
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Figure S3. Validation of the effective length of the ArsR binding site.
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The ABS of different lengths were added downstream of the wild-type promoter to test the
leakage level of the sensor.
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Figure S4. Results showing ABS sequence alignment with the RNA polymerase binding
site.

(A) Alignment with the —35 sites library allows the ABS sequence to generate new —35 sites.
(B) Alignment with the —10 sites library allows the ABS sequence to generate new —10 sites.
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Figure S5. Different fluorescent sensors showing linear response to arsenic.

(A) Best-fit parameters for the P,i00-Pussir, Prioo-Parsoss, and Pipo-Parsoc2 biosensors in the 2.34
to 150 ppb arsenic concentration. (B) Best-fit parameters for the Piucr-Puswr, Pacr-Parsoss, and
Prucr-Parsoc2 biosensors in the 2.34 to 150 ppb arsenic concentration. The data from Figure 3.A

and C, the error bars are smaller than the data symbols (n = 3).
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Figure S6. Sensor specificity and temperature effect on sensor performance.

(A-B) Characterization of the specificity of the P;p9-Parsoc2 and Pracr-Parsocz sensor, for arsenic
and antimony, the induced final concentrations were 0.1 uM (7.5 ppb for As) and 1 pM (75 ppb
for As); for all other compounds, the induced concentrations were 10 uM and 100 pM. (C-D)
The dose-response and fold change of the Picr-Pusoc2 sensor to different concentrations of

arsenic at 30 °C and 37 °C. Error bars show the standard deviation (n = 3).
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Figure S7. Absorbance of diverse colorimetric sensors at 650 nm was monitored across
various arsenic concentrations.

(A) ODeso of cell cultures with different colorimetric sensors at various concentrations of
arsenic (X-gal = 200 pg/mL). (B) ODe¢so of the Piacr-Parsors-lacZ sensor at different X-gal
substrate concentrations. Error bars show the standard deviation (n = 3).
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Table S1. Primers used in this study

Primer name

Sequence

HR-EcoRI-Pars-R

gttagttagggaataagccgaattc TTGTTGCAGGTAGTGTCTCTCTTCG

arsO-R1

AGGAAGGTAATAGGTGTGAATTTTG

gggaataagccgaattc TTCGAAGCGGATAAGTCAAAAACATATATGACTTAACGAAT

arsO-R3 GT
AAAACATATATGACTTAACGAATGTGTAAATGCAGAGGAAGGTAATAGGTG
asOAI-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTTGTAAAGCAGAGGAAGGTAATAGGTG
arsOBI-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTGGTAAAGCAGAGGAAGGTAATAGGTG
arsoB2-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTGTTAAAGCAGAGGAAGGTAATAGGTG
arsOB3-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTGTACAAGCAGAGGAAGGTAATAGGTG
arsOB4-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTGTAAAAGCAGAGGAAGGTAATAGGTG
arsOB3-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTGTGTAAACAGAGGAAGGTAATAGGTG
arsOCl-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTGTGTCAACAGAGGAAGGTAATAGGTG
as0ca-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTGAGTCAACAGAGGAAGGTAATAGGTG
as0e3-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTGTTGTAAAAGAGGAAGGTAATAGGTG
arsODI-R2 TGAATTTTG
AAAACATATATGACTTAACGAATGTGTATGTAAAGAGGAAGGTAATAGGTGT
arsOE1-R2 GAATTTTG
AAAACATATATGACTTAACGAATGTGTATGTCAAGAGGAAGGTAATAGGTGT
arsOE2-R2 GAATTTTG
AAAACATATATGACTTAACGAATGTGTAATGTAAAAGGAAGGTAATAGGTGT
arsOF1-R2 GAATTTTG
AAAACATATATGACTTAACGAATGTGTAAGTGTAAAGGAAGGTAATAGGTG
arsOGI-R2 TGAATTTTG
oHIR2 AAAACATATATGACTTAACGAATGTGTAAGTTGTAAAGAAGGTAATAGGTGT

GAATTTTG

ParsWT24arsO-R

CGAATTCGCGGAAAGTCAAAAACATATATGACTTAATTGTTGCAGGTAGTGT
CTCTCTTC

ParsWT27arsO-R

CGAATTCGCGGAAAGTCAAAAACATATATGACTTAACGATTGTTGCAGGTA
GTGTCTCTCTTC

ParsWT30arsO-R

CGAATTCGCGGAAAGTCAAAAACATATATGACTTAACGAATGTTGTTGCAG
GTAGTGTCTCTCTTC
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ParsWT32arsO-R

CGAATTCGCGGAAAGTCAAAAACATATATGACTTAACGAATGTGTTGTTGC
AGGTAGTGTCTCTCTTC

ParsWT33arsO-R

CGAATTCGCGGAAAGTCAAAAACATATATGACTTAACGAATGTGTTTGTTGC
AGGTAGTGTCTCTCTTC

(pTTsacl)J109-R

gaataagccgaattcgagctc TTTACAGCTAGCTCAGTCCTAGGGAC

(J109)Pars-F

ctaggactgagctagctgtaaagagctc AGCCACTGGCTAATAGTAT

(pTTsacl)PlacV-R

gaataagccgaattcgagctc GCGCCCAATACGCAAACCG

(lacVsacl)Pars-F

getttgcgtattggocgcgagctc AGCCACTGGCTAATAGTATTGAGCTG

(pTTRBS)lacZ-F

CTAACTAAAGATTAACTTTATAAGGAGGAAAAACATATGACCATGATTACGG
ATTCACTG

(Parswt)pTTRBS-F

tacctgcaacaagaattcGGCTTATTCCCTAACTAACTAAAGATTAACTTTATAAGGAG
G

(arsO)pTTRBS-F

atccgcettcgaagaattcGGCTTATTCCCTAACTAACTAAAGATTAACTTTATAAGGAG
G

(HRhapI)lacZ-R

ttgtgtctaattttgaagttaac TTATTATTTTTGACACCAGACCAACTG

pPROBE-TT-F

GGAATTGGGGATCGGAAGCTT (sequencing primer)

pPROBE-TT-R

GCATCACCTTCACCCTCTCCAC (sequencing primer)

Note: The DNA sequence (lowercase) indicates the homologous recombination sequence on the plasmid. The

underlined sequences are restriction endonuclease sites.

Table S2. Sequences of the genetic constructs used in this study

Gene name Sequence and characteristic

PJ109-RBS30 (SacHDTTTACAGCTAGCTCAGTCCTAGGGACTGTGCTAGCTACTAGAGATTAAAGAGGAG
AAATACTAG(arsR)
RBS30: ATTAAAGAGGAGAAATACTAG

Pracr-RBSarsr (Sac)ACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGAC

AGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCA
CTCATTAGGCACCCCAGGCTTTACGTTGTGAGCGCTCACAATTATAGTGTGTGGAATCA
ATCAGGAGCGCAAT (arsR)

RBSusz: CAATCAGGAGCGCAAT

arsR

(PJ109-RBS30 or Piacr-RBSarsr)
ATGTCATTTCTGTTACCCATCCAATTGTTCAAAATTCTTGCTGATGAAACCCGTCTGGGC
ATCGTTTTACTGCTCAGCGAACTGGGAGAGTTATGCGTCTGCGATCTCTGCACTGCTCT
CGACCAGTCGCAGCCCAAGATCTCCCGCCACCTGGCATTGCTGCGTGAAAGCGGGCTA
TTGCTGGACCGCAAGCAAGGTAAGTGGGTTCATTACCGCTTATCACCGCATATTCCAGC
ATGGGCGGCGAAAATTATTGATGAGGCCTGGCGATGTGAACAGGAAAAGGTTCAGGCG
ATTGTCCGCAACCTGGCTCGACAAAACTGTTCCGGGGACAGTAAGAACATTTGCAGTT
AA(HindIIT)
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Parswr promoter

(SacDAGCCACTGGCTAATAGTATTGAGCTGTTAGATAAGAACTCTCTCACTCCAGCCAG
AGCCACCAACTCAGGGCTGGAAAGTAAAAAACCGACGCAAAGTCGGTTTTTTTACG
TCCTGATTCAGACCTCCTTTCAAATGAATAGCCAACTCAAAATTCACACCTATTACCTT
CCTCTGCACTTACACATTCGTTAAGTCATATATGTTTITTGACTTATCCGCTTCGAAGAG
AGACACTACCTGCAACAA (EcoRI)

agrB Terminator: AAAAAACCGACGCAAAGTCGGTTTTTTTACGTCCTGA!

ArsR Binding site: ACACATTCGTTAAGTCATATATGTTTTTGACTT?

—35site: TTGACT

—10 site: GACACT

gfp gene
(PPROBE-TT

carrying a gfp)

(EcoRI)ggcttattccctaactaactaaagattaactttataaggaggaaaaacat ATGAGTAAAGGAGAAGAACTTTT
CACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTC
TGTCAGTGGAGAGGGTGAAGGTGATGCAACATACGGAAAACTTACCCTTAAATTTATTT
GCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTTTGACTTATGGT
GTTCAATGCTTTTCAAGATACCCAGATCATATGAAACGGCATGACTTTTTCAAGAGTGC
CATGCCCGAAGGTTATGTACAGGAAAGAACTATATTTTTCAAAGATGACGGGAACTACA
AGACACGTGCTGAAGTCAAGTTTGAAGGTGATACCCTTGTTAATAGAATCGAGTTAAAA
GGTATTGATTTTAAAGAAGATGGAAACATTCTTGGACACAAATTGGAATACAACTATAA
CTCACACAATGTATACATCATGGCAGACAAACAAAAGAATGGAATCAAAGTTAACTTCA
AAATTAGACACAACATTGAAGATGGAAGCGTTCAACTAGCAGACCATTATCAACAAAA
TACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCCACACAATC
TGCCCTTTCGAAAGATCCCAACGAAAAGAGAGACCACATGGTCCTTCTTGAGTTTGTA
ACAGCTGCTGGGATTACACATGGCATGGATGAACTATACAAATAG

lacZ gene
(Amplified from
E. coli MG1655
by PCR)

(EcoRI)ggcttattccctaactaactaaagattaactttataaggaggaaaaacat ATGACCATGATTACGGATTCACTG
GCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCT
TGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGC
CCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACC
AGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTC
GTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTA
TCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGC
TCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGAT
GGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGG
ACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCG
CCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGT
GGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATC
AGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCT
GAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCA
GGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAG
CGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGT
GGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGG
CACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAAT
GGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGC
ATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTG
ATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTG
GTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCC
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ACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGC
GAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTC
GCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAAT
CTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCAC
CGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGC
CGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTT
TGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGC
GTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGC
TGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGAT
ACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGC
ATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGG
GCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGC
ACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGT
CGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCC
GGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAA
GCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACG
CTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCAT
CGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGT
GGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACC
GCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTC
GAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACG
GCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGG
GGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCG
ATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAA
CTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGA
AAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAG
ACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGA
ATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCA
CATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCG
TCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTG
TCAAAAATAATAA(Hpal)

Note: The parentheses before and after the gene indicate the gene or restriction endonuclease site directly connected

to it; for the promoter, its characteristic sequence is indicated. The start and stop codons of the gene are marked in

red.

S-8




Table S3. Plasmid constructs used in this study

Plasmid

Sequence differences of different arsenite-regulated promoters.

PJ109-Parswr

CCTCTGCACTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAGAGACACTACCTGCAACAAGAATTC

PJ109-Parswr+2448s

CCTCTGCACTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAGAGACACTACCTGCAACAATTAAGTCATATATGTTTTTGACTTTCCGC GAATTC

PJi09-Parswr+2748s

CCTCTGCACTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAGAGACACTACCTGCAACAATCGTTAAGTCATATATGTTTTTGACTTITCCGCGAATTC

PJ109-Parswr+3048s

CCTCTGCACTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAGAGACACTACCTGCAACAACATTCGTTAAGTCATATATGTTTTTGACTTTCCGCGAA4
yie

PJ109-Parswr+3248s

CCTCTGCACTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAGAGACACTACCTGCAACAACACATTCGTTAAGTCATATATGTTTTTGACTTTCCGCG
AATTC

PJ109-Parswr+3348s

CCTCTGCACTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAGAGACACTACCTGCAACAAACACATTCGTTAAGTCATATATGTTTTTGACTTTCCGC
GAATTC

P3109-Parso

CCTCTGCACTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-Parsoat

CCTCTGCATTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-ParsoB1

CCTCTGCTTTACAACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-Parsos2

CCTCTGCTTTACCACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

PJ109-Parsoss

CCTCTGCTTTAACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-ParsoBa

CCTCTGCTTGTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-ParsoBs

CCTCTGCTTTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-Parsoct

CCTCTGTTTACACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-Parsoc2

CCTCTGTTGACACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-Parsoc3

CCTCTGTTGACTCACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-Parsop1

CCTCTTTTACAACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-ParsoE1

CCTCTTTACATACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-ParsoE2

CCTCTTGACATACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC
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P3109-ParsoF1

CCTTTTACATTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-Parsoc1

CCTTTACACTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

P3109-ParsoH1

CTTTACAACTTACACATTCGTTAAGTCATATATGTTTTTGACTTATCCGCTTCGAA-
GAATTC

Plasmid

Description

Pracv-Parswt

pPROBE-TT carrying Piacv-RBSarsr-arsR-Parswr in between Hindlll and EcoRlI sites

Piacv-ParsoB4

pPROBE-TT carrying Piacv-RBSarsr-arsR-Passos+ in between HindlIl and EcoRI sites

Piacv-Parsoc:

pPROBE-TT carrying Piacv-RBSarsr-arsR-Pasoc2 in between HindlIII and EcoRI sites

Placv-Parswr-lacZ

pPROBE-TT carrying Piacv-RBSarsr-arsR-Paswr-lacZ in between HindIIl and Hpal sites

Piacv-ParsoBs-lacZ

pPROBE-TT carrying Piacv-RBSarsr-arsR-Pasops-lacZ in between HindIIl and Hpal sites

Piacv-Parsoc2-lacZ

pPROBE-TT carrying Piacv-RBSarsr-arsR-Pasocz-lacZ in between HindIIl and Hpal sites

Note: Psi09-Parsxx (XX means a different name) is the abbreviation of p-TT-Psi09-r30arsR-Parsxx. The plasmids shown

in sequence illustrate that their arsenic-regulated promoter sequences are different. The bolded sequence represents

the original —10 and —35 positions of the wild-type promoter, and the bolded and italicized sequence represents the

restriction endonuclease site EcoRI. The ArsR binding site is shown in underlined blue font, and the potential —10

site and the reconstructed —35 site are shown in bold red.

Table S4. RNAP binding site library contains eighteen —35 sites and thirty-six —10 sites

=35 site —10 site

1 TTGACAS® CTTAGA? TATAAT®* |GATAAC* TACAAT* IACAATG®
2 TAGACAS® IATCTGAS TATAGT? GTTAAA* GACTAT* TAGGAT®
3 TTTACA%* [TAGACT® GATAAT? GTTGTA* TAGGCT® GTATGT
4 TTGTGA3 TTTATA* GATACT? IATATTAS TAATAT® TATATAY

CTGACA3 TTTACG* TAAATT? TACAGT* TATGAT® TATCGT’
6 TTTACC* GCGGTG® TACTGT?® TATTAT* GTATCT® AGGTG’
7 ATTACA* TTGATG® TATGTT3* |GATTAT* GAGGAT® TAGGTT’
8 TTAAGA* TTGCAA AATAAT* TATTGT* GATGAT® TTTAAT’
9 CTCAGA* TTGACG’ GACACTS® TACTAT* TAAAATS TTAGTAY

*Promoters/Catalog/Anderson - parts.igem.org
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Table S5. Best fits for the characterized responses of the arsenic sensors with diverse

promoters
Expression romoter Lealy? Kb Km¢/LOD¢ 2 Fold change at various conc. (ppb)
of ArsR (Fluo/ODg;y) (ppb) 029 117 938 75 300
P 38771 979830  17.46/0.18 09837 112 159 939 20.24 2527
P19 Poosa 8475 6184.69 18.48/0.27 0.9836 120 228 2416 5843 73.21
P.oco 319066 1613381 1423021 09899 125 238 2112 43.04 50.54
P 22111 906522  21.84/0.21 09868 1.08 179  13.66 32.67 41.04
Placy Pooss 4013 5889.15  22.10/0.31 09870 1.09  3.04 4511 116.04 148.11
Piwoc  92.39 16942.84  18.40/024 09884 125 390  63.80 147.93 18352

2 Leaky: Basal expression in the absence of inducers.

b k: Maximum expression level in 300 ppb arsenic.

¢ Km: Inducer concentration achieving half-maximal activation.

4 LOD: LOD stands for limit of detection and is the lowest analyte concentration that can probably be reliably

distinguished from the basal signal.

Table S6. Accuracy and reliability of the constructed biosensors for real samples

AFS Final As 255 _ R® Estimated
Sample o Recover
(ppb) (ppb) (Dilution factor) (ppb)
G-Sample 1 20.7 20.7 129 (6) 17.82 86.08%
G-Sample 2 50.7 148 (10) 45.88 90.49%
G-Sample 2 80.7 137.33 (20) 76.07 94.26%

Mean 255 — R value (n = 3).

Table S7. Comparison of previously reported arsenic sensors with this study

Microbial chassis LOD Linear or input
Description, reference
Biosensor (ppb)* range (ppb)®
gfp reporter
E.coli DHSa .
0.24 2.34-150 This study
Piacv-Parsoc2
E.coli DHSa Gray value analysis, ars operon from R773
7.5 7.5-75 .
pPR-arsR-ABS plasmid of E. coli.’
E.coli DH5a Non-specificity, high background noise, ars
7.5 37.5-450 4
pVLASI1 operon from pI258 plasmid of S. aureus.'®
E.coli DH5a 075 150 Flow cytometry analysis, directed evolution
pUCI18-ep3ars-gfp ‘ ars operon, ars operon from pPR-arsR-ABS.!!
E. coliK-12 5 5-140 With a T7 RNAP amplifier, ars operon from E.
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POLA coli genome.!?

E. coli TOP10 0.75 2375 Low fold changes, narrow response range. ars

pAsS . o operon from G. sulfurreducens genome.'?

Cell-free Cell-free expression, fast response, ars operon
3.65 4-50

ep3-gfp from pUC18-ep3ars-gfp.'4

lacZ reporter

E.coli DH5a
0.39 1-5 This study

PlacV‘ParSOCZ'laCZ

E.coli N 978 Semi-quantitative analysis, ars operon from

pMV-arsR-ABS R773 plasmid of E. coli.

E. coli IM109 s 520 Output pH change, ars operon from E. coli

Pars/arsR-lacZ genome. !’

B. subtilis Coupled enzyme reaction for luminescence,
7.5 7.5-7500

ars-23 ars operon from B. subtilis.'®

E. coli DH5a Electrochemical read-out, contain pPR-arsR-
0.8 3.75-30

strain 2245 ABS-RBS-lacZ, with RBS optimal.!”

E.coli DHS5a High background, E. coli DH5a, ars operon

10 10-500
pAs-lacZ from pI258 plasmid of S. aureus.'®

2 The LOD indicated in the paper, or the lowest concentration actually used.

® The linear range concentration indicated in the paper, or the actual concentration range used.
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