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Supplementary Figure 1: Plasmid map of pMGT1. The tetracycline resistance gene fetA is under
the control of the chnR responsive promoter Pb, with a pSC101 origin of replication.
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Supplementary Figure 2: Experimental design of plate-based checkerboard assay for the
selection of mutants more sensitive to inducer. Mutants more sensitive to a given ligand should
grow on higher concentrations of tetracycline with lower concentrations of inducer. Inducers
tested were caprolactam, bromocyclohexane, y-nonalactone, and d-undecalactone.



RepA Chain A Chain B
RepE PDB ID: 2290

Supplementary Figure 3: A) Homology model of RepA protein based on RepE crystal structure
with other commonly isolated mutations highlighted. B) Potential homointeraction of residue
N99. C) Location of residue E83 within the secondary structure of the putative dimerization
interface. D) Location of residue M78 within potential secondary structure of the dimerization
interface.
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Supplementary Figure 4: Correlation of copy number to RFP fluorescence normalized to OD600
in control plasmids and single repA mutants. Shaded area represents 95% CI.



RFP Expression from RepA Double Mutants
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Supplementary Figure 5: A) Maximal RFP fluorescence normalized to OD600 of control
plasmids, parent repA mutations, and double rep4 mutations predicted to be involved in
electrostatic interactions between monomers. Error bars represent 95% CI (n=3). Plasmids are
ordered by increasing copy number. B) Growth curves showing OD600 (Top) and RFP
fluorescence normalized to OD600 (Bottom) of lowest and highest copy number plasmids
identified (pSC101_WT and R43W_E93G, respectively).
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Supplementary 6: (A) Growth rate of E. coli DH10B carrying control plasmids and pBbS8k-RFP
with RepA mutants. Error bars represent 95% CI (n=3). (B-E) Correlation of plasmid copy
number and maximal growth rate of control plasmids at OuM, 10uM, 100uM, and 1000uM

arabinose. Shaded area represents 95% CI.



Name

Q

Notes

317 RepA CI36T R

aacgataccgtecattctttc

pBbS8k-RFP_R46W construction, used with kan F

316 RepA CI36T F

cggtategtt

pBbS8k-RFP_R46W construction, used with kan R

318 RepA A295G R

ttccagtggacagactatgee

pBbS8k-RFP_N99D construction, used with kan F

319 RepA A295G F

ggcatagtetgtccactggaa

pBbS8k-RFP_N99D construction, used with kan R

325 RepA GI37A F

ggaaagaacagacggtategtte

pBbS8k-RFP_R46Q construction, used with kan F

326 RepA GI37A R

acgataccgtetgttctttce

pBbS8k-RFP_R46Q construction, used with kan R

327 RepA (297G F

cagtggacaaagtatgccaag

pBbS8k-RFP_N99K construction, used with kan F

328 RepA (297G R

cttggcatactttgtccactg

pBbS8k-RFP_N99K construction, used with kan R

332 RepA (278G F

aggctttgggattttccagtgg

pBbS8k-RFP_E93G construction, used with kan F

329 RepA (278G R

ccactggaaaatcccaaagect

pBbS8k-RFP_E93G construction, used with kan R

330 RepA A304G_F

caaactatgcegagttctcaage

pBbS8k-RFP_K102E construction, used with kan F

331 RepA A304G R

ggcatagttg

pBbS8k-RFP_K102E construction, used with kan R

al27t F cacgattgaaaaccctacatggaaagaacggacgg pBbS8k-RFP_R43W_E93G construction from R43W, used with kan R
al27t R ccgteegttctttccatgtagggttttcaategtg pBbS8k-RFP_R43W_E93G construction from R43W, used with kan F
g234a F ttccacagttctegttatcagetetetggttgett pBbS8k-RFP_M78I construction, used with kan R

g234a R aagcaacc t. agaactgtggaa pBbS8k-RFP_M78I construction, used with kan F

g247a F cC: tttcacagttcteg pBbS8k-RFP_E83K construction, used with kan R

g247a R ctgatgacgagaactgtgaaaatcaggaatectttgg pBbS8k-RFP_E83K construction, used with kan F

9343a F gaattagtttt tgeettatettitce pBbS8k-RFP_K102E E115K construction from E115K, used with kan R
g343a R 2g taaggcaatatcttttcac taattc pBbS8k-RFP_K102E E115K construction from E115K, used with kan F
kan F ctgatgctettcgtccagatcatectgate Used to construct all site-directed mutants

kan R gaagtgccggggcaggatcteetgteatcte Used to construct all site-directed mutants

271 OriSeqFpSC101

tagtaattatcattgactagcc

site-directed mutant sequencing primer

j5_00063_(tetA) forward

cgtaatgagggtaccatgaaacccaacataccectgategt

pDVAO01657 TetA PlusSpacer construction

j5 00064 (tetA) reverse

geacgatcaacggttagegatcggetegttgece

pDVAO01657 TetA PlusSpacer construction

j5_00061 (biosensor backbone) forward

cgctaaccgttgategtgetatgatcgac

pDVAO01657 TetA PlusSpacer construction

j5_00062 (biosensor backbone) reverse

gtttcatggtaccetecattacgacatgtgaatttatte

pDVAO01657 TetA PlusSpacer construction

nphlI forward GCGTTGGCTACCCGTGATAT GPCR of nphll
nphll reverse AGGAAGCGGTCAGCCCAT gPCR of nphIl

nphll forward CCGGATTGGAGTCTGCAACT gPCR of 168 rDNA
nphll reverse GTGGCATTCTGATCCACGATTAC gPCR of 168 rDNA

Supplementary Table 1: All primers used in this study




