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Supplementary Figure 1. Continued on the next page.
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Supplementary Figure 1, continued. Sequence and secondary structure of (a) the
Bacillus subtilis metE SAM-I, (b) yitJ SAM-I (b) the lysC lysine riboswitches used in this
study. Nucleotides directly involved in ligand binding (green) are denoted by cyan
rectangles. Sequence involved in formation of alternative secondary structures (P-T,
intrinsic terminator; P-AT, antiterminator) are denoted with orange and yellow boxes.
The boundary between the two domains as considered in this study to create chimeras
is denoted by a dashed line.
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Supplementary Figure 2. Sequence and secondary structure of the chimera between
the B. subtilis xpt-pbuX guanine riboswitch aptamer domain and the B. subtilis metE
SAM-I riboswitch expression platform.
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Supplementary Figure 3. Comparison of the Ts, of each wild type or chimeric
riboswitch determined by the in vitro transcription assay and the Kp of the aptamer
domain as measured by ITC. The solid line represents the linear fit to all of the data
whereas the dashed line is the fit to all the data except for the point that has the largest
variance. While riboswitches containing the metE (a) and lysC (b) expression platforms
show a strong correlation between Tsq and Kp, that of yitJ is very weak (as judged from



the r? of the fit).
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Supplementary Figure 4. Lysine-dependent transcriptional termination of the B. subtilis
lysC lysine riboswitch as a function of the length of the P1 helix. Point mutations were
introduced into the 5’-side of the P1 helix to either disrupt Watson-Crick pairs (P1(-1),
P1(-2)) or introduced additional pairs (P1(+1), P1(+2), P1(+3)) (see sequence in
Supplementary Table 1). Transcription reactions were performed in the absence (-) or
presence (+) of lysine. For each RNA, the percent termination in the absence and
presence (1mM) of the ligand are given as the average of three independent
experiments.
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Supplementary Figure 5. Map of the parental riboswitch reporter plasmid (pRR1). The
plasmid is derived from pBR322, from which the tetracycline resistance gene was
removed and replaced with a gene encoding GFPuv (green) under control of a
constitutively expressed tac promoter (yellow). The sequence immediately upstream of
the tac promoter is an “insulator” sequence preceded by a strong rrnB T, T, terminator
(red). All riboswitch leader sequences (orange) were cloned between the Nsil and
Hindlll sites. The sequence of the full plasmid is given in Supplementary Table 2.
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Supplementary Figure 6. Raw normalized fluorescence data for graphs shown in Figure 5b,
d. (a) Raw normalized data for titration of the xpf{(C74U)/metE (green) and
xpt(C74U,U51C)/metE (blue) reporter with 2-aminopurine in the defined growth medium. Red
bars represent the background fluorescence as measured using the parental pBR322 plasmid
with no GFPuv reporter. Note that while the U51C negative control displays a ~2-fold increase
in total fluorescence at high 2-AP concentrations, this transition occurs at higher 2-AP
concentrations that the repression of the reporter. (b) Raw normalized data for titration of the
theo/metE (green) and theo(U24A)/metE (blue) reporters with theophylline in the defined
growth medium. Red bars represent the pBR322 background control. Error bars represent the
standard deviation of at least 3 independent measurements.



Supplementary Table 1: Sequences of riboswitches and chimeras used in this study.

Name

Sequence’

lysC expression
platform chimeras

lysC wild type

TTGTGGACAAAGCGCTCT
TTCTCCTCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC

lysC (P1-3)

TTGTGGACAAAGCGCTCT
TTCTCCTCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC

lysC (P1-2)

TTGTGGACAAAGCGCTCT
TTCTCCTCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC

lysC (P1-1)

TTGTGGACAAAGCGCTCT
TTCTCCTCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC

lysC (P1+1)

TTGTGGACAAAGCGCTCT
TTCTCCTCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC

lysC (P1+2)

TTGTGGACAAAGCGCTCT
TTCTCCTCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC

lysC (P1+3)

TTGTGGACAAAGCGCTCT
TTCTCCTCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC-
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metE/lysC

TTGTGGACAAAGCGCTCTITTCTCCTCACCCGC
ACGAACCAAAATGTAAAGGGTGGTAATAC

yitd/lysC

TTGTGGACAAAGCGCTCTITTCTCC
TCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC

xpt/lysC

ATTGTGGACAAAGCGCTCTTTCTC
CTCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC

xpt(C74U)/lysC

ATTGTGGACAAAGCGCTCTTTCTC
CTCACCCGCACGAACCAAAATGTAAAGGGTGGTAATAC

ribD/lysC

GGGTGGTAATAC

theo/lysC

GACAAAGCGCTCTTTCTCCTCACCCGCACGAACCAAAATGTARAGGGT
GGTAATACHEE

yitJ expression
platform chimeras

yitd wild type

TTTCTCTTTITTTICCTTGCTGATGTGAATAAAGGAGGCAGACE

metE/yitJ

ATTTCTCTT
TTTTCCTTGCTGATGTGAATAAAGGAGGCAGACA

xpt/yitd

ATTTCTCTTTITTTCCTTGCTGATGTGAATAAAGGAGGCAGACA

xpt(C74U)/yitd

ATTTCTCTTTITTTCCTTGCTGATGTGAATAAAGGAGGCAGACA
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lysClyitd

ribD/yitJ

AATAAAGGAGGCAGAC

theo/yitJ

TTTICTCTTTTTTICCTTGCTGATGTGAATAAAG

ATTTCTCTTTTTTCCTTGCTGATGTG

ATTTCTCTTTTTTCCTTGCTGATGTGAATA

metE expression
platform chimeras

metE wild type®

ACCTCTTAGCAGCCTG
AAAGGAGGAGAAACE

metE (P1-2)

ACCTCTTAGCAGCCTG
AAAGGAGGAGAAACE

metE (P1-1)

ACCTCTTAGCAGCCTG
AAAGGAGGAGAAACE

metE (P1+1)

ACCTCTTAGCAGCCTG
AAAGGAGGAGAAACE

metE (P1+2)

ACCTCTTAGCAGCCTG

AAAGGAGGAGAAACAHIE

GTTGTGAGAAA
TATCCGCGGGTGAAAGAGAGTGTTITTACATAT

TATCCGCGGGTGAAAGAGAGTGTTITTACATAT

TATCCGCGGGTGAAAGAGAGTGTTITTACATAT

TATCCGCGGGTGAAAGAGAGTGTTITTACATAT

TATCCGCGGGTGAAAGAGAGTGTTITTACATAT

1
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yitd/metE

GTT
GTGAGAAAACCTCTTAGCAGCCTGTATCCGCGGGTGAAAGAGAGTGTT
TTACATATAAAGGAGGAGAAAC

xpt/metE

xpt/metE (P1-2)

xpt/metE (P1-1)

xpt/metE (P1+1)

xpt/metE (P1+2)

TTTACATATAAAGGAGGAGAAACE

xpt(C74U)/metE
TGTGAGAAAACCTCTTAGCAGCCTGTATCCGCGGGTGAAAGAGAGTGT
TTTACATATAAAGGAGGAGAAAC
lysC/metE
GTTGTGAGAAAACCTCTTAGCAGCCTGTATCCGCG
GGTGAAAGAGAGTGTTTTACATATAAAGGAGGAGARAAC
ribD/metE
GTTGTGAGAAAACCTCTTAGCAGCCTGT
ATCCGCGGGTGAAAGAGAGTGTTTTACATATAAAGGAGGAGAAACAEE
theo/metE

GTTGTGAGAAAACCTCTTAGCAGCCTGTATCC
GCGGGTGAAAGAGAGTGTTTTACATATAAAGGAGGAGAAACA-
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tet/metE

GTTGTGAGAA
AACCTCTTAGCAGCCTGTATCCGCGGGTGAAAGAGAGTGTTTTACATA
TAAAGGAGGAGAAACA NS

tet/metE (P1-1)

GTTGTGAGAA
AACCTCTTAGCAGCCTGTATCCGCGGGTGAAAGAGAGTGTTTTACATA
TAAAGGAGGAGAAACA NS

tet/metE (P1-2)

GTTGTGAGAA
AACCTCTTAGCAGCCTGTATCCGCGGGTGAAAGAGAGTGTTTTACATA
TAAAGGAGGAGAAACA NS

tet/metE (P1-3)

GTTGTGAGAA
AACCTCTTAGCAGCCTGTATCCGCGGGTGAAAGAGAGTGTTTTACATA
TAAAGGAGGAGAAACA NS

'"The coloring scheme for the sequences is as follows: cyan, expression platform; green,
aptamer domain; red, ATG start codon of first coding region; yellow, mutation introduced
to a wild type sequence.

*The “wildtype” metE sequence used in this paper starts at the +11 nucleotide of the
predicted start site of the metE transcript.
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Supplementary Table 2: Complete sequence of pRR1

CTCGGGTTGCCTGGCGGCAGTAGCGCGGTGGTCCCACCTGACCCCATGCCGAACTCAGAAGTGAA
ACGCCGTAGCGCCGATGGTAGTGTGGGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGCATCAA
ATAAAACGAAAGGCTCAGTICGAAAGACTGGGCCTITTCGTTITTATCTIGTIGTTITGTICGGTGAACGC
TCTCCTGAGTAGGACAAATCCGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGT
GGCGGGCAGGACGCCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGAT
GGCCTTTTTGCGCTAGCCACAGCTAACACCACGTCGTCCCTATCTGCTGCCCTAGGTCTATGAGT
GGTTGCTGGATAACTTGACAGGCATGCATAAGGCTCGTATAATATATTCAGGGAGACCACAACGG
TTTCCCAAGAAGGAGATATACCATGACCATGATTACGCCAAGCTTIGCATGCCTGCAGGTCGACTC
TAGAGGATCCCCGGGTACCGGTAGAAAAAATGAGTAAAGGAGAAGAACTTTITCACTGGAGTTGTC
CCAATTCTTIGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGTGGAGAGGGTGA
AGGTGATGCAACATACGGAAAACTTACCCTTAAATTTATTTGCACTACTGGAAAACTACCTIGTIC
CATGGCCAACACTTGTCACTACTTITCICTTATGGTGTTCAATGCTTTTCCCGTTATCCGGATCAT
ATGAAACGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATC
TTTCAAAGATGACGGGAACTACAAGACGCGTGCTGAAGTCAAGTTTGAAGGTGATACCCTTGTTA
ATCGTATCGAGTTAAAAGGTATTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAG
TACAACTATAACTCACACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATCAAAGCTAA
CTTCAAAATTCGCCACAACATTGAAGATGGATCCGTTCAACTAGCAGACCATTATCAACAAAATA
CTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCGACACAATCTGCCCTT
TCGAAAGATCCCAACGAAAAGCGTGACCACATGGTCCTICTTGAGTTTIGTAACTGCTGCTGGGAT
TACACATGGCATGGATGAGCTCTACAAATAATGAATTCCAACTGAGCGCCGGTCGCTACCATTAC
CAACTTGTCTGGTGTCAAAAATAATAGGCCTACTAGTCGGCCGTACGGGCCCTTITCGTCTCGCGC
GTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTICTG
TAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGG
CTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATAC
CGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGGCCTTAAGGGCCTCGTGATACGCCTATT
TTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATG
TGCGCGGAACCCCTATTTGTTTATTITTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAA
TAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTICAACATTTCCGTIGT
CGCCCTTATTCCCTTITTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGA
AAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGC
GGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTICT
GCTATGTGGCGCGGTATTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACT
ATTCTCAGAATGACTTIGGTITGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTICTGAC
AACGATCGGAGGACCGAAGGAGCTAACCGCTITTTITTGCACAACATGGGGGATCATGTAACTCGCC
TTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCT
GCAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCA
ACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGG
CTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCA
CTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTAT
GGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAG
ACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAG
GTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTITCGTTCCACTGAGC
GTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTITTTITCTGCGCGTAATCTGCT
GCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTIGTTTGCCGGATCAAGAGCTACCAACT
CTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTICTAGTGTAGCC
GTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTIGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTA
CCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAAC
GACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGA
GAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCA
GGGGGAAACGCCTGGTATCTTITATAGTCCTIGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATT
TTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTITTTACGGT
TCCTGGCCTTTTGCTGGCCTTITTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTICTGTGGAT
AACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGA
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GTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTA
TTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTAT
ACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACCCGCTGAC
GCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAG
CTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGCTGCGGTAAAGCTCAT
CAGCGTGGTCGTGAAGCGATTCACAGATGTCTGCCTGTTCATCCGCGTCCAGCTCGTITGAGTTTC
TCCAGAAGCGTTAATGTCTGGCTTCTGATAAAGCGGGCCATGTTAAGGGCGGTTTTTITCCTGTTT
GGTCACTGATGCCTCCGTGTAAGGGGGATTTCTGTTCATGGGGGTAATGATACCGATGAAACGAG
AGAGGATGCTCACGATACGGGTITACTGATGATGAACATGCCCGGTTACTGGAACGTTGTGAGGGT
AAACAACTGGCGGTATGGATGCGGCGGGACCAGAGAAAAATCACTCAGGGTCAATGCCAGCGCTIT
CGTTAATACAGATGTAGGTGTTCCACAGGGTAGCCAGCAGCATCCTGCGATGCAGATCCGGAACA
TAATGGTGCAGGGCGCTGACTTCCGCGTTTCCAGACTTTACGAAACACGGAAACCGAAGACCATT
CATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCAGCAGTCGCTTCACGTTCGCTCGCGTATCGG
TGATTCATTCTGCTAACCAGTAAGGCAACCCCGCCAGCCTAGCCGGGTCCTCAACGACAGGAGCA
CGATCATGCGCACCCGTGGCCAGGACCCAACGCTG
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Supplementary Table 3: Defined medium used in this study.

Trace metals solution:

HCI 10% v/v
FeCl;-6H,0 10 mg/mL
ZnCl-4H,0 2 mg/mL
CoCl,-6H0 2 mg/mL
Na,MoO,-2H,0 2 mg/mL
CaCl,-2H0 1 mg/mL
CuCl, 1 mg/mL
MnClz 1 mg/mL
H3;BO3 0.5 mg/mL
CSB supplement:
Glucose 20% (w/v)
0.5 M disodium citrate 67 mg/mL
Trace metals solution 10% viv
MgSOq4 3.3 mg/ml
Thiamine 0.33 mg/mL
CSB salts:
NaH2P04 37 mM
K2HPO4 66 mM
(NH4) 2804 15 mM
CSB Media:
CSB salts 500 ml
CSB supplement 15 ml
10% Casamino acids (sterile) 5ml

17



