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Table S1. Lead peptide purity and peptide library. Peptide sequence, structure, molecular weight (MW), 
calculated mass [M+3H] 3+ and observed masses [M+3H] 3+ are reported. All peptides are N-terminally 
acetylated and contain C-terminus amide. B: β-alanine, X: (S)-2-4-(pentenyl)alanine, Z: (R)-2-(7-
octenyl)alanine, Nle: Norleucine, O: Ornithine
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Figures S1. HPLC purified peptides 10, 14, 17, 18, 31, 33, WT, 2 and D-2 and LCMS traces. A. Crude 
chromatogram traces (absorbance at 274 nm). B. Extracted ion chromatogram (EIC). C. Purified 
chromatogram trace (absorbance at 274 nm). D. ESI+/MS spectra. Data were collected using a 2020-
LCMS Shimadzu instrument (ESI+ and UV-Vis detection at 274 nm or 210 nm) with a Prontosil C18 
analytical column. A linear gradient of 5-95% (0.05% formic acid H2O- 0.0.5% formic acid MeOH) over 20 
minutes was used for analytical runs. Purification was performed on a 1100 Series Agilent HPLC with 
fraction collector and DAD at 274 nm on a Thermo C18 column. A linear gradient of 5-95% (0.1% TFA 
H2O- 0.1% TFA MeOH) over 20 minutes was used.
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Figures S2. Crude peptides LCMS traces. A. Crude chromatogram traces (Absorbance at 274 nm). B. 
Extracted ion chromatogram (EIC). C. ESI+/MS spectra. Spectra were obtained on a 2020-LCMS 
Shimadzu instrument (ESI+ and 274 nm detection) with a Prontosil C18 analytical column. A linear 
gradient of 5-95% (0.05% formic acid H2O- 0.05% formic acid MeCN) over 20 minutes was used.



11



12



13



14



15



16



17



18

Figure S3. σ54 -24 promoter recognition model. A. RpoN helix with DNA phosphate binding residues 
Arg7, Thr8, Tyr12 and Arg13. B. RpoN helix with nucleobase H-bonding residues Arg6, Arg7 and 
Lys11. C. RpoN helix with hydrophobic interaction of Thr 8. Based on PDB: 2O8K

Table S2. Minimal Inhibitory concentration (MIC). Peptide WT, 2, 10, 14, 17, 18, 31 and 33 MIC against 
Escherichia coli (XL1Blue and BW25113) and Pseudomonas aeruginosa (PA01) starting from 32 µg/mL.

MIC (µg/mL)
Bacterial species WT 2 10 14 17 18 31 33

XL1Blu >32 >32 32 >32 >32 >32 16 32
BW25113 >32 >32 32 >32 >32 >32 32 32

PA01 >32 >32 >32 >32 >32 >32 >32 >32
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Figure S4. Inner membrane permeability assay. Peptide WT, 2, 10, 14, 17, 18, 31 and 33 permeability. 
0.1% TFA was used as positive control, control conditions is 1.5 mM ONPG and BPer treatment as 
negative control



19

>PglnAP2-GFP

CGGAATTCGCGGCCGCTTCTAGAGACATCCTCCGCAAACAAGTATTGCAGAGTCCCTTTGTGATCGCTTTCACGGA
GCATAAAAAGGGTTATCCATCATGAGATGCACCAACATGGTGCTTAATGTTTCCATTGAAGCACTATATTGGTGCA
ACATTCACATCGTGGTGCAGCCCTTTTGCACGATGGTGCGCATGATAACGCCTTTTAGGGGCAATTTAAAAGTTGG
CACAGATTTCGCTTTATCTTTTTAAATACTAGGATTAAAGAGGAGAAATACTAGATGCGTAAAGGAGAAGAACTTT
TCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGTGGAGAGGG
TGAAGGTGATGCAACATACGGAAAACTTACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAA
CACTTGTCACTACTTTCGGTTATGGTGTTCAATGCTTTGCGAGATACCCAGATCATATGAAACAGCATGACTTTTTC
AAGAGTGCCATGCCCGAAGGTTATGTACAGGAAAGAACTATATTTTTCAAAGATGACGGGAACTACAAGACACGT
GCTGAAGTCAAGTTTGAAGGTGATACCCTTGTTAATAGAATCGAGTTAAAAGGTATTGATTTTAAAGAAGATGGA
AACATTCTTGGACACAAATTGGAATACAACTATAACTCACACAATGTATACATCATGGCAGACAAACAAAAGAATG
GAATCAAAGTTAACTTCAAAATTAGACACAACATTGAAGATGGAAGCGTTCAACTAGCAGACCATTATCAACAAAA
TACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCCACACAATCTGCCCTTTCGAAAGATC
CCAACGAAAAGAGAGACCACATGGTCCTTCTTGAGTTTGTAACAGCTGCTGGGATTACACATGGCATGGATGAAC
TATACAAATAATAATACTAGAGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTA
TCTGTTGTTTGTCGGTGAACGCTCTCTACTAGAGTCACACTGGCTCACCTTCGGGTGGGCCTTTCTGCGTTTATATA
CTAGTAGCGGCCGCTGCAGGGTACCCC

Figure S5. PglnAP2-30 GFP construct sequence. Fasta format sequence of the synthetic construct used 
for the whole cell assay to evaluate stapled peptide inhibition of RpoN-mediated transcription.  The 
construct encodes GFP (start and stop codons in bold italics) under the control of the glnAP2 promoter 
(italicized with the -24 and -12 sites underlined).

Table S3. Primer sequences used for GFP cloning. Oligos were designed using standard primer design 
guidelines and ordered from Integrated DNA Technologies with standard desalting. All oligos are shown 
going 5’ to 3’ direction. Restriction sites are underlined in the appropriate primers.

Oligo name Sequence
GFP_fwd TCATGAATTCAATGCGTAAAGGAGAAGAACTTTTC
GFP_rev GATCGTCTAGATTATTTGTATAGTTCATCCATGCCATG

pUC18_seq_fwd GCACGACAGGTTTCCCGACTG
pUC18_seq_rev CGGGCCTCTTCGCTATTACGC



20

Table S4. GFP assay fluorescence results for all peptides. Peptides were tested at 10 μM and 2.5 μM in 
M9 40 μM NH4Cl content. Data are represented as n = 3 (except for PBS and 2 where n = 12), means ± 
STD. Fluorescence is normalized to untreated samples.
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Figure S6. Constitutive promoter GFP and RpoN-GFP results. Library screen of RpoN-glnAp2 promoter 
(black or dark colored) and constitutive lacUV5 promoter (grey or light colored) GFP screen. Means ± 
STD, normalized to vehicle control
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Figure S7. Inhibitory selectivity ratio. Ratio of GFP expression results of peptides 2-37 of RpoN-glnAp2 
promoter and counter-screen lacUV5 promoter GFP screen. Means ± STD, normalized to vehicle control

Figure S8. Circular Dichroism (CD). A. CD of purified peptides 10, 14, 17, 18, 31 and 33. B. CD of controls 
WT, 2, D-2. 
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Figure S9. Fluorescence polarization assay (FPA) binding of purified peptides. Binding of serially diluted 
(from 20 mM) peptides incubated with DNA (5.625 nM), reporting binding affinity (Kd)A. glnAP2 and 
scrambled forward and reverse fluorescein labelled DNA oligos name and sequence. B. Binding curves of 
peptides with glnAP2 promoter. C. Binding curves of peptides with scrambled DNA oligo. D. Controls 
WT, 2 and D-2 binding to glnAP2 promoter and scrambled DNA sequence.
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Figure S10. Hemolysis data up to 200 µM in human red blood cells. Purified peptides, 2 and WT % 
hemolysis.

Figure S11. In vivo G. mellonella supplemental data. A. PBS vehicle control, Pseudomonas aeruginosa 
(PA) and PA + 2. B. 2 (10 mg/kg), 2 (30 mg/kg) and PBS vehicle control. 
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