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Table S-1: Characterization of hits from phage display selections against EcPBP3. Sequence motifs are highlighted in bold. NB, non-binder 

(compounds tested at 100 μM top concentration); NT, not tested; N/A, not applicable. 

Pepti
de 

Sequence 
Copies in 

sequencing 
output 

IC50 (nM) by 
fluorescence 

polarisation with 
Bocillin FL as tracer, 

Geometric mean 
(Lower 95% CI of 
geo. Mean; Upper 

95% CI of geo. 
Mean, n=number of 

values) 

Ki (nM) by 
fluorescence 
polarisation 

with tracer 1, 
Geometric mean 
(Lower 95% CI of 
geo. Mean; Upper 

95% CI of geo. 
Mean, n=number 

of values) 

Kd (nM) 
by SPR 

MIC (µg mL-1) 

E. coli 
GKCW102 
(EcPore) 

E. coli 
GKCW102 
(EcPore) 

1 ACAADRLWCLAKNDWCA 43 NB (n=2) NT NT   

2 ACSFPKCPWVEGCA 7 602 (587;618, n=2) <9 (n=46) 5.23 >64, >64, 
>64 

0.5, 1, 2 

3 ACAKTPEWLCGFNAYCA 6 NB (n=2) NT NT   

4 ACRGESSFCLMFPELCA 5 NB (n=2) NT NT   

5 ACRTFGCWWEGCA 2 1550 (469;2630, 
n=2) 

NT 369 >64, >64, 
>64 

32, 32, 64 

6 ACADTIYSLTCVPYPCA 2 NB (n=2) NT NT   

7 ACATEFLYPLCWWDNCA 6 NB (n=2) NT NT   

8 ACEVVYPLCYWSDCA 1 NB (n=2) NT NT   

9 ACYKYPGLCLEFTNMCA 1 NB (n=2) NT NT   

10 ACYPGLPPELCSPSFCA 1 NB (n=2) NT NT   

11 ACPYAYPGLCLEFKSCA 1 NB (n=2) NT NT   

12 ACPERLCALGLPTLRCA 1 NB (n=2) NT NT   

13 ACLENCYYVPYYGYACA 1 3800 (3000;4600, 
n=2) 

NT NT   

14 ACIRERCWDLKENDWCA 1 NB (n=2) NT NT   

15 ACARPVVLCYWPEDCA 1 NB (n=2) NT NT   

 Carbenicillin  NT NT NT 4, 8, 8 0.5, 1, 1 
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Figure S-1: Bocillin FL- and Coomassie-stained gel of peptides binding to PBPs 

extracted from the bacterial inner membrane. PBPs were extracted from the bacterial 

inner membrane, incubated with the indicated compounds (Peptides at 3 µM, aztreonam at 

10 µM) for 15 minutes then stained with Bocillin FL (10 µg mL-1) for 10 minutes before being 

washed and imaged (a) for fluorescence when excited at 455-485 nM and (b) then stained 

with Coomassie and imaged in brightfield. Aztreonam was used as a positive control. Ladder 

is Novex Sharp Pre-Stained Protein Standard (Invitrogen), the 80 kDa band of which exhibits 

fluorescence when excited at 455-485 nM.  

 

 

 

 

 

 

 

 

 

Table S-2: Binding affinity to EcPBP3 for peptide 2 when fluorescently 
labelled at the C (Tracer 1) or N (Tracer 2) terminus. 

Compound N-terminus C-

terminus 

Kd by fluorescence 

direct binding, 

Geomean (Lower 

95% CI of geo. 

Mean; Upper 95% CI 

of geo. Mean, 

n=number of values) 

(nM) 

Kd by SPR 
(nM) 

Tracer 1 H Sar6K[FI] 2110 (1830;2380, 

n=2) 

NT 

Tracer 2 [FI]GSar5 NH2 6.86 (5.12;8.60, 

n=47) 

28.1 
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Figure S-2: Schematic of fluorescently-labelled peptides. Labelled peptides were used 

as tracers in fluorescence polarisation assays. Sar, sarcosine; FI, fluorescein. 
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Table S-3 Statistics of crystalised complex of EcPBP3 and peptide 2.  

Data collection and processing statistics    

Synchrotron, Beam line  SLS, PXIII  
Date of data collection  23rd Apr 2020  
Wavelength (Å)  1.000  
Detector type  Pilatus 2M  
Transmission (%)  100  
Temperature (K)  100  
Exposure time (s)  0.1  
Oscillation range per frame (˚)  0.2  
Overall rotation (˚)  360  
Resolution range (Å)  45.04 – 1.52  
Number of observed reflections  618393  
Number of unique reflections  50525  
Multiplicity (overall and last shell)  12.2 (7.1)  
Completeness (%) (overall and last shell)  99.6 (93.0)  
Rpim (%) (overall and last shell)  0.6 (42.5)  
Mean I/sigma (overall and last shell)  23.8 (1.7)  
Space group  C 2221  

Unit cell parameters (Å); (˚)  97.89, 152.18, 43.67; 90, 90, 90  
    

Refinement statistics    

Refinement program  Refmac5  
Resolution range (Å)  45.08 – 1.52  
Number of reflections (working; test)  50510; 2525  
Rfactor (%)  18.2  
Rfree (%)  21.6  
Number of protein atoms modeled  2838 

Number of water atoms modeled  261  
Number of ligand atoms modeled  24  
RMSD Bond lengths (Å)  0.015  
RMSD Bond angles (˚)  1.88  
Mean overall protein B value (Å2)  26.38  
Mean water B value (Å2)  35.91  
Mean ligand B value (Å2)  30.40  
Ramachandran plot favored (%)  98.49  
Ramachandran plot allowed (%)  1.21  
Ramachandran plot outlier region (%)  0.3  
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Figure S-3: Comparison of EcPBP3 in complex with peptide 2 (PDB code: 8RTZ) as 

compared to various previously reported apo structures of EcPBP3. PDB codes: 4BJP 

(Pink), 7ONO (Orange), 6HZQ (Blue). 1–3 Despite the presence of the large ligand (yellow), 

few changes in the backbone structure of the protein were observed, with only flexible loop 

regions such as the β3-β4 loop and the β5-α11 varying significantly between the structures. 3 

Root mean squared deviation (RMSD) of 0.357 Å (calculated by Pymol, aligning apo 

EcPBP3 (PDB code: 6HZQ) and the EcPBP3:peptide complex).   
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  Figure S-4. Demonstration of the tight-fitting nature of the interaction of the Bicycle 

molecule and protein. Two views of the surface of the peptide:protein interaction. The 

peptide (peptide 2) is shown in black and its space filling representation shown in grey mesh. 

The protein is represented in green surface. Figure generated in CCP4mg (v2.10.11). 
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Figure S-5: Two stereo views of the electron density on the Bicycle molecule. Electron 

density is contoured at 1 σ. Composite Omit maps generated with PHENIX. 4 Figure 

generated in CCP4mg (v2.10.11). 
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Figure S-6 View of the active site of EcPBP3 complexed with peptide 2. Side chains and electron densities 

are shown for conserved residues of the active site (green): Ser307 and Lys 310 (from the SxxK motif); Ser 359 

and Asn361 (from the SxN motif); Lys494 and Thr495 from the K(S/T)G motif as well as several waters in the 

active site (indicated with a w). The glutamate residue (Glu8) from peptide 2 (black) is found adjacent (5.3 Å 

from the Glutamate Oε1 atom to Ser307 Cα atom) to the active site, but only interacts with active site residues 

via bridging waters. Density (light blue mesh, Composite Omit maps generated with PHENIX) for all active site 

residues is well defined. The catalytic serine (Ser307) exists in two alternate conformations (each with refined 

with 50% occupancy). Hydrogen bonds (red dashed lines) are shown between residues and key water 

molecules in the active site. Figure generated in CCP4mg (v2.10.11).  



S10 
 

  Figure S-7 Two views comparing the hydrogen bonds formed in the complex of reacted piperacillin and 

PBP3 (red dashes, from PDB code: 6I1I) and those formed in the complex of peptide 2 with EcPBP3 

(yellow dashes). Three hydrogen bonds are conserved in the two binding interactions, labelled ‘A’, ‘B’ and ‘C’. 

Hydrogen bond ‘A’ is formed between Asn361 and a peptide carboxyl in both molecules. Asn361 is in one of the 

conserved active site motifs of the PBPs (the SxN motif) and this bond is seen in many other β-lactam:PBP 

structures. 3 Hydrogen bond ‘B’ is formed between acidic groups on both molecules and Thr497. In β-lactams, 

this acidic group is highly conserved. Hydrogen bond ‘C’ is formed between Tyr419’s OH and a backbone amide 

nitrogen. The conservation of these hydrogen bonds in the two ligands is evidence of a shared binding mode.  
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Table S-4: MIC and binding evaluation of ala scan peptides. MICs were generated in 
caMHB medium. MIC data are given for n-3 biological replicates - values for peptide 2 are 
representative of range across >8 replicates in separate assays. Alanine substitutions are 
marked in bold. 

Peptide Sequence Ki (nM) by fluorescence 
polarisation 
with BCY12820 as tracer, 
Geometric mean (Lower 
95% CI of geo. Mean; 
Upper 95% CI of geo. 
Mean, n=number of 
values) 

Kd (nM) 
by SPR 

MIC (μg mL-1) 
E. coli 
GKCW102 
(EcPore) 

2 ACSFPKCPWVEGCA <9 (n=46) 5.23 0.5, 1, 2 
16 ACAFPKCPWVEGCA <9 (n=3) 6.44 0.5, 2, 2 
17 ACSAPKCPWVEGCA 331, >5000 (n=2) NB1 >64, >64, 256 
18 ACSFAKCPWVEGCA 76.9 (68.9;85.0, n=3) 178 4, 8, 8 
19 ACSFPACPWVEGCA <9 (n=2) 12.4 0.5, 0.5, 1 
20 ACSFPKCAWVEGCA 294, >5000 (n=2) 1380 64, 64, 128 
21 ACSFPKCPAVEGCA >5000 (n=2) NB1 >64, >64, >256 
22 ACSFPKCPWAEGCA >5000 (n=2) 669 32, 32, 32 
23 ACSFPKCPWVAGCA 9.08 (4.64;13.5, n=3) 6.71 0.25, 0.5, 0.5 
24 ACSFPKCPWVEACA 25.5 (18.2;32.7, n=3) 24.4 0.5, 1, 2 

1 No binding observed at 2500 nM 
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Table S-5: Binding affinity for EcPBP3 and activity against hyperporinated E. coli for 
peptides in the peptide 2 series. Substituted amino acids are marked in bold. 

Peptide 
no. 

Sequence Ki (nM) 
with BCY12820 as 
tracer, Geometric 
mean (Lower 95% 
CI of geo. Mean; 
Upper 95% CI of 

geo. Mean, 
n=number of values) 

Kd 
(nM) 
by 

SPR 

MIC (μg 
mL-1) E. 

coli 
GKCW102 
(EcPore) 

25 ACSFP[hArg]CPWVEGCA <9 (n=7) 2.85 0.5, 0.5, 
0.5 

26 ACGFP[HArg]CPWVEGCA[CONH2] 17.1 (1.44;32.7; 
n=2) 

NT 2, 2, 4 

27 ACLFP[HArg]CPWVEGCA[CONH2] <9 (n=2) 3.36 0.25, 0.25, 
0.25 

28 ACFFP[HArg]CPWVEGCA[CONH2] <9 (n=2) 1.12 0.125, 
0.125, 0.25 

29 ACNFP[HArg]CPWVEGCA[CONH2] <9 (n=2) NT 0.25, 1, 1 

30 ACQFP[HArg]CPWVEGCA[CONH2] <9 (n=2) NT 1, 1, 1 

31 ACEFP[HArg]CPWVEGCA[CONH2] <9 (n=2) NT 0.25, 0.25, 
0.5 

32 ACSHP[HArg]CPWVEGCA[CONH2] 115 (70.1;161, n=3) NT 32, 64, 64 

33 ACSFG[HArg]CPWVEGCA[CONH2] 53.5 (51.1;55.8, 
n=2) 

NT 4, 8, 8 

34 ACSFY[HArg]CPWVEGCA[CONH2] 27.1 (11.4;42.8, 
n=2) 

NT 4, 4, 4 

35 ACSFS[HArg]CPWVEGCA[CONH2] 53.4 (32.7;74.1, 
n=2) 

NT 8, 16, 16 

36 ACSFT[HArg]CPWVEGCA[CONH2] 75.0 (55.0;95.0, 
n=2) 

NT 8, 8, 16 

37 ACSFH[HArg]CPWVEGCA[CONH2] 31.5 (13.3;49.7, 
n=2) 

NT 4, 4, 4 

38 ACSFD[HArg]CPWVEGCA[CONH2] 167 (29.7;304, n=2) NT 32, 64, 64 

39 ACSFPTCPWVEGCA[CONH2] <9, 21.6 (n=2) NT 0.5, 0.5, 1 

40 ACSFPHCPWVEGCA[CONH2] <9, 19.4 (n=2) NT 0.5, 0.5 
,0.5 

41 ACSFP[HArg]CGWVEGCA[CONH2] >5000 (n=2) NT NT 

42 ACSFP[HArg]CPYVEGCA[CONH2] 209 (114;305, n=4) NT NT 

43 ACSFP[HArg]CPFVEGCA[CONH2] 252, >5000 (n=2) NT NT 

44 ACSFP[HArg]CPHVEGCA[CONH2] >5000 (n=2) NT NT 

45 ACSFP[HArg]CPWIEGCA[CONH2] <9 (n=2) NT 0.5,0.5,2 

46 ACSFP[HArg]CPWTEGCA[CONH2] 15.5 (11.5;19.5, 
n=2) 

NT 4, 4, 4 

47 ACSFP[HArg]CPWVPGCA[CONH2] 18.0 (11.7;24.3, 
n=2) 

NT 4, 8, 16 
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Table S-5 continued 

Peptide 
no. 

Sequence Ki (nM) 
with BCY12820 as 
tracer, Geometric 
mean (Lower 95% 
CI of geo. Mean; 
Upper 95% CI of 

geo. Mean, 
n=number of values) 

Kd 
(nM) 
by 

SPR 

MIC (μg 
mL-1) E. 

coli 
GKCW102 
(EcPore) 

48 ACSFP[HArg]CPWVLGCA[CONH2] 49.7 (29.2;70.2, 
n=2) 

NT 16, 16, 64 

49 ACSFP[HArg]CPWVFGCA[CONH2] <9, 23.4 (n=2) NT 4, 8, 16 

50 ACSFP[HArg]CPWVQGCA[CONH2] <9, 32.7 (n=2) NT 2, 8, 8 

51 ACSFP[HArg]CPWVEYCA[CONH2] <9 (n=2) 1.83 0.125, 
0.25, 0.5 

52 ACSFP[HArg]CPWVENCA[CONH2] <9 (n=2) NT 1, 2, 4 

53 ACSFP[HArg]CPWVEHCA[CONH2] <9 (n=2) NT 1, 1, 2 

54 ACS[5FPhe]PKCPWVEGCA[CONH2] NT 701 64, 64, >64 

55 ACS[3FPhe]PKCPWVEGCA[CONH2] NT 16.8 1, 1, 1 

56 ACS[2FPhe]PKCPWVEGCA[CONH2] NT 56.6 0.5, 2, 2 

57 ACS[2MePhe]PKCPWVEGCA[CONH2] NT 22.3 0.5, 1, 1 

58 ACS[4MePhe]PKCPWVEGCA[CONH2] NT 5.06 0.5, 1, 1 

59 ACS[4Pal]PKCPWVEGCA[CONH2] NT 121 1, 2, 4, 

60 ACS[2Pal]PKCPWVEGCA[CONH2] NT 122 16, 32, 64 

61 ACS[HPhe]PKCPWVEGCA[CONH2] NT 232 16, 16, 64 

62 ACSFPKCP[3QuinAla]VEGCA[CONH2] NT 27 0.5, 0.5, 2 

63 ACSFPKCP[5MeoTrp]VEGCA[CONH2] NT 175 4, 4, 16 

64 ACSFPKCP[4MeoTrp]VEGCA[CONH2] NT NT 64, >64, 
>64 

65 ACSFPKCP[6ClTrp]VEGCA[CONH2] NT 0.269 0.0625, 
0.0625, 
0.125 

66 ACSFPKCP[6FTrp]VEGCA[CONH2] NT 0.489 0.125, 
0.125, 0.25 

67 ACSFPKCPW[tBuGly]EGCA[CONH2] NT 574 8, 16, >16 

68 ACSFPKCPW[Cbg]EGCA[CONH2] NT 187 4, 8, 8 

69 ACSFPKCPW[dA]EGCA[CONH2] NT NB1 >16, >16, 
>16 

1 No binding observed at 2500 nM 
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Figure S-8: Tolerance for amino acid substitution in Peptide 2 as characterized by 

binding of EcPBP3. Single residue library selections, alanine scanning and medicinal 

chemistry were used to evaluate the tolerance for substitution at each position, and 

rationalised using structural biology. Binding of peptides to EcPBP3 was evaluated in a) FP 

competition assays using tracer 1 and b) SPR assays. Points represent the geometric mean 

of at least 2 replicates. Triangles, alanine scan peptides; circles, all other substitutions. SL, 

sensitivity limit of assay. 
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Table S-6: MIC evaluation of peptides and conjugates against E. coli. MICs were determined in 
caMHB for hyperporinated strains, and in MHB for E. coli ATCC 25922. 

Compound MIC (μg mL-1) Ki (nM) by 
fluorescence 
polarisation 

with tracer 1, 
Geometric mean 
(Lower 95% CI of 
geo. Mean; Upper 

95% CI of geo. 
Mean, n=number of 

values) 

E. coli GKCW101 
(WT) 

E. coli GKCW102 
(EcPore) 

E. coli 
ATCC 25922 

 

Peptide 2 >128, >128, >128 0.5, 1, 2 >16, >16, >16 <9 (n=46) 
Conjugate 2 4, 4, 8 0.5, 1, 1 1, 2, 2 27.7nM (12.5, 42.9) 

n=16 
Conjugate 3 >64, >64, >64 16, 16, 16 64, 64, >64 NT 

Figure S-9: Non-natural substitutions screened in natural peptide 2. 5FPhe, 

pentafluoro-phenylalanine; 3FPhe, 3-fluoro-phenylalanine; 2FPhe, 2-fluoro-phenylalanine; 

HPhe, homophenylalanine; 2MePhe, 2-methyl-phenylalanine; 4MePhe, 4-methyl-

phenylalanine; 4Pal, 4-pyridylalanine; 2Pal, 2-pyridylalanine; hArg, homoarginine; 

3QuinAla, 3-Quinoyl-L-alanine; 5MeOTrp, 5-methoxytryptophan; 4MeOTrp, 4-

methoxytryptophan; 6ClTrp, 6-chlorotryptophan; 6FlTrp, 6-fluorotryptophan; tBuGly, tert-

butyl-leucine; Cbg, cyclobutylglycine. 
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Figure S-10: Cytotoxicity of peptide 2 and conjugate 1 against human cells. 
Compounds were tested against a) HT1080 cells, b) A549 cells and c) HepG2 cells. Each 

point represents a technical replicate, derived from n≥2 biological replicates. Data were 

analyzed using an unpaired t-test (two-tailed) to compare compounds with the vehicle 

control. ns, no significant difference; ****, P < 0.0001.  
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Table S-7: Plasma stability (mouse) of conjugates with DRAMP18563 variants 

Conjugate DRAMP variant Plasma stability (t1/2), h 

1 L-amino acids 0.3 
2 Retroinverso 5.7 
8 D-amino acids 5.3 

 

Table S-8: Blood stability (mouse) for SAR peptides. Results are the average of two 
technical replicates. Data were generated with EDTA as the anticoagulant. MICs were 
generated in caMHB medium. 

Peptide Sequence Blood 
stability (t1/2), 
h 

MIC (μg mL-1)  
E. coli GKCW102 

2 ACSFPKCPWVEGCA NT 0.5, 1, 2 

25 ACSFP[HArg]CPWVEGCA 0.2 0.25, 0.5, 0.5 

70 ACSFP[HArg]CPWVEGC 0.3 0.125, 0.125, 0.25 

71 CSFP[HArg]CPWVEGCA 5.7 0.125, 0.25, 0.5 

72 CSFP[HArg]CPWVEGC 3.0 0.5, 1, 1 

73 [-Ac]ACSFP[HArg]CPWVEGCA 14.1 0.5, 1, 2 

74 [-Ac]CSFP[HArg]CPWVEGCA 17.7 0.25, 0.5, 1 

75 [-Ac]ACSFP[HArg]CP[6ClTrp]VEGCA 11.4 0.0625, 0.125, 
0.125 

 

Table S-9: Blood stability (mouse) for SAR conjugates. Results are the average of two 
technical replicates. Data were generated with heparin as the anticoagulant. MICs were 
generated in MHB medium. * indicates the position of conjugation in each case. 

Conjugate Sequence Blood 
stability 
(t1/2), h 

MIC (μg mL-1)  
E. coli 
ATCC25922 

2 ACSFPKCPWVEGCA* 6.9 0.5, 1, 2 

4 ACSFP[HArg]CP[6ClTrp]VEGCA* 8.8 0.5, 2, 2 

5 [-Ac]ACSFP[HArg]CP[6ClTrp]VEGCA* 19.9 2, 4, 4 

6 [-Ac]CSFP[HArg]CP[6ClTrp]VEGCA* 4.4 0.5, 1, 2 

7 [-Ac]CSFP[HArg]CPWVEGCA* 2.8 1, 1, 4 
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Table S-10: EcPBP3-targeted bicyclic peptide-vector conjugates had promising spectrum of 
activity against related strains of the Enterobacterales. Antimicrobial activity of Conjugate 1 and 
Conjugate 2 in MIC assays against strains of the Enterobacterales order (E. coli, C. freundii, K. 
pneumoniae, E. cloacae, P. mirabilis) as well as two additional high-priority Gram negative 
pathogens, A. baumannii and P. aeruginosa. MICs were generated in caMHB medium, and number 
of replicates are given in brackets. 

Organism % 
identity 
of ftsI 
gene 
product 
as 
compar
ed to E. 
coli ftsI 

Strain MIC (μg mL-1) 

Conjugate 
1  

Conjugate 2  Meropenem Levofloxacin 

Escherichia 
coli 

100 ATCC 
25922 

2,4 (2) 2,8 (2) 0.016,0.03 
(2) 

0.016,0.016,
0.03 (3) 

ATCC 
BAA-2469 

32,32 (2) 8,8 (2) >2,>2 (2) >2,>2,>2 (3) 

NCTC 
13441 

4,4 (2) 4,8 (2) 0.016,0.03 
(2) 

>2,>2,>2 (3) 

UTI89 4,4 (2) 8 (1) 0.016,0.016 
(2) 

0.03,0.125 
(2) 

Citrobacter 
freundii 

96 AR0116 8,8 (2) 8 (1) >2,>2 (2) >2,>2 (2) 

B121 4,4 (2) 8 (1) 0.016,0.03 
(2) 

0.25,0.25 (2) 

Klebsiella 
pneumoniae 

94 ATCC 
43816 

4,4 (2) 8,16 (2) 0.03,0.03 (2) 0.06,0.06,0.
06 (3) 

ATCC 
700603 

4,4 (2) 16 (1) 0.03,0.03 (2) 0.5,1 (2) 

B454 4,8 (2) 16,32 (2) 0.03,0.03 (2) >2,>2,>2 (3) 

KPNIH1 8,8 (2) 32,>64 (2) >2,>2 (2) >2,>2,>2 (3) 

Enterobacter 
cloacae 

94 AR0032 2,4 (2) 4 (1) 0.25,0.5 (2) 0.5,0.5 (2) 

AR0038 2,2 (2) 8 (1) >2,>2 (2) >2,>2 (2) 

B173 4,4 (2) 16 (1) 0.03,0.03 (2) 0.03,0.03 (2) 

KPC114 4,4 (2) 8 (1) >2,>2 (2) 0.5,0.5 (2) 

Proteus 
mirabilis 

75 AR159 >64, >128 
(2) 

>64 (1) >2,>2 (2) 2,2 (2) 

ATCC 
43071 

>64, >128 
(2) 

>64 (1) 0.06,0.125 
(2) 

0.06,0.06 (2) 

Pseudomona
s aeruginosa 

45 ATCC 
27853 

>64, >128 
(2) 

>64, >64 (2) 0.5,0.5 (2) 1,1,1 (3) 

NCTC 
13437 

>64, >128 
(2) 

>64 (1) >2,>2 (2) 2,2 (2) 

Acinetobacte
r baumannii 

40 AR0275 >64, >128 
(2) 

>64 (1) >2,>2 (2) 2,2 (2) 

NCTC 
12156 

>64, >128 
(2) 

>64 (1) 1,1 (2) 0.25,0.5 (2) 
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Table S-11: Sequence homology (%) of the gene product of ftsI from relevant organisms of 
the Enterobacterales, plus A. baumannii and P. aeruginosa. Sequences are labelled with 
gene, organism and the NCBI accession number for the protein sequence. 
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FTSI_ECOLI 
_WP_000642196.1 

100 96 94 94 75 45 40 

FTSI_CFREUNDII 
_WP_088902745.1 

96 100 93 95 74 46 39 

FTSI_KPNEUMONIAE 
_WP_002888559.1 

94 93 100 96 75 46 40 

FTSI_ECLOACAE 
_CP033466.1 

94 95 96 100 75 45 40 

FTSI_PMIRABILIS 
_EEI48461.1 

75 74 75 75 100 43 39 

FTSI_PAERUGINOSA 
_UTQ31465.1 

45 46 46 45 43 100 39 

FTSI_ABAUMANNII 
_AEK25671.1 

40 39 40 40 39 39 100 
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Peptide sequences 

Tracers 

Tracer  Sequence 

1 [-Fl]G[Sar5]ACSFPKCPWVEGCA[CONH2] 

2 ACSFPKCPWVEGCA[Sar6][KFl][CONH2] 

 

Conjugates 

Conjugate Peptide sequence Vector sequence 

1 ACSFPKCPWVEGCA[K(PYA)] KSLRRVWRSWR[CAzal] 

2 ACSFPKCPWVEGCA[K(PYA)] [CAzal][dR][dW][dS][dR][dW][dV][dR][dR][dL][dS][dK][CONH2] 

3 [dA][dC][dS][dF][dP][dK][dC][dP][dW][dV][dE]G[dC][dA][K(PYA)] [CAzal][dR][dW][dS][dR][dW][dV][dR][dR][dL][dS][dK] 

4 ACSFP[HArg]CP[6ClTrp]VEGCA[K(PYA)] [CAzal][dR][dW][dS][dR][dW][dV][dR][dR][dL][dS][dK] 

5 [-Ac]ACSFP[HArg]CP[6ClTrp]VEGCA[K(PYA)] [CAzal][dR][dW][dS][dR][dW][dV][dR][dR][dL][dS][dK] 

6 [-Ac]CSFP[HArg]CP[6ClTrp]VEGCA[K(PYA)] [CAzal][dR][dW][dS][dR][dW][dV][dR][dR][dL][dS][dK] 

7 [-Ac]CSFP[HArg]CPWVEGCA[K(PYA)] [CAzal][dR][dW][dS][dR][dW][dV][dR][dR][dL][dS][dK] 

8 ACSFPKCPWVEGCA[K(PYA)] [dK][dS][dL][dR][dR][dV][dW][dR][dS][dW][dR][CAzal] 

 

Peptides 

Peptide Sequence 

1 ACAADRLWCLAKNDWCA[CONH2] 

2 ACSFPKCPWVEGCA[CONH2] 

3 ACAKTPEWLCGFNAYCA[CONH2] 

4 ACRGESSFCLMFPELCA[CONH2] 

5 ACRTFGCWWEGCA[CONH2] 

6 ACADTIYSLTCVPYPCA[CONH2] 

7 ACATEFLYPLCWWDNCA[CONH2] 

8 ACEVVYPLCYWSDCA[CONH2] 

9 ACYKYPGLCLEFTNMCA[CONH2] 
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10 ACYPGLPPELCSPSFCA[CONH2] 

11 ACPYAYPGLCLEFKSCA[CONH2] 

12 ACPERLCALGLPTLRCA[CONH2] 

13 ACLENCYYVPYYGYACA[CONH2] 

14 ACIRERCWDLKENDWCA[CONH2] 

15 ACARPVVLCYWPEDCA[CONH2] 

16 ACAFPKCPWVEGCA[CONH2] 

17 ACSAPKCPWVEGCA[CONH2] 

18 ACSFAKCPWVEGCA[CONH2] 

19 ACSFPACPWVEGCA[CONH2] 

20 ACSFPKCAWVEGCA[CONH2] 

21 ACSFPKCPAVEGCA[CONH2] 

22 ACSFPKCPWAEGCA[CONH2] 

23 ACSFPKCPWVAGCA[CONH2] 

24 ACSFPKCPWVEACA[CONH2] 

25 ACSFP[HArg]CPWVEGCA[CONH2] 

26 ACGFP[HArg]CPWVEGCA[CONH2] 

27 ACLFP[HArg]CPWVEGCA[CONH2] 

28 ACFFP[HArg]CPWVEGCA[CONH2] 

29 ACNFP[HArg]CPWVEGCA[CONH2] 

30 ACQFP[HArg]CPWVEGCA[CONH2] 

31 ACEFP[HArg]CPWVEGCA[CONH2] 

32 ACSHP[HArg]CPWVEGCA[CONH2] 

33 ACSFG[HArg]CPWVEGCA[CONH2] 

34 ACSFY[HArg]CPWVEGCA[CONH2] 

35 ACSFS[HArg]CPWVEGCA[CONH2] 

36 ACSFT[HArg]CPWVEGCA[CONH2] 

37 ACSFH[HArg]CPWVEGCA[CONH2] 

38 ACSFD[HArg]CPWVEGCA[CONH2] 

39 ACSFPTCPWVEGCA[CONH2] 
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40 ACSFPHCPWVEGCA[CONH2] 

41 ACSFP[HArg]CGWVEGCA[CONH2] 

42 ACSFP[HArg]CPYVEGCA[CONH2] 

43 ACSFP[HArg]CPFVEGCA[CONH2] 

44 ACSFP[HArg]CPHVEGCA[CONH2] 

45 ACSFP[HArg]CPWIEGCA[CONH2] 

46 ACSFP[HArg]CPWTEGCA[CONH2] 

47 ACSFP[HArg]CPWVPGCA[CONH2] 

48 ACSFP[HArg]CPWVLGCA[CONH2] 

49 ACSFP[HArg]CPWVFGCA[CONH2] 

50 ACSFP[HArg]CPWVQGCA[CONH2] 

51 ACSFP[HArg]CPWVEYCA[CONH2] 

52 ACSFP[HArg]CPWVENCA[CONH2] 

53 ACSFP[HArg]CPWVEHCA[CONH2] 

54 ACS[5FPhe]PKCPWVEGCA[CONH2] 

55 ACS[3FPhe]PKCPWVEGCA[CONH2] 

56 ACS[2FPhe]PKCPWVEGCA[CONH2] 

57 ACS[2MePhe]PKCPWVEGCA[CONH2] 

58 ACS[4MePhe]PKCPWVEGCA[CONH2] 

59 ACS[4Pal]PKCPWVEGCA[CONH2] 

60 ACS[2Pal]PKCPWVEGCA[CONH2] 

61 ACS[HPhe]PKCPWVEGCA[CONH2] 

62 ACSFPKCP[3QuinAla]VEGCA[CONH2] 

63 ACSFPKCP[5MeoTrp]VEGCA[CONH2] 

64 ACSFPKCP[4MeoTrp]VEGCA[CONH2] 

65 ACSFPKCP[6ClTrp]VEGCA[CONH2] 

66 ACSFPKCP[6FTrp]VEGCA[CONH2] 

67 ACSFPKCPW[tBuGly]EGCA[CONH2] 

68 ACSFPKCPW[Cbg]EGCA[CONH2] 

69 ACSFPKCPW[dA]EGCA[CONH2] 
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70 ACSFP[HArg]CPWVEGC[CONH2] 

71 CSFP[HArg]CPWVEGCA[CONH2] 

72 CSFP[HArg]CPWVEGC[CONH2] 

73 [-Ac]ACSFP[HArg]CPWVEGCA[CONH2] 

74 [-Ac]CSFP[HArg]CPWVEGCA[CONH2] 

75 [-Ac]ACSFP[HArg]CP[6ClTrp]VEGCA[CONH2] 

76 [dA][dC][dS][dF][dP][dK][dC][dP][dW][dV][dE]G[dC][dA][CONH2] 
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Peptide QC data 
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Peptide 68
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Peptide 69
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Peptide 70 
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Peptide 72
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Peptide 73
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Peptide 74
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Peptide 75 
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Peptide 76
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Conjugate 1 

 

 

Conjugate 2 
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Conjugate 3 
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Conjugate 4 
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Conjugate 5 
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Conjugate 6 
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Conjugate 7 
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Conjugate 8 
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Tracer 1

 

 

+Na 
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Tracer 2 

 

+Na 


