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Table S1. Bacterial strains employed in this study.

Strain

Source

Comments

E. coli CFT073

E. coli UTI89

E. coli H9049

E. coliK-12

E. coliB

L. rhamnosus GG

S. aureus

A. baumannii

ATCC

Prof. L. Cegelski

(Stanford University)

Prof. C. T. Walsh

ATCC

ATCC

ATCC

ATCC

ATCC

Clinical isolate, uropathogenic
Salmochelin production

FepA, IroN expression
Clinical isolate, uropathogenic
Salmochelin production

FepA, IroN expression
Clinical isolate

FepA expression

Common lab strain, BL1

FepA expression

Common lab strain, BL1

FepA expression

Clinical isolate, probiotic
Minimal metabolic iron requirement
Clinical isolate, pathogenic
No FepA or IroN expression
Clinical isolate, pathogenic

No FepA or IroN expression
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Iron Content of the Antimicrobial Assay Medium
The iron content of the antimicrobial assay medium was determined by ICP-OES (University of
lllinois Urbana-Champaign, UIUC) for two independently prepared batches. Both values are

reported.

Table S2. Iron content of the antimicrobial assay medium.?

Medium Fe concentration (ppm) Fe concentration (uM)
Luria Broth (LB)" 0.339 6.05
0.342 6.11
50% Mueller Hinton Broth 0.265 4.73
(MHB)® 0.173 3.09
Modified M9 minimal medium ° 0.018 0.323
0.019 0.341
1:1 MRS/MHB medium °© 0.624 11.2
0.647 11.6

#The samples were stored in polypropylene tubes, and sent to UIUC for ICP-OES analysis. The
samples were stored at room temperature and shipped at ambient temperature. ° Data
previously reported.’ ° Growth media was prepared as described in the main text and autoclaved.

Table S3. Characterization of compounds 7-10,12,13.

HPLC retention

Compound Name Observed m/z° Calculated m/z°
time (min)?
MGE-Amp 22.8 1519.4639 1519.4730
MGE-Amx 21.6 1535.4685 1535.4679
DGE-Amp 21.3 1703.5069° 1703.5077°
10 DGE-Amx 19.9 1697.5235 1697.5207
12 MGE-PEG3-N3 22.0 1076.3214 1076.3215
13 DGE-PEG3-N; 20.0 1238.3744 1238.3743

#HPLC gradient used for all compounds is 0% B for 5 min followed by 0-100% B over 30 min, 1
mL/min. ° All m/z values correspond to [M+H]" unless specified otherwise. ° The m/z value
corresponds to [M+Na]".

S4



BLAST Search for iroN Sequence
The iroN sequence (2,178 bp) from E. coli CFT073 was used to search the sequences
deposited in the nucleotide collection of GenBank (as of May 14, 2015) using the BLASTN
2.2.30+ program (http://blast.ncbi.nlm.nih.gov/Blast.cgi).? The results (£78% sequence identity)

are summarized below.

Table S4. Results from BLAST search using iroN of E. coli CFT073.

% Sequence

Species Comments Ref.
Identity
E. coli ATCC 25922 100 Laboratory reference strain for antimicrobial 3
testing

E. coli Nissle 1917 100 Probiotic 4
E. coli CFT073 100 Uropathogenic 5
E. coli 83972 99 Uropathogenic, asymptomatic bacteriuria 6
E. coli 536 99 Uropathogenic 7
E. coli IHE3034 99 Meningitis 8
S. dysenteriae 1617 99 Shigellosis 9
S. dysenteriae Sd197 99 Shigellosis 10
E. coliUM146 99 Adherent invasive, Crohn’s disease 11
E. coli UTI89 99 Uropathogenic 12
E. coli ECONIH1 99 Carbapenemase-producing isolate 13
E. cloacae ECNIH2 91 Carbapenemase-producing isolate 13
K. pneumoniae ATCC 43816 91 Uropathogenic, rifampin-resistant isolate 14
KPPR1

K. pneumoniae NTUH-K2044 91 Liver abscess and meningitis 15
E. aerogenes EA1509E 83 Pandrug-resistant isolate 16
E. aerogenes KCTC 2190 83 Laboratory reference strain for antimicrobial 17

testing

Salmonella enterica 78 Salmonellosis 18
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Fig. S1. Analytical HPLC traces of 100 uL of 100 uM Ent-PEG3-N3 11 incubated with 1 uM
MceC in 100 mM Tris-HCI, pH 8.0, 5 mM MgCl,, and 3 mM UDP-GIc for the indicated time. The
samples were quenched with 10 uL of 6% TFA. Method: 0-100% B over 30 min, 1 mL/min. (a)
Absorbance monitored at 220 nm. (b) Absorbance monitored at 316 nm.
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Fig. S2. Analytical HPLC traces of 100 uL of 100 uM Ent-PEG3-N3; 11 incubated with 1 uM IroB
in 100 mM Tris-HCI, pH 8.0, 5 mM MgCl,, and 3 mM UDP-GIc for the indicated time. The
samples were quenched with 10 uL of 6% TFA. Method: 0-100% B over 30 min, 1 mL/min. (a)
Absorbance monitored at 220 nm. (b) Absorbance monitored at 316 nm.
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Fig. S3. Optical absorption spectra of 40 uM GIcEnt-Amp/Amx in the absence (grey) and
presence (black) of 0.95 equivalents of Fe(lll) (MeOH, rt). (a) MGE-Amp 7. (b) MGE-Amx 8. (c)
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All assays were performed in 50% MHB medium (t = 19 h, T = 30 °C) (mean = standard
deviation, n = 3). An asterisk indicates ODggg < 0.01.
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Fig. $16. (a,b) Bacterial growth monitored by (a) ODgg and (b) CFU/mL for cultures of E. coli K-
12 only, CFTO073 only, and 1:1 K-12/CFT073 mixtures treated with 100 nM Amx or 100 nM
(Glc)Ent-Amx 6/8/10 in the presence of 200 uM DP. (c,d) Bacterial growth monitored by (c)
ODggo and (d) CFU/mL for cultures of E. coli K-12 only, UTI89 only, and 1:1 K-12/UTI89
mixtures treated with 100 nM Amx or 100 nM (GIc)Ent-Amx 6/8/10 in the presence of 200 uM
DP. (e,f) Bacterial growth monitored by (e) ODgoo and (f) CFU/mL for cultures of L. rhamnosus
GG ATCC 53103 only, E. coli CFTO73 only, and 1:1 L. rhamnosus GG/E. coli CFT073 mixtures
treated with 1 uM Amx or 1 uM (Glc)Ent-Amx 6/8/10 in the presence of 200 uM DP. All mixed-E.
coli antimicrobial assays were performed in 50% MHB medium and all mixed-species
antimicrobial assays were conducted in 1:1 MRS/MHB medium (t = 19 h, T = 30 °C) (mean =
standard deviation, n = 3). An asterisk indicates ODggo < 0.01 or no colony formation.
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Fig. $17. Antibacterial activity of (Glc)Ent-Amp/Amx 5-10 against L. rhamnosus GG (ATCC
53103) in 1:1 MRS/MHB medium in the absence and presence of 200 uM DP (t=19 h, T =30
°C) (mean = standard deviation, n = 3).
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Fig. $18. Antibacterial activity of (Glc)Ent-Amp/Amx 5-10 against S. aureus ATCC 25923 in
50% MHB medium in the absence and presence of 200 uM DP (t = 19 h, T = 30 °C) (mean =
standard deviation, n = 3).

Note: These data are consistent with our prior report of Ent-Amp/Amx antibacterial activity
against S. aureus ATCC 25923 (ref. 1 of Supplementary Information).
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Fig. S19. (a,b) Bacterial growth monitored by (a) ODgy and (b) CFU/mL for cultures of S.
aureus ATCC 25923 only, E. coli CFT073 only, and 1:1 S. aureus / E. coli CFT073 mixtures
treated with 1 uM Amp or 1 uM (GIc)Ent-Amp 5/7/9 in the presence of 200 uM DP. (c,d)
Bacterial growth monitored by (c) ODegoo and (d) CFU/mL for cultures of A. baumannii ATCC
17961 only, E. coli CFT073 only, and 1:1 A. baumannii | E. coli CFT073 mixtures treated with 1
uM Amp or 1 uM (GIc)Ent-Amp 5/7/9 in the presence of 200 uM DP. These assays were
performed in 50% MHB medium (t = 19 h, T = 30 °C) (mean = standard deviation, n = 3). An
asterisk indicates ODgoo < 0.01 or no colony formation.
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Fig. S20. (a,b) Bacterial growth monitored by (a) ODgy and (b) CFU/mL for cultures of S.
aureus ATCC 25923 only, E. coli CFT073 only, and 1:1 S. aureus / E. coli CFT073 mixtures
treated with 1 uM Amx or 1 uM (Glc)Ent-Amx 6/8/10 in the presence of 200 uM DP. (c,d)
Bacterial growth monitored by (c) ODegoo and (d) CFU/mL for cultures of A. baumannii ATCC
17961 only, E. coli CFT073 only, and 1:1 A. baumannii | E. coli CFT073 mixtures treated with 1
uM Amx or 1 uM (GIc)Ent-Amx 6/8/10 in the presence of 200 uM DP. These assays were
performed in 50% MHB medium (t = 19 h, T = 30 °C) (mean = standard deviation, n = 3). An

asterisk indicates ODgoo < 0.01 or no colony formation.
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Fig. S21. Antibacterial activity of (Glc)Ent-Amp/Amx 5-10 against A. baumannii ATCC 17961 in
50% MHB medium in the absence and presence of 200 uM DP (t = 19 h, T = 30 °C) (mean =
standard deviation, n = 3).

Note: This A. baumannii strain is insensitive to Amp/Amx over the concentration range tested.
The activity observed for the conjugates in the presence of DP likely arises from iron deprivation
caused by the conjugates sequestering Fe(lll) in the growth medium. The origin of the
enhanced activity of MGE-Amx against A. baumannii (+DP) is as-yet undetermined.
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Fig. S22. (a,b) Bacterial growth monitored by (a) ODgy and (b) CFU/mL for cultures of S.
aureus ATCC 25923 only, E. coli UTI89 only, and 1:1 S. aureus / E. coli UTI89 mixtures treated
with 1 uM Amp or 1 uM (GIc)Ent-Amp 5/7/9 in the presence of 200 uM DP. (c,d) Bacterial
growth monitored by (c) ODggo and (d) CFU/mL for cultures of A. baumannii ATCC 17961 only,
E. coli UTI89 only, and 1:1 A. baumannii | E. coli UTI89 mixtures treated with 1 uM Amp or 1 uM
(Glc)Ent-Amp 5/7/9 in the presence of 200 uM DP. These assays were performed in 50% MHB
medium (t = 19 h, T = 30 °C) (mean = standard deviation, n = 3). An asterisk indicates ODggg <
0.01 or no colony formation.
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Fig. S23. (a,b) Bacterial growth monitored by (a) ODgy and (b) CFU/mL for cultures of S.
aureus ATCC 25923 only, E. coli UTI89 only, and 1:1 S. aureus / E. coli UTI89 mixtures treated
with 1 uM Amx or 1 uM (Glc)Ent-Amx 6/8/10 in the presence of 200 uM DP. (c,d) Bacterial
growth monitored by (c) ODggo and (d) CFU/mL for cultures of A. baumannii ATCC 17961 only,
E. coli UTI89 only, and 1:1 A. baumannii | E. coli UT189 mixtures treated with 1 uM Amx or 1 uM
(Glc)Ent-Amx 6/8/10 in the presence of 200 uM DP. These assays were performed in 50% MHB
medium (t = 19 h, T = 30 °C) (mean =+ standard deviation, n = 3). An asterisk indicates ODggg <
0.01 or no colony formation.
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Fig. S24. Antibacterial activity of (Glc)Ent-Amp/Amx 5-10 against E. coli CFT073 in the
presence of Lcn2 or BSA. E. coli CFT073 was treated with (a) 100 nM ferric-preloaded (Glc)Ent-
Amp 5/7/9 or (b) 100 nM ferric-preloaded (Glc)Ent-Amx 6/8/10 in the absence and presence of 1
uM Lcn2 or 1 uM BSA. For Fe(lll) preloading, 0.95 equiv of Fe(lll) was added to each conjugate.
The assays were conducted in modified M9 medium (t = 24 h, T = 37 °C) (mean =+ standard
deviation, n = 3). An asterisk indicates ODggg < 0.01.
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Fig. S25. Cytotoxicity studies of apo and Fe(lll)-preloaded (Glc)Ent-Amp/Amx 5-10 against
human colonic epithelial cells (T84 cells) in 1:1 DMEM/F-12 with 10% FBS, and 1% penicillin

and streptomycin (t =24 h, T = 37 °C, 5% CO,). Percentage of cell viability is quantified by MTT
assay after a 24-h treatment of the conjugates (mean =+ standard deviation, n = 3).
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Fig. $26. Analytical HPLC traces of purified MGE-Amp 7 (0% B for 5 min followed by 0-100% B
over 30 min, 1 mL/min). (a) Absorbance monitored at 220 nm. (b) Absorbance monitored at 316
nm. The sample was dissolved in 1:1 MeCN/H,0.
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Fig. S27. Analytical HPLC traces of purified MGE-Amx 8 (0% B for 5 min followed by 0-100% B
over 30 min, 1 mL/min). (a) Absorbance monitored at 220 nm. (b) Absorbance monitored at 316
nm. The sample was dissolved in 1:1 MeCN/H,0.
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Fig. $S28. Analytical HPLC traces of purified DGE-Amp 9 (0% B for 5 min followed by 0-100% B
over 30 min, 1 mL/min). (a) Absorbance monitored at 220 nm. (b) Absorbance monitored at 316
nm. The sample was dissolved in 1:1 MeCN/H,0.
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Fig. $29. Analytical HPLC traces of purified DGE-Amx 10 (0% B for 5 min followed by 0-100%
B over 30 min, 1 mL/min). (a) Absorbance monitored at 220 nm. (b) Absorbance monitored at
316 nm. The sample was dissolved in 1:1 MeCN/H,0.
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Fig. $30. Analytical HPLC traces of purified MGE-PEG3-N3 12 (0% B for 5 min followed by 0-
100% B over 30 min, 1 mL/min). (a) Absorbance monitored at 220 nm. (b) Absorbance
monitored at 316 nm. The sample was dissolved in 1:1 MeCN/H,0.
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Fig. $31. Analytical HPLC traces of purified DGE-PEG3-N3; 13 (0% B for 5 min followed by 0-
100% B over 30 min, 1 mL/min). (a) Absorbance monitored at 220 nm. (b) Absorbance
monitored at 316 nm. The sample was dissolved in 1:1 MeCN/H,0.
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