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I. Additional Figures and Tables
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Figure S1. Representative scheme of the biosynthetic routes of Kdo and LPS in Escherichia coli cells. A: The de novo Kdo
biosynthesis. B: The Kdo salvage pathway.

Media + Kdo-8-N; Media + Kdo-8-N, Media + Kdo Media (no subtrate)
positive negative positive positive

phase contrast green channel

merged channels

Figure S2. E. coliBW25113 cells grown in M9 medium: with Kdo-8-N3 and clicked with FAM-DBCO (A1-C1); with Kdo-8-N3 but
not clicked with any fluorophore (A2-C2); with Kdo and clicked with FAM-DBCO (A3-C3); without the supplementation of Kdo
or Kdo-8-Ns but treated with FAM-DBCO (A4-C4). Cells were visualized with a Nikon Ti-E microscope using fluorescence optics
(A1-A4: green channel), phase contrast (B1-B4), and co-localization of fluorescent and phase contrast images (C1-C4: merged
channels).
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Figure S3. LPS separation on 16% Tris-Tricine SDS-PAGE: E. coli BW25113 cells grown with or without Kdo-8-N3 (1 mM or 5
mM) in M9 minimal medium or the rich LB medium and clicked with Cy3-DBCO: Fluorescence image (top) of labeled LPS
bands and Coomassie stained gel image (bottom) to visualize the protein content of the samples. The protein ladder (lane 1)
was not observed with the Coomassie staining protocol due to the 40-fold dilution of the commercial stock solution, which
rendered the final amounts of the reference too low to allow staining. No bands were observed on the lanes containing E.
coli cell samples, indicating that the samples do not contain proteins, or that the amount is too low for detection.
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Figure S4. 16% Tris-Tricine SDS-PAGE gel images showing differential LPS labeling for the different E. coli strains when grown
in LB with 5 mM Kdo-8-N3 (+Ns), with 5 mM Kdo (-N3) or without the supplementation of either substrate (-). A: Fluorescence
images showing labeled structures. B: Silver-stained images showing total LPS. C: Superimposed gel images.
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Figure S5. 16% Tris-Tricine SDS-PAGE LPS separation gel images for the selection of pathogenic E. coli strains visualized by
microscopy.

Species (classification if known) ID code (in this study) | Source/Origin
Escherichia coli K-12 BD792 BW25113 Leibniz Institute (DSM 27469)
Escherichia coli 055:K59(B5) 055:B5 Leibniz Institute (DSM 4779)
Escherichia coli 0119 ATCC: The Global Bioresource Center
Escherichia coli ET12567 derivative ET8 Zhu et al.l
Escherichia coli SOR-A UMCG
(Bacteremia sample)
Escherichia coli SOR-B UMCG
(Bacteremia sample)
Escherichia coli SOR-C UMCG
(Bacteremia sample)
Escherichia coli SOR-D UMCG
(Bacteremia sample)
Escherichia coli SOR-E UMCG
(Bacteremia sample)
Escherichia coli P-1 UMCG
(Clinical isolate)
Escherichia coli p-2 UMCG
(Clinical isolate characterized by Francis M.
Cavallo)
Escherichia coli P-3 UMCG
(Clinical isolate characterized by Francis M.
Cavallo)
Escherichia coli P-4 UMCG
(Clinical isolate characterized by Francis M.
Cavallo)
Escherichia coli P-5 UMCG
(Clinical isolate characterized by Francis M.
Cavallo)
Escherichia coli Imp-A UMCG
(Clinical isolate from synovial fluid of a patient with
an infected implant)
Escherichia coli Imp-B UMCG
(Clinical isolate from synovial fluid of a patient with
an infected implant)

Table S1. List of the bacterial species and strains used in this work including the ID codes. (UMCG: University Medical Center
Groningen).



Il. Experimental Procedures
General Procedures

All solvents used were of commercial grade and used without further purification unless stated
otherwise. Dry solvents were generated by an MBraun SPS 800 solvent purification system or dried
over activated (by heating in vacuo) molecular sieves 4A (Merck, Germany). Column chromatography
was performed manually with silica (Standard Silica 60M, 0.04 — 0.063 mm, 230 —400 mesh, Macherey-
Nagel GmbH, Germany) or by an automated column chromatography instrument; Reveleris flash
column chromatography system (purchased from Buchi). Solvents used for workup and column
chromatography were of technical or HPLC grade from Boom, Biosolve, or Honeywell and used as
purchased. Solvents were removed by rotary evaporation under reduced pressure at 40 °C, unless
specified otherwise. Reagents were purchased from Sigma-Aldrich, Acros, TCl Europe, or CarboSynth
and used without further purification. Reaction temperature refers to the temperature of the heating
or cooling baths equipped with a stirring bar. Reaction pH values were measured using a portable pH
meter (Mettler Toledo, S2-K, 30207950) equipped with an Inlab Micro pro ISM electrode (Mettler
Toledo, 51344163) or with indicator sticks (pH 0-14, VWR International, H0011400075). Reactions
were monitored by TLC analysis on Merck silica gel 60/Kieselguhr F254 and spots were visualized by
UV light, or spraying with orcinol stain (180 mg orcinol, 10 mL 85% HsPO4, 5 mL EtOH, and 85 mL H,0)
or with Seebach’s stain (2.5 g phosphomolybdic acid, 1 g Ce(SO4),, 6 mL H,SO4 and 94 mL H,0), or with
Ninhydrin stain (1.5 g ninhydrin, 3 mL acetic acid and 100 mL n-butanol) followed by heating with a
heat gun.

'H and *C NMR spectra were recorded on a Varian Agilent 400-MR (400/100 MHz) or Bruker (600/151
MHz). Chemical shifts are given in ppm with the solvent resonance as an internal standard (CDCls: 6
7.26 for 'H, & 77 for 3C, CDs0D: 6 3.31 for *H, & 49 for *C and D,0: § 4.79 for *H). All individual signals
were assigned using 2D NMR spectroscopy: HH-gCOSY, gHSQC. Data are reported as follows: chemical
shifts (8), multiplicity (s = singlet, d = doublet, dd = double doublet, ddd = double double doublet, t =
triplet, g = quartet, m = multiplet,), coupling constants J (Hz), and integration. High-resolution mass
measurements were performed on an LTQ Orbitrap XL spectrometer (Thermo Fisher Scientific) with
an ESl ionization source.

Chemical Synthesis of Kdo
3-Deoxy-a/B-b-manno-oct-2-ulosonic acid (1: Kdo)

To a solution of NaHCOs3 (48 mg, 0.05 eq) in distilled water (3 mL) was added
10 M aqueous NaOH at 0 °C until pH 12 (as monitored by pH indicator sticks).
Oxaloacetic acid (1.5 g, 11.36 mmol, 1 eq) in distilled water (7 mL) and 10 M
ag. NaOH (~4 mL) were added simultaneously dropwise over a period of 25
min, while keeping the pH above 12 (as monitored by pH meter). The pH was stabilized at 12.45 after
addition was complete. Commercial p-arabinose (2.2 g, 14.76 mmol, 1.3 eq) was dissolved in distilled
water (7 mL) and added dropwise into the reaction mixture over a period of 10 min. During the addition
the pH was adjusted to 12 and stabilized at 12.08 after the addition was complete. The reaction was
left to stir at ambient temperature for 2 h. After then, NiCl, (29 mg, 0.02 eq) was added into the
reaction mixture and the reaction mixture was heated to 50 °C. Amberlite IR120 (H*) resin was added
in portions over a period of 1 h until pH was stable at 5.41 for at least 15 min. The reaction mixture
was filtered, and the filtrate was applied to an anion exchange column (freshly prepared HCOs resin).
The product was eluted with a gradient of NaHCOs solution (0.5 M to 2 M). Combined fractions were
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neutralized using Amberlite IR120 (H*), filtered and then concentrated in vacuo to give the product as
a transparent foaming syrup (0.98 g, 4.09 mmol, 36%, 4:1 Kdo/4-epi-Kdo, including 11% pyruvate).

NMR data is in accordance with the reported data2. The major a-anomer product is reported: *H NMR
(600 MHz, D,0, HH-COSY, HSQC, HMBC) 6 4.07 (dqg, J = 12.0, 5.1, 4.1 Hz, 1H, H-4), 4.02 (dd, /= 2.0, 1.0
Hz, 1H, H-5), 3.89 (ddd, J = 10.9, 5.3, 2.5 Hz, 1H, H-7), 3.82 (d, J = 10.2 Hz, 1H, H-6), 3.81 -3.76 (m, 1H,
H-8’), 3.63 (dd, J = 12.0, 5.8 Hz, 1H, H-8"), 1.99 (t, / = 12.6 Hz, 1H, H-3’), 1.89 (dd, / = 13.1, 5.2 Hz, 1H,
H-3”). 3C NMR (151 MHz, D,0) & 176.7 (C-1), 96.4 (C-2), 71.1 (C-6), 69.2 (C-7), 66.6 (C-5), 66.2 (C-4),
63.0 (C-8), 33.6 (C-3). HR-MS (ESI): m/z: calcd for CgH130g [M - H]" 237.0616, found 237.0617.

Chemical Synthesis of Kdo-8-N;
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OMe p-Arabinose (5g, 33.3 mmol, 1 eq) was suspended in dry methanol (124 mL) under
N, and 32 mL of a freshly prepared methanolic HCI solution (0.94 M, 2 mL acetyl
OH chloride in 30 mL MeOH) was added dropwise at 0 °C over a period of 20 min (final
concentration 0.18 N HCI). The reaction was stirred overnight at ambient temperature. The reaction
was quenched by the addition of solid NaHCOs until pH ~7. The resulting suspension was filtered, and
the filtrate was concentrated in vacuo. Purification by column chromatography (silica gel, ethyl
acetate/methanol, 3/1, v/v) yielded the title compound S1 as a colorless syrup (4.88 g, 29.73 mmol,
89%, 2:1 a/B). TLC: Rs = 0.5 (ethyl acetate/methanol, 5/1, v/v). *H NMR (400 MHz, CDs0OD, HH-COSY,
HSQC) 6 4.76 (d, /= 1.6 Hz, 1H, H-1a), 4.74 (d, J = 4.4 Hz, 0.5H, H-1B), 3.98 —3.94 (m, 1H, H-2B, H-3B),
3.93 (dd, J=3.7, 1.6 Hz, 1H, H-2a), 3.90 (dd, / = 5.8, 3.7 Hz, 1H, H-4a), 3.83 (dd, J = 6.2, 3.6 Hz, 1H, H-
3a), 3.80-3.77 (m, 0.5H, H-4B), 3.75 (dd, J = 11.9, 3.3 Hz, 1H, H-5’a), 3.63 (dd, J = 11.9, 5.4 Hz, 1H, H-
5”a), 3.63-3.55 (m, 0.5H, 3.55, H-5B), (dd, J = 11.7, 7.2 Hz, 1H, H-5"B), 3.41 (s, 1.5H, OCH3), 3.37 (s,
3H, OCH3). 3C NMR (101 MHz, CDs0D) § 110.6 (C-1a), 104.0 (C-1B), 85.5 (C-4a), 84.4 (C-4B), 83.3 (C-
2a), 79.0 (C-3B), 78.7 (C-3a), 76.8 (C-2PB), 65.5 (C-5B), 63.0 (C-5a), 55.5 (OCH3), 55.2 (OCH3). HR-MS
(ESI): m/z: calcd for CsH1105 [M-H] 163.0612, found 163.0611.



I Methyl 5-deoxy-5-iodo-a/B-p-arabinofuranoside (2)

OOH
OMe O-Methyl-a/B-b-arabinofuranose (4.88 g, 29.73 mmol, 1 eq) was dissolved in

anhydrous THF (100 mL) under N, and cooled down to 0 °C. To the cooled solution
OH was added imidazole (5.26 g, 77.29 mmol, 2.6 eq), iodine (9.81 g, 38.65 mmol, 1.3
eq) and triphenylphosphine (9.36 g, 35.67 mmol, 1.2 eq) in the respective order. The reaction mixture
was stirred at 65 °C overnight. The reaction mixture was left to cool to ambient temperature and then
extracted with toluene/water. The aqueous layer was collected and concentrated in vacuo. Purification
by column chromatography (silica gel, heptane/ethyl acetate, 1/2, v/v) yielded the title compound 2
as a brown syrup (5.08 g, 18.54 mmol, 63%, 5:2 a/B). TLC: Rs = 0.43 (chloroform/acetone, 3/1, v/v). *H
NMR (400 MHz, CDCl5) 6 4.94 (d, J = 1.8 Hz, 1H, H-1a), 4.84 (d, /= 4.6 Hz, 0.4H, H-1B), 4.15 (dd, J = 2.6,
1.2 Hz, 1H, H-2a), 4.11 (dd, J=7.1, 4.6 Hz, 0.4H, H-2p3), 4.05-3.99 (m, 0.4H, H-48), 4.03 (ddd, J=6.0, 4.2
Hz, 1H, H-4a), 3.93 (t, J = 6.4 Hz, 0.4H, H-3B), 3.90 (dd, J = 4.3, 2.5 Hz, 1H, H-3a), 3.46 (s, 1.2H, OCH3),
3.45-3.37 (m, 0.4H, H-5'B), 3.41 (s, 3H, OCH3), 3.35 (dd, /= 10.4, 5.7 Hz, 1.4H, H-5'a, H-5"B), 3.30 (d,
J=6.5 Hz, 1H, H-5"a). 3C NMR (101 MHz, CDCl5) 6 108.93 (C-1a), 102.0 (C-1B), 84.3 (C-4a), 81.6 (C-
4B), 81.2 (C-3a), 81.0 (C-2a), 80.6 (C-3B), 78.6 (C-2p), 55.7 (OCH3), 55.3 (OCH3), 8.2 (C-5B), 6.7 (C-5a)).
HR-MS (ESI): m/z: calcd for CeH11104Na [M + Na]* 296.9594, found 296.9594.

N5 Methyl 2,3-di-O-acetyl-5-azido-5-deoxy-o/B-p-arabinofuranoside (S2)

OOH
OMe To a solution of compound 2 (5.08 g, 18.54 mmol, 1 eq) in DMF (96 mL) was

added NaNs (4.84 g, 74.31 mmol, 4 eq). The reaction was stirred at 80 °C for
OH 48 h. The reaction was allowed to cool down to ambient temperature and the
solvent was removed in vacuo. Purification by column chromatography (silica gel, pentane/ethyl
acetate, 1/2, v/v) yielded the title compound as a brown syrup (3.47 g, 18.34 mmol, 99%, 5:1 a/B). The
o-anomer was isolated separately and used in the next step. TLC: Rf = 0.5 (chloroform/acetone, 3/1,
v/v). *H NMR (400 MHz, CDCls, HH-COSY, HSQC) & 4.92 (s, 1H, H-1a), 4.16 (td, J = 3.8, 2.6 Hz, 1H, H-4a),
4.04 (d, J=1.2 Hz, 1H, H-2a), 3.89 (d, J = 2.6 Hz, 1H, H-3a), 3.65 (t, J = 3.8 Hz, 2H, H-1a), 3.41 (s, 3H,
OCHj3). 3C NMR (101 MHz, CDCl3) 6 109.3 (C-1), 85.0 (C-4), 79.9 (C-2), 78.8 (C-3), 55.2 (OCH3), 52.8 (C-
5). HR-MS (ESI): m/z: calcd for CeH11N3O4Na [M + Na]* 212.0642, found 212.0639.

N3 5-Azido-5-deoxy-a/B-p-arabinose (3: Ara-5-Ns)

OH
© OH  Compound S2 (0.69 g, 3.65 mmol, 1 eq) was dissolved in water (8.2 mL) and the

solution was heated up to 70 °C. Amberlite IR120 (H*) resin was added gradually
OH into the reaction mixture and the pH was adjusted to 3. The reaction was left
to stir at 70 °C overnight. Then the solvent was removed in vacuo. Purification by column
chromatography (silica gel, dichloromethane/methanol, 95/5, v/v) yielded the title compound 3 as a
brown syrup (0.46 g, 2.63 mmol, 72%, 2:1 o/B). TLC: R¢ = 0.48 (dichloromethane/acetone, 8/1, v/v). *H
NMR (400 MHz, CDs0D, HH-COSY, HSQC) & 5.20 (d, J = 4.5 Hz, 0.5H, H-1B), 5.14 (d, J = 2.6 Hz, 1H, H-
1a),4.13-4.07 (ddd, J = 9.6, 6.8, 3.4 Hz, 1H, H-4a), 3.98 (t, J = 6.5 Hz, 0.5H, H-4B), 3.91 (dd, J = 4.6, 2.6
Hz, 1.5H, H-2B, H-2a), 3.83 (dd, J = 6.6, 4.7 Hz, 1H, H-3a), 3.81 —3.77 (m, 0.5H, H-3B), 3.49 (dd, J = 13.2,
3.4 Hz, 1H, H-5'a), 3.42 — 3.37 (m, 2H, H-5”a, H-5'B, H-5”B). 3C NMR (101 MHz, CD;0D) & 103.3 (C-1a),
97.4 (C-1PB), 83.7 (C-2a), 83.0 (C-4a), 82.0 (C-3B), 78.7 (C-3a), 78.3 (C-2B), 77.3 (C-4B), 54.9 (C-5B), 53.2
(C-50a). IR Vmax/cm™ = 2104.8 (conj. CN). HR-MS (ESI): m/z: calcd for CsHsN3OsNa [M + Na]* 198.0485,
found 198.0483.



8-Azido-3,8-dideoxy-o/B-b-manno-oct-2-ulosonic acid (4: Kdo-8-Ns)

To a solution of NaHCOs5 (9.1 mg, 0.06 eq) in distilled water (0.7 mL) was
added 10 M aqueous NaOH at 0 °C until pH 13.50. Oxaloacetic acid (250 mg,
1.89 mmol, 1 eq) in distilled water (0.9 mL) and 10 M ag. NaOH (0.6 mL) were
added simultaneously dropwise over a period of 25 min, while keeping the
pH around 12-13 (as monitored by pH meter). The pH was stabilized at 12.35 after addition was
complete. Compound 3 (431 mg, 2.46 mmol, 1.3 eq) was dissolved in distilled water (1 mL) and added
dropwise into the reaction mixture over a period of 10 min. During the addition the pH was adjusted
to 13 and stabilized at 12.96 after the addition was complete. The reaction was left to stir at ambient
temperature for 2 h. After then, NiCl, (5 mg, 0.04 eq) was added into the reaction mixture and the
reaction mixture was heated to 50 °C. Amberlite IR120 (H*) resin was added in portions over a period
on 1 h until pH was stable at 4.47 for 15 min. The reaction mixture was filtered and the filtrate was
applied to an anion exchange column (freshly prepared HCOs resin). Product was eluted with a
gradient of NaHCO; solution (0.5 M to 2 M). Combined fractions were neutralized using Amberlite
IR120 (H*), filtered and then concentrated in vacuo to give the title product as a highly viscous syrup
(397 mg, 1.51 mmol, 80%, 4:1 Kdo-8-N3/4-epi-Kdo-8-Ns3, including 4% pyruvate). Data is reported for
the major a-anomer: *H NMR (600 MHz, D,0O, HH-COSY, HSQC, HMBC): § 4.07 (ddd, J = 11.7, 5.0, 2.9
Hz, 1H, H-4), 4.04 —3.96 (d, J = 3.0 Hz 1H, H-7), 4.03-3.96 (m, 1H, H-5), 3.83 (dd, J =9.2, 1.2 Hz, 1H, H-
6), 3.61 (dd, J = 13.2, 2.6 Hz, 1H, H-8’), 3.44 (dd, J = 13.1, 6.0 Hz, 1H, H-8"), 1.99 (t, J = 12.5 Hz, 1H, H-
3’), 1.85 (dd, J = 13.0, 5.1 Hz, 1H, H-3”). 3C NMR (151 MHz, D,0) § 176.5 (C-1), 96.4 (C-2), 71.6 (C-6),
68.1 (C-7), 66.4 (C-5), 66.2 (C-4), 53.7 (C-8), 33.6 (C-3). IR Vmax/cm™ = 2105.6 (conj. CN). HR-MS (ESI):
m/z: calcd for CgH12Ns07 [M - H]” 262.0681, found 262.0681.

Ill. Materials and Methods
Bacterial strains

Bacterial strains used in this project are: E. coli BW25113 (E. coli K-12 derivative, Leibniz Institute; DSM
27469), E. coli 055:B5 (E. coli 055:K59(B5), Leibniz Institute; DSM 4779), E. coli 0119 (ATCC: The Global
Bioresource Center), E. coli ET8 (E. coli ET12567 derivative obtained from Zhu et al.!) and clinical
isolates of E. coli obtained from the strains collection at the University Medical Center Groningen
(UMCG). Clinical E. coli isolates listed here as SOR-A, SOR-B, SOR-C, SOR-D, SOR-E, P-1, P-2, P-3, P-4, P-
5, imp-A and imp-B were obtained from independent blood cultures or from synovial fluid of parients
with infected implants (see Table S1 for details). All strains were preserved at -70 °C in lysogeny broth
(LB) containing 25% glycerol.

Materials

Lysogeny broth (LB Broth, Miller) used for bacterial growth was commercially obtained in powder form
from Sigma-Aldrich (L3522). Sterile Dubecco’s Phosphate Buffered Saline, PBS (1x), used in click
reactions or in microscopy experiments was commercially obtained from Gibco. The following
commercial click reagents were used in the corresponding click reactions: FAM-DBCO (FAM DBCO, 6-
isomer, Lumiprobe, 551F0), Cy3-DBCO (Cyanine3-DBCO, Lumiprobe, E10F0), TAMRA-DBCO (TAMRA
DBCO, 5-isomer, Lumiprobe, 4F77P) and FAM-Alkyne (FAM alkyne, 5-isomer, Lumiprobe, B41B0). All
reagents were prepared as stock solutions in DMSO (2.5 mM) and stored at -20°C. The protein ladder
used during SDS-PAGE was purchased from Bio-Rad (Precision Plus Protein™ Dual Color Standards;
1610374). LPS standards were purchased from Sigma-Aldrich: 026:B6 LPS Std (Lipopolysacharides from
Escherichia coli 026:B6, >10,000 EU/mg, purified by phenol extraction; L8274), O55:B5 LPS Std



(Lipopolysacharides from Escherichia coli 055:B5, purified by phenol extraction; L2880), and Kdo,-
lipidA (KLA, 290% (HPLC); SML2430). Commercial Kdo-8-N; was purchased from Click Chemistry Tools
(Kdo Azide, >90% purity, CAS 1380099-68-2, catalog #1241-10).

Bacterial growth media and growth conditions

The strains were grown either in lysogeny broth (LB (Miller), containing 10 g/L tryptone, 5 g/L yeast
extract, 10 g/L NaCl, pH 7.5, adjusted using 6 M HCl and 6 M NaOH) or M9 minimal medium (M9,
containing 0.3% KH;PO4, 0.6% Na;HPO., 0.5% NaCl, 0.1% NH4Cl, 2 mM MgS0,, 0.1 mM CaCl,
supplemented with 0.2% of maltose, sterilized through a filter) as indicated below. Overnight cultures
were typically prepared by inoculation of LB medium and incubation at 37 °C at 220 rpm.

Growth experiments

Growth experiments were performed in a microplate reader (BioTek®, Synergy H1) using 200 pL as the
final volume per well of a 96 well-plate. An overnight liquid culture was used to inoculate fresh LB or
M9 medium containing 5 mM of Kdo or Kdo-8-N3 or an equivalent amount of sterile MilliQ water to an
ODgoo of 0.05. The prepared plate was then incubated at 37 °C with continuous shaking for 24 h. ODgoo
measurements were recorded every 5 minutes and recorded. The growth analyses were done using
BioTek? Gen5 Software. Each experiment was repeated in triplicate and the average of these
measurements was used to depict the graphs along with the calculated standard deviations.

Copper-free click reaction

Overnight cultures were inoculated into 1 mL of fresh LB or M9 medium containing 1 mM or 5 mM of
Kdo or Kdo-8-N3 or an equivalent amount of sterile MilliQ water to an ODgoo of 0.05. The liquid cultures
were incubated at 37 °C at 220 rpm for 16 h, then pelleted at 7000 rpm for 2 min, and washed three
times using fresh medium. The cell pellets corresponding to an ODggo of 0.3 were resuspended in fresh
M9 medium and treated with the appropriate fluorophore to a final concentration of 0.25 mM in 20
uL. The reaction was performed at 37 °C for 1 h in the dark. After the reaction, the samples were
pelleted at 7000 rpm for 2 min and washed three times using fresh M9 medium. The resulting cell
pellets were prepared either for SDS-PAGE or fluorescence microscopy.

Copper-catalyzed click reaction

An overnight culture of E. coli BW25113 was used to inoculate 1 mL of M9 medium containing 5 mM
of Kdo-8-N3 or an equivalent amount of sterile MilliQ water to an ODggo of 0.05. The liquid cultures
were incubated at 37 °C at 220 rpm for 16 h, then pelleted at 7000 rpm for 2 min, and washed three
times using fresh medium. The cell pellets corresponding to an ODgoo of 0.3 were resuspended in 10 pl
PBS buffer (137 mM NacCl, 2.7 mM KCl, 10 mM Na,HPQO,, and 1.8 mM KH,PQ,, pH 7.4), and were treated
with 1 mM CuSQO4, 1 mM THPTA, and 0.25 mM FAM-Alkyne, followed by 20 mM NaAsc in a total volume
of 20 pL. The samples were incubated in the dark at 37 °C (no shaking) for 20 min. Afterwards, the cells
were washed three times with PBS buffer. The resulting cell pellets were prepared either for SDS-PAGE
or fluorescence microscopy.

Fluorescence imaging microscopy

The cell pellets corresponding to an ODggo of 0.3 in 1 mL were resuspended in 50 uL PBS buffer and 6
pL of each sample were mounted on a 1% agarose pad on a microscopy slide. The samples were imaged
using a Nikon Ti-E microscope (Nikon Instruments, Tokyo, Japan) equipped with a Hamamatsu Orca
Flash 4.0 camera. Images were acquired with Nikon Instruments Elements 4.10 software and
processed using Image) 1.52p.}



SDS-PAGE analysis and LPS visualization

Sample preparation: Cell pellets corresponding to an ODggo of 0.3 in 1 mL were resuspended in 50 uL
Tricine SDS sample buffer (4% B-mercaptoethanol, 200 mM Tris-HCI, 2% SDS, 0.04% Coomassie Blue in
a 40% glycerol solution in MilliQ), and boiled at 100 °C for 10 min. After the samples were cooled down
to ambient temperature, Streptomyces griseus protease (Type XIV, 23.5 units/mg solid, Sigma-Aldrich)
was added to the samples to a final concentration of 3.3 mg/mL in a total volume of 60 pL, and the
samples were incubated overnight at 55 °C. Next day, the samples were vortexed.

16% Tris-Tricine PAGE for LPS separation: The loading of samples was adjusted in a way where each
well contained a portion of the sample that equals to an ODgo of 0.025. The gels were run
approximately at 20 mA for ~5 h. The in-gel fluorescence was analyzed on Typhoon FLA 9500 (GE
Healthcare) in appropriate channels; Channel 1 (green): Ex= 488 nm, Em= 524 nm, or Channel 2 (red):
Ex= 555 nm, Em= 569 nm.

Gel staining protocols and imaging for total LPS: The gels were stained using either the staining
protocol of Pro-Q™ Emerald 300 Lipopolysaccharide Gel Stain Kit (P20495, Thermo Fischer Scientific),
or a silver staining protocol with slight modifications to the previously described method®*: The gels
were incubated overnight in 50 mL fixing solution (40% ethanol, 5% AcOH in water) with gentle
shaking. Next day, the gels were incubated in oxidizing solution (2.1 g sodium periodate, 120 mL
ethanol, 15 mL AcOH in 165 mL water) for 10 min with gentle shaking, then washed with fresh water
for 15 min. The washing step was repeated 2 times. The gels were then incubated in the freshly
prepared silver staining solution (151.6 mg NaOH, 1.32 g silver nitrate, 2.9 mL of 25% NH,OH solution
in 200 mL water) for 10 min with gentle shaking and subsequently washed with water 3 times in 15
min intervals. The LPS bands were developed using the developing solution (20 mg citric acid, 200 puL
of 37% formaldehyde solution in 200 mL water) for 3 to 5 min and the development was stopped by
incubating the gels in 7% AcOH solution. The images of stained gels were taken on a GelDoc™ EZ
Imager (Bio-Rad).
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V. HRMS Spectra

Compound 1:

23706169

1005

17502493

21500212

Relative Abundance

197 00691
11298567
12901945
157 01436

«——— [M-H] N

250129220 RT
019 AV:1
FTMS -p ESIFul

ms
1000000
1000.0000)

28105157

262 06824 43507571

45705771 40711264
31303897 41700284

30504913 347 05057 47510709
Ll

67705377
522.11914 636.99896 717.10884
vl L 75716321 82313550

Compound 51:

100, 2901418

87.00903

Relative Abundance

8305050
| |eso170s
107.03514
7101415 |

117.05582

Lballmml Ll

T
140

il

879.03943 91909430 950.14899
p— -
240

563.08453
Ly 1 L

e " '
380 400 420 440 460 480

280
mz

A v
160 180

NL:
123€6
GJP-21#1-23 RT.

[5000-500.00)

[M-H]

v
163.06105 22501895

12999442

15507126 23375362

209.06631 6735720

| ||1eo0esas  100.00754 | 25523234 6326356
14303494 | 18508169 “2151025511 265 14724 I 30116496
Latblitbe s L TS U vl

32204070

TPTTIN o 45814884 472.99346 492.08453

: il JI ‘.’Iim‘

I
00

Compound 2:

1004

Relative Abundance
g

7405969

83 08522
| 9604168

5927927
T

Jlul ‘

13303431
m,glwsz L Tunag 17406093
L

417.06549
i || (32107942 35517550 || 37863604 30538860 |, 42710647
140 160 180 200 20 240 280 ) 360 380 o 420 40 460 ado sbo

mz

300

NL
63666
GJP-23#1.23 RT
001060 AV- 23
TFIMS +pESI

Fullms
(50.00-550.00)

304 26089

52851049
[M+Na]*

50652866
296.95935

|
28227903 |

53341769

27115148 | sqe

500.47923

19494117 23307240 75626336 | I il 3T | sanase0 sssa77a0  a0120874 41128662 a3z razes *OT P ag0s1301 |
T , T

60 80 100

Compound S2:

Relative Abundance
T

7405964

8600807

1 10212735
segoior I 2 I

120

11812225

13303430

) T
460

T
220

T T T
360 80 400

) T T T
10 160 180 220 240 260 340 420 440

279.00204 NL
373F
GIP-26£123 RT
0.01-0.60 AV.23
T-FTMS +pESI
Full ms

(50 00-550 00]

28828914
30107497

[M+Na]*
31305397
33503590

21206387 25

% 12413
23307229 ‘

37710604

50652845
512 17074

28 51023
| 4693297

149 01188 40113849

29664
38632583 4121|025'J e

174.08084 27115132 |

10614102 I
19724539
| N TP . By

48051204

24418070
|

60 80 100

120

420

Ll
2 ‘4‘0 160 180 0 220 240 : g 360 320 330 360 3&0 460 440 480 480 500

16



230.07455 NL:
1003 9.96E6
959 GJP-31#1-23 RT:
0.01-060 AV:23
80 T-FTMS +pESI
85 Fullms
[50.00-550.00]
ELE
754
70+
654
¢ 60
§
T 855
5 50
i a5
2 40
s
ElE |
25 [M"‘NB“ 304.26091
o] 28227900 506 52860
153 528.51047
10
13303432 14808018, 19804832 esasss [250898| Lo wssosss o 49196204 |ST134553 |55 40005
sooazrg 10205464 11812232 | L / mnmstolsnsw 24410071 2918285 | 7T 028 | 41128658 44919292 48051296 ) A
¢ ) 7 T T ekt u T T T T T T T y ) T
8 80 100 120 140 160 180 200 220 240 260 280 300 320 340 %0 380 400 420 220 460 480 500
mz
Compound 4:
.
26208812 < [M-H] NL:
9.55E8
ZSU132#20 RT:
019 AV:1T:
FTMS - p ESIFull
ms
[100.0000-
1000.0000]
H
£
S
2
&
54712543
244.05760
20088640
12001842 215.00206 529.11493
10
3 33005566
57 17289149 28004742 37208804 437.12738 51110437 512 12683 83218280
El 16003845 | | L . | |, i Tl 56910748 h 68219232 72218488 79616144 | 89014136 92417041 98221216
T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 480 480 500
mz

17



VI. gNMR Spectra
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