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S1. Known Lipopolysaccharide Structures from the Bacterial Panel

While the structures of the LPS of all the bacteria in the panel are not fully characterized, those
from P. aeruginosa PAQ1, S. oneidensis MR-1, and S. oneidensis MR-4 have been characterized.
These structures are shown in Fig. S1 and can be used to calculate the charge of each bacteria’s
LPS. TEM images of each bacterium are also shown.
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Figure S1. The structure of the polysaccharide portion of the LPS and a representative TEM image of a) P. aeruginosa.b This
bacterium creates two different O-antigens, namely the A-band and B-band; the A-band has about 23 repeats and the B-
band has over 50 repeats.” The saccharide region and representative TEM images of b) S. oneidensis MR-12 and c) S.
oneidensis MR-4. S. oneidensis MR-4 expresses two variants for its core polysaccharide structure.® These structures have
been adapted from references.5° The structures of the polysaccharide portion of LPS for A. vinelandii and A. baylyi are not
as well characterized and are therefore not shown here.

S2. Citrate-capped AuNP Synthesis
4-nm-diameter citrate-capped AuNPs were synthesized using a flow reactor based on modified

procedures that have been previously reported.>? Briefly, 20 mL of 0.01 M HAuCls was added to



1600 mL nanopure deionized water in a 2 L Erlenmeyer flask to make the gold precursor solution.
At the same time, 10 mL of 0.1 M NaBH4 was added to 1616 mL of chilled nanopure deionized
water in another 2 L Erlenmeyer flask. 6 mL of 0.1 M sodium citrate was added to the gold
precursor solution prior to the synthesis. Both the gold precursor solution and sodium
borohydride solution were put through a flow reactor (peristaltic pump) at 40 mL/minintoa 4L
jug with gentle stirring. Once the two solutions were combined in the reactor lines, the resulting
solution became a light pink color, and was stirred for at least 1 h before using. The diameters of
citrate-capped AuNPs were determined in suspension by UV-vis extinction spectroscopy (Fig. S2)

to be around 4 nm.3
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Figure S2. UV-vis extinction spectra for citrate-capped AuNPs and PAH AuNPs.

$3. Quantification of free PAH

To wrap the AuNPs with PAH, a suspension containing excess PAH was mixed with the citrate-
capped AuNPs. Purification via centrifugation was performed on the resulting PAH AuNP
suspension, however, some of the excess PAH remained in the suspension as well. Quantification

of the leftover free PAH in the AuNP suspension was quantified so that relevant free PAH controls



could be completed in this study. The concentration of free PAH in the AuNP suspension was
determined using a fluorescamine assay as described previously.* Briefly, the samples were first
centrifuged at 66,000xg for 45 min at 4 °C to remove all of the AuNPs. The supernatant was
removed and concentrated using a Savant Speedvac concentrator. Then, 120 uL of the sample
was mixed with 20 pL of sodium borate buffer (pH 8) and 60 pL of 0.1% (w/v) fluorescamine in
acetonitrile in a 96 well plate. The reaction occurred at room temperature for 5 min before the
fluorescence was detected using a plate reader that excited at 425 nm and quantified the
emission at 480 nm. The fluorescence detected was converted to a PAH concentration with the
use of a calibration curve. With the use of the fluorescamine assay, the concentration of free PAH
in the AuNP suspension was determined to be 7.53 + 0.20 mg/L of PAH per mg Au/L of AuNPs.

This information is critical for doing free PAH controls during toxicity experiments.

S4. Association of PAH AuNPs to bacterial surfaces

Bright field TEM was used to visualize the association of PAH AuNPs with the different bacterial
surfaces. The use of dark field TEM imaging aided the identification of the AuNPs as their high
crystallinity greatly improves their contrast in dark field mode,®> making them appear as bright
spots amidst the bacterial matrix. The dark field images are shown in Fig. S3 and the bright spots

(AuNPs) can be seen at the cell surfaces for each of the bacteria.



Figure S3. Dark field TEM images (top) highlighting the presence of PAH AuNPs (bright spots) due to their efficient scattering
properties at particular diffraction angles, for a) A. baylyi ADP1, b) A. vinelandii UW, c) P. aeruginosa PAO1, d) S. oneidensis
MR-1, and e) S. oneidensis MR-4. The bottom images are the corresponding bright field images.

S5. Flow Cytometry

To draw the gates to determine which bacterial population was bound by PAH AuNPs, a control
sample of bacterial cells with SYTO9 stain that was not exposed to AuNPs was used. A
representation of this data can be seen for A. baylyi in Fig. S4a. The bacterial cells are first
distinguished from other debris by the presence of SYTO9 stain (top plot). The gate was then
drawn using the scattering of the cells (bottom plot), as AuNPs have efficient scattering
properties, which means cells bound to AuNPs have a higher forward and side scattering than
bare bacterial cells. Therefore, the gate was drawn at the high edge of scattering for the bacterial
cell controls for each species of bacteria. Using these gates, binding was seen for both A. baylyi
and A. vinelandii at 0.0281 ppm PAH AuNP, demonstrating that binding can be observed at a
lower dose of PAH AuNPs (Fig. S4b). At this PAH AuNP concentration, A. vinelandii shows higher

AuNP binding than A. baylyi.
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Fig. S4. Representative data for a) A. baylyi is shown to demonstrate how the gate determining PAH AuNP binding was
drawn. With a sample of cells stained with SYTO9 and no AuNPs, the top plot was used to determine what events were
bacterial cells based on the presence of SYTO9 stain. The bottom plot shows only events that had SYTO9 stain present, and
the gate for AuNP binding was drawn at the high scattering edge of the events from this control experiment lacking AuNPs.
This gate was used for all A. baylyi samples to determine PAH AuNP binding. From running flow cytometry, binding was also
seen with some bacterial species even when exposed to b) a lower dose of PAH AuNPs (0.0281 ppm). **p<0.01, ***p<0.001,
and ****p<0.0001.

S6. Distance between P. aeruginosa phosphorus atoms and the PAH center of mass

During the computational simulation of PAH association to the LPS constructs, the distance
between phosphorus atoms in the P. aeruginosa, E. coli, and S. typhimurium LPS and the center
of mass of the PAH molecule were monitored. The positions of these phosphorus atoms are
shown in Fig. S5, and the graphs of these distances are shown in Fig. S6-S8. The PAH relaxes to
equilibrium distances within the first 5 nanoseconds of the simulation. On average, P1 shows

highest proximity to the PAH center of mass.



b)

c)

Figure S5. Ball-and-stick renderings of representative structures of rough LPS for a) P. aeruginosa, E. coli, and S. typhimurium
with phosphorus atoms labeled as references for the numerical observables shown in Fig. $6-58.
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Figure S6. Distance between the PAH center of mass and 6 different phosphorus atoms labeled in panel a of Figure S5 in a
rough P. aeruginosa LPS construct.
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Figure S7. Distance between PAH center of mass and 5 different phosphorus atoms labeled in panel b of Figure S5 in a rough

E. coli LPS construct.
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Figure S8. Distance between PAH center of mass and 4 different phosphorus atoms labeled in panel c of Figure S5 in a rough
S. typhimurium LPS construct.
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