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Additional experimental details

Solid-phase peptide synthesis. The following conditions were used for coupling and deprotection
cycles in the Libertyl automated peptide synthesizer (CEM Corp.). Deprotection of the Fmoc
group was performed first using 5 mL of 2% piperidine with 2% 1, 8-Diazabicyclo [5.4.0] undec-
7-ene (DBU) in DMF (90 sec, 75 °C) followed by another 5 mL of 2% piperidine with 2% DBU
in DMF (90 sec, 75 °C). The resin was washed with DMF (3 x 5 mL) after each deprotection cycle.
Coupling reactions were performed using 2.5 mL solution containing Fmoc-protected amino acid
(5 equiv.) N, N'-Diisopropylcarbodiimide (5 equiv.) and Ethyl cyano (hydroxyimino) acetate (5
equiv.). All amino acids were coupled for 20 min (30 W, 90 °C), except Histidine. Histidine was
coupled for 10 min (0 W, 25 °C) then for 40 min (20 W, 50 °C). After the synthesis was completed,

the resin was washed with DMF (3 x 5 mL).

Cleavage of synthetic peptide from resin. Following synthesis, the resin was washed with diethyl
ether (2 mL) and then kept in open air for 15 min before it was transferred into a 15 mL falcon
tube. The peptide was cleaved with 3 mL cleavage cocktail consisting of 95% TFA, 2.5%
triissopropylsilane (TIPS), and 2.5% dH>O for 3 h with agitation. The cleaved peptide was separated
from the resin by filtration, transferred to a 50 mL falcon tube and precipitated with a cold solution
of diethyl ether:hexane (1:1, 45 mL, 0 °C). The precipitated crude peptide was centrifuged for 5
min at 4,600 x g, redissolved in 10 mL ACN:ddH>O (1:1) and lyophilized before HPLC

purification.

Peptide Purification. Crude peptides were purified with RP-HPLC. Standard RP-HPLC
conditions were as follows: flow rates = 5 mL min™ for semipreparative separations and 1 mL
min~* for analytical separations; mobile phase A = ddH20 + 0.1% TFA; mobile phase B = ACN

+ 0.1% TFA. Purities were determined by integration of peaks with UV detection at 220 nm.



Preparative HPLC methods were used to separate the crude peptide mixture to different chemical
components using the following linear gradient: 5% B — 15% B over 10 min, followed by 15%
B — 45% B over 23 min, and 45% B — 95% B over 13 minutes. MALDI-TOF MS was used to
identify the fractions containing the desired peptides. The purity of the peptides was quantified
using an analytical HPLC method with the following linear gradient: 5% B — 95% B over 27 min.
Only peptide fractions that were purified to homogeneity (>95%) were used for further
characterization. The identity of the isolated peptides (naturally isolated or synthesized) was
confirmed by ESI+ HRMS comparing the observed mass-to-charge (m/z) ratio to the expected m/z

ratio.

Temporal Determination of Endogenous CSP Production. An overnight culture of either the
wild-type S. sinensis or S. sinensis transformed with the pcomX-luciferase reporter were grown for
18 h in Todd-Hewitt broth supplemented with 0.5% yeast extract (THY) media at 37 °C and 5%
COz. The reporter strain was incubated with 300 ng / mL of spectinomycin. Following this
incubation, cultures were diluted 1:20 in fresh THY and grown to an ODsgo of approximately 0.4
(early- to mid-logarithmic phase). Cultures were then diluted 1:100 in fresh THY media containing
D-luciferin at a final concentration of 0.300 mg / mL. In a 96-well microplate, 200 pL aliquots of
the 1:100 diluted culture were plated in triplicate and incubated in a BioTek BioSpa 8 automated
incubator set to 37 °C and 5% CO,. ODsoo and luminescence readings were measured every 10
min for a total of 13 hrs, using an attached BioTek Synergy H1 multimode microplate reader. The

data were processed in Excel and GraphPad Prism.

Peptide Mapping. Naturally isolated CSP was provided to the Mick Hitchcock, Ph.D. Nevada
Proteomics Center for peptide mapping. Raw data files were analyzed in PEAKS Studio for

confirmation of peptide sequence.



Biofilm Formation Assay. A single colony of S. sinensis was grown for 18 h in 10 mL THY
media (pH 7.3) at 37 °C with 5% CO.. Following incubation, S. sinensis was diluted 1:100 in fresh
THY media containing 1% D-glucose, and 198 pL was added in triplicate to a 96-well microtiter
plate. Each well contained either 2 pL of the desired concentration of peptide in DMSO, or just
DMSO as a negative control. A set of wells containing only THY media containing 1% D-glucose
and DMSO (no bacteria) was included for background subtraction. The plate was then statically
incubated at 37 °C with 5% CO: for 24 h, and following incubation the absorbance at 600 nm
(A600) was recorded. The contents of all wells were carefully decanted by shaking the plate gently
over a glass basin. Experimental wells were then gently washed one time with 200 uL 1x PBS. To
heat fix bacterial biofilms to the bottom of the well, the 96 well microtiter plate was incubated at
55 °C for 3 h. Following heat fixing, 200 pL of a 0.1% crystal violet solution was added to each
well, and the solution was allowed to rest at room temperature for 5 min. The wells were then
carefully decanted and washed once with 200 uL water. Following this, a total of 200 uL of a 30%
(v/v) acetic acid in water was added to the wells. The plate was shaken for 15 min at 37 °C, and
experimental wells were then diluted 1:5 in water. The absorbance at 595 nm (A595) was then
measured for each well. Each A595 value was divided by its corresponding A600 values.
Experiments were performed in triplicate. Data is presented as the percent biofilm formation
relative to wild type untreated with exogenous CSP. Results are expressed as the mean +/- the

standard deviation of three independent experiments.

Hemolysis Assay. A single colony of S. sinensis was grown for 18 h at 37 °C with 5% CO- in 10
mL THY media (pH 7.3). Following incubation cultures were diluted 1:25 in fresh THY media,
and 198 pL was added in triplicate to a 96-well microtiter plate. Each experimental well contained

2 UL of the desired concentration of peptide in DMSO. A positive control was prepared by adding



2 UL of a 1% Triton X solution in 198 pL THY media, and negative controls were prepared by
adding 2 pL DMSO in either 198 pL 1:25 diluted culture or 198 uL THY. The 96-well microtiter
plate was then incubated for 5 h at 37 °C with 5% CO., after which the A600 was recorded and
hemolysis was assessed. A 1 mL portion of defibrinated rabbit red blood cells (VWR) was
aliquoted into a sterile 1.5 mL microcentrifuge tube and centrifuged at 2,000 rpm for 2 min.
Following centrifugation, the top layer was aliquoted off, and red blood cells were gently washed
with 1 mL 1x PBS. This process was repeated for a total of three times, until following
centrifugation the top layer was mostly clear. Washed red blood cells were resuspended in 1 mL
PBS, and a 15 pL aliquot was added to each well of the 96-well microtiter plate. The plate was
then incubated for 30 min at 37 °C. Following incubation, the plate was centrifuged for 4 min at 4
°C at 1,600 rpm, and a 40 pL portion of the resulting supernatant was carefully removed and placed
in a fresh 96-well microtiter plate. Experimental wells were then diluted 1:5 in water to prevent
saturation of the detector by the positive control. The A420 for each experimental well was then
recorded. Experiments were performed in triplicate. Data is presented as the percent hemolysis
relative to the .01% Triton X positive control. Results are expressed as the mean +/- the standard

deviation of three independent experiments.
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Figure S1. High Resolution Mass Spectrometry (HRMS) results: A) S. sinensis synthetic CSP,

B) S. sinensis naturally isolated CSP.
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Figure S2. MS/MS analysis of the extracted S. sinensis CSP. Top: S. sinensis CSP sequence
showing the various MS/MS fragments detected in the raw spectrum. Bottom: Complete table of
expected masses for the MS/MS analysis of the predicted S. sinensis CSP with highlighted masses
correspond to ion peaks detected.
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Figure S3. Temporal determination of endogenous CSP production via luminescence
detection. A) S. sinensis transformed with the developed luciferase-based reporter system
demonstrated increasing luminescence during the early exponential growth phase as a result of
endogenous CSP production. B) The wild-type S. sinensis strain did not exhibit luminescence.
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Figure S4. S. sinensis ForsythlA draft genome map visualized with DNAplotter. The

assembled genome is 2.12 Mbp made of 61 contigs. This was established via de novo genome
assembly and is not a closed genome.



Table S1. Predicted virulence genes comparison between strains ForsythlA, DD04, and

sugar transporter
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UDP-glucose dehydrogenase
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tyrosine protein kinase
capsular polysaccharide biosynthesis
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Figure S5. RT-gPCR results after 20-minute synthetic CSP treatment. Treatment with
exogenous CSP for 20 minutes does not lead to continued activation of the comX gene. After a 20-
minute incubation, stop solution was added to each sample to stop transcription. Data are
normalized to gyrB. The RT-gPCR experiment was conducted using two biological replicates for
both the CSP (positive) and DMSO (negative) conditions.

Figure S6. S. sinensis ForsythlA transformation assay with HKU4 CSP. S. sinensis Forsyth1A
is not capable of competence induction (and successful uptake of added spectinomycin-resistant
pDL278) with the addition of HKU4 CSP. The synthetic CSP was added at final concentrations of
10,000 nM (A), 1,000 nM (B), 100 nM (C), and 10 nM (D). The control includes no exogenous
CSP (E). See Materials and Methods for full experimental details.



Table S2. Quantification of S. sinensis biofilm formation. A) ODsgs values following treatment
of biofilm growth with crystal violet solution. B) Quantification of total biofilm growth in cultures
incubated with exogenous CSP compared to cultures with no addition of exogenous CSP;
expressed as a percentage. Media (THY)-only samples provided a negative control.

A)
Plate 1: ODsgs *

[CSP] | 10,000 nM 1,000 nM 100 nM 10 nM DMSO THY
Replicate 1 | 4.000 3.590 3.620 3.625 3.625 0.845
Replicate 2 | 3.645 3.955 3.650 3.495 3.725 1.245
Replicate 3 | 3.765 3.580 3.545 3.490 3.470 1.055

Average | 3.803 + 3.708 + 3.605 + 3.537 ¢ 3.607 1.048 +
Std. Dev. | 0.1806 0.2137 0.0541 0.0765 0.1285 0.2001
B)
Plate 1: ODsg5/ODggo (%) **

[CSP] | 10,000 nM 1,000 nM 100 nM 10 nM DMSO
Replicate 1 | 113.585 99.622 108.383 110.804 104.337
Replicate 2 | 89.746 127.954 115.182 95.979 102.241
Replicate 3 | 96.329 105.644 96.959 95.461 93.422

* Values were back-calculated to account for the dilution factor (1:5)
** Values are normalized to DMSO (no addition of exogenous CSP) as 100% biofilm formation. See calculation

below.

% Biofilm formation = (Replicate ODs9s — Ave. THY ODsss) / (Replicate ODesoo) * 100%

(Ave. DMSO ODsgs — Ave. THY ODsos) / (Ave. DSMO ODsoo)
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Figure S7. A) Principal component analysis using the regularized log (rlog) output of each sample
count data. B) Table summarizing the total reads and percent mapped to ForsythlA genome C)
Cluster dendrogram using Euclidean distance of each sample’s rlog transformation to determine
grouping of replicates.



