Table S1. Stocks of farnesol as an anti-bacterial agent in publications.

Source of farnesol Isomers Vehicle/solvent Highest dose used Reference

Caymaggll;emlcal, Mixture Ethanol 15 mg/mL = 67.4 mM This study

Adamgiilfzagent, Mixture Unspecified 5 mM 1]

Dargoco, Germany Unspecified Tween 80 2 mg/mL [2,3]

20% ethanol+0.75%
Extrasynthese, France Trans-trans dimethyl sulfoxide 1.33 mM [4]
(DMSO)
Extrasynthese, France Trans-trans 25% etgizg(l;-l.ZS & 5mM [5]

Sigma, Brazil Trans-trans Unspecified 0.3 mM (6]
Sigma, USA Trans-trans 15% e31§1;c21)+2.5 A’ 1 mM 7]
Sigma, USA Trans-trans 20% etgizlggo.% & 1.4 mg/mL [8]
Sigma, USA Trans-trans 80% e[t)}l‘\j[rsm(’)mo ° 133 mM [9]
Sigma, USA Trans-trans DMSO 0.2 mM [10]
Sigma, USA Trans-trans DMSO 0.25 mM [11]
Sigma, USA Trans-trans DMSO 0.5 mM [12]
Sigma, USA Trans-trans 15% ethanol 4 mM [13]
Sigma, USA Trans-trans Ethanol 0.14 mM [14]
Sigma, USA Trans-trans 7.5% methanol 12.5 mM [15]
Sigma, USA Trans-trans Methanol 0.2 mM [16]
Sigma, USA Trans-trans Methanol 1.024 mM [17]
Sigma, USA Trans-trans Unspecified 1 mg/ml [18]
Sigma, USA Trans-trans Unspecified 0.3 mM [19]
Sigma, USA Trans-trans Unspecified 30 mM [20]
Sigma, USA Unspecified Methanol 0.05 mM [21]
Sigma, USA Unspecified Methanol 0.3 mM [22,23]
Sigma, USA Unspecified Unspecified 0.3 mM [24,25]
Sigma, USA Unspecified Unspecified 0.08 mg/mL [26]
Sigma, USA Unspecified Unspecified 2 mg/mL [27]
Unspecified Trans-trans 1% Tween 80 2.048 mg/mL [28]
Wako, Japan Unspecified 1% Tween 80 4 mg/mL [29]
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Figure S1. S. aureus Xen29 biofilm images shown in Fig. 1C and 1D were
quantitatively analyzed by Photoshop® for fluorescence intensity and
Comstat2 for biomass and average thickness of biofilms. A, B, C, Quantitative
analysis of relative intensity of green fluorescence in the biofilm images shown
in Fig. 1C (A), and green (B) or red (C) fluorescence in the biofilm images shown
in Fig. 1D, by Photoshop® for fluorescence intensity. Data are shown as mean
+SD (n=3). The intensity of red fluorescence in the biofilm images shown in Fig.
1C was too weak to be detected by Photoshop®. D, E, Quantitative analysis of
three-dimensional biofilm structure in the biofilm images shown in Fig. 1C (D)
and Fig. 1D (E) by Comstat2, including biomass (um3/um?) and average
thickness (um). Threshold values for the analysis were set by Comstat2 using
Otsu thresholding [30] in the images with the strongest green/red fluorescence
and are shown at the top of the panels. The obtained threshold values were then
applied to both control and treatment groups for fair comparison.
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Figure S2. Farnesol kills S. aureus Xen40 cells to inhibit its biofilm formation.
A, Inhibition of biofilm formation of S. aureus Xen40 by farnesol 24 h after
incubation in NBI in plasma-pre-coated wells. Results are expressed as the
number of viable bacteria in logio CFU per mL. Data are shown as mean + SD
(n=3). B, Three-dimensional merged images of Live/Dead viability of S. aureus
Xen40 biofilms after 24-h incubation in NB1 containing farnesol. Biofilms were
stained with both SYTO® 9 (green fluorescence for live cells) and propidium
iodide (red fluorescence for dead cells). Scale bars, 20 um. C, Quantitative
analysis of relative fluorescence intensity in the biofilm images shown in (B) by
Photoshop®. Data are shown as mean + SD (n=3). D, Quantitative analysis of
three-dimensional biofilm structure in the biofilm images shown in (B) by
Comstat2, including biomass (um3/um?) and average thickness (um).
Threshold values of green and red fluorescence for the analysis are shown at
the top of the panels.
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Figure S3. Farnesol kills biofilm-encased cells of S. aureus Xen40, causing
biofilm perforation and destruction. A, Disruption of established biofilms of
S. aureus Xen40 by farnesol. Results are expressed as the number of viable
bacteria in logio CFU per mL after 24-h exposure of 24-h-old established
biofilms to farnesol. Data are shown as mean + SD (n=3). B, Three-dimensional
merged images of Live/Dead viability of S. aureus Xen40 biofilms after 24-h
exposure of 24-h-old established biofilms in NB1 containing farnesol in plasma-
precoated chambers. Biofilms were stained with both SYTO® 9 (green
fluorescence for live cells) and propidium iodide (red fluorescence for dead
cells). The presence of unstained hole-like areas in the biofilm matrix suggests
biofilm perforation and destruction by farnesol. Scale bars, 20 um. C,
Quantitative analysis of relative fluorescence intensity in the biofilm images
shown in (B) by Photoshop®. Data are shown as mean = SD (n=3). D,
Quantitative analysis of three-dimensional biofilm structure in the biofilm
images shown in (B) by Comstat2, including biomass (um3um?) and average
thickness (um). Threshold values of green and red fluorescence for the analysis
are shown at the top of the panels.



N
=
o

* (P<0.0001)
!
—o—

)
=]

Relative intensity
g B B

0 = i —
[Famesol]: Control 0.1 02 0.5 (mg/mi)
Green fluorescence (live cells)

o

Threshold value = 92 Threshold value = 39

& ‘N

E s Eg

3 3

N o

£ 6 Eg

2 2

0 4 »

1] [

© @ 3

£ 2 E

) )

o @ o v =
[Famesa:Control 0.1 02 0.5 (mg/mi) [Famesol: Control 0.1 0.2 0.5 (mg/mi)

Green fluorescence (live cells) Red fluorescence (dead cells)

£ 12
2161 3
a 2

] °

c 12 2 8
s 3
£ £

] 0 4
o

g g
2 Z,
[Famesol:Control 0.1 02 0.5 (mgm) - FamesaiControl 0.1 02 0.5 (mgimi)

Green fluorescence (live cells) Red fluorescence (dead cells)

D

- (P<0.0001)

e

-
4]
(=]

Relative intensity
g 8

el =

0
[Famesol]: Control 0.05 0.1 0.2 (mg/ml)
Green fluorescence (live cells)

Threshold value = 6

Threshold value = 57

S
©

=~
(-]

Biomass (um®/um?)
2

iomass (um®pm?)
o

i

@ o
FamesiControl 005 0.1 02(mgm)
Red fluorescence (dead cells)

F: ¥ Control  0.05 0.1 0.2(mgimi)

Green fluorescence (live cells)

£18 £
2 S

2 2 12
o o

c 12 c

s $8
£ g

o ]
g° g
Q° [
<y —_— < g
[Famesol: Control  0.05 0.1 0.2 (mgimi) [Fameso} Control  0.05 0.2 (mg/mi)

0.1
Green fluorescence (live cells) Red fluorescence (dead cells)

Figure S4. P. aeruginosa Xen5 biofilm images shown in Fig. 2C and 2D were
quantitatively analyzed by Photoshop® for fluorescence intensity, and by
Comstat2 for biomass and average thickness of biofilms. A, B, Quantitative
analysis of relative green fluorescence intensity in the biofilm images shown in
Fig. 2C (A) and Fig. 2D (B) by Photoshop®. Data were shown as mean + SD
(n=3). The intensity of red fluorescence in both biofilm images was too weak to
be detected by Photoshop®. C, D, Quantitative analysis of three-dimensional
biofilm structure in the biofilm images shown in Fig. 2C (C) and Fig. 2D (D) by
Comstat2, including biomass (um®um?) and average thickness (um).
Threshold values of green and red fluorescence for the analysis are shown at

the top of the panels.
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Figure S5. P. aeruginosa PAO1 biofilm images shown in Fig. 2G and 2H were
quantitatively analyzed by Photoshop® for fluorescence intensity, and by
Comstat2 for biomass and average thickness of biofilms. A, B, Quantitative
analysis of relative green fluorescence intensity in the biofilm images shown in
Fig. 2G (A) and Fig. 2H (B) by Photoshop®. Data are shown as mean + SD (n=3).
The intensity of red fluorescence in both biofilm images was too weak to be
detected by Photoshop®. C, D, Quantitative analysis of three-dimensional
biofilm structure in the biofilm images shown in Fig. 2G (C) and Fig. 2H (D) by
Comstat2, including biomass (um®um?) and average thickness (um).
Threshold values of green and red fluorescence for the analysis were shown at

the top of the panels.
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Figure S6. Farnesol is bactericidal against both S. aureus and P. aeruginosa as
measured by propidium iodide influx. Data were normalized to the vehicle
control (ethanol) at time zero and shown as the mean of three replicates.
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Figure S7. Farnesol protects from severe necrosis and easy peeling of human
epidermis caused by the established biofilm infections of P. aeruginosa Xen5.
The Xen5 infections caused severe damage on intact human skin so that the
epidermis was discolored, and could be easily peeled away.
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Figure S8. Formula for conversion between OD600 and CFU/ml for the four S.
aureus and P. aeruginosa strains used in the study. S. aureus (Xen29 or Xen40)
was cultured in the NB1 whereas P. aeruginosa (Xen5 and PAO1) was grown in
the TSB. The effective linear range of OD600 is 0.1 to 0.8. The coefficient of
determination (R?) values for each formula are shown at the top of each panels.
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