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Supplementary Methods

a) Stability of RFB-loaded liposomes in suspension

The stability of RFB liposomal suspensions, DMPC:DMPG:DSPE-PEG (65:30:5; RFB-LIP1) and
DPPC:DPPG:DSPE-PEG (65:30:5; RFB-LIP2), was assessed after storage at 4 °C during 7. Briefly, RFB
liposomes were prepared as described in Section 3.3. REB-LIP1 and RFB-LIP2, suspended in HEPES buffer
pH 6.9 (10 mM HEPES, 140 mM NaCl), were stored at 4 °C during 7 days. At tested time, RFB liposomes
were placed in a desalting column (Econo-Pac® 10 DG; Bio-Rad Laboratories, Hercules, CA, USA) to remove
the released antibiotic. After, liposomal suspensions were ultracentrifuged at 250,000g, for 120 min, at 15 °C,
in a Beckman LM-80 ultracentrifuge (Beckman Instruments, Inc, Fullerton, CA, USA). Obtained pellets were
suspended in HEPES buffer, pH 6.9, and RFB and phospholipid contents were determined. The stability of
RFB-LIP1 and RFB-LIP2 was defined as the ratio, in percentage, between RFB to lipid ratio at analyzed time
(7 days) and the RFB to lipid ratio at time =0 days (equation S1). Mean hydrodynamic size and PdI of samples
were also evaluated.
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% of RFB associated within liposomes = ( x100 (Equation S1)



Supplementary Figures
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Figure S1. Liposomes size distribution. A) RFB-loaded DMPC:DMPG:DSPE-PEG (RFB-LIP1); B) Unloaded
DMPC:DMPG:DSPE-PEG (Unloaded-LIP1); C) RFB-loaded DPPC:DPPG:DSPE-PEG (RFB-LIP2); D) Unloaded
DPPC:DPPG:DSPE-PEG (Unloaded-LIP2).
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Figure S2. Stability of RFB-loaded liposomes, RFB-LIP1 and RFB-LIP2, after storage in buffer at 4 °C, for 7 days. A)
Percentage of RFB associated within liposomes and B) Mean hydrodynamic size and PdI. RFB-LIPI:

2



DMPC:DMPG:DSPE-PEG; RFB-LIP2: DPPC:DPPG:DSPE-PEG; RFB: rifabutin; PdI: polydispersity index. Results are
expressed as mean + SD of three independent experiments.
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Figure S3. Representative CSLM images of 24 h-old MRSA-C1 biofilms after incubation with rhodamine-labelled LIP3
and LIP4 liposomes, unloaded and RFB-loaded, at a lipid concentration of 1.5 umol/mL, for 24 h. Biofilms were stained
with the green dye SYTO 9 at 3 uM. Untreated biofilm was used as a control (Control biofilm). Images in the left panels
correspond to xyz view, and images in the right panels correspond to xzy orthogonal view. The overlay of the green and
red channels from each plane image is presented as Overlay - xyz and Overlay - xzy. Lipid compositions: DMPC:DMPG
(RFB-LIP3 and Unloaded-LIP3); DPPC:DPPG (RFB-LIP4 and Unloaded-LIP4).
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Figure S4. In Vivo Assay 2 — Therapeutic evaluation of RFB and VCM formulations in a murine model of systemic MRSA-
Cl1 infection. Infection was induced intravenously in male Balb/c mice with a MRSA-C1 inoculum at 3.4x10%8 CFU/mouse.
Three days after infection induction mice received IV administrations of VCM (40 mg/kg) and RFB formulations (Free
RFB, RFB-LIP1 and RFB-LIP2; 20 mg/kg). Control group received buffer by intravenous route. (a) percentage of survival
(Kaplan-Meier analysis), (b) average body weight, (c) bacterial burden in major organs at the end of treatment protocol,
and (d) growth index. Lipid compositions: DMPC:DMPG:DSPE-PEG (RFB-LIP1) and DPPC:DPPG:DSPE-PEG (RFB-
LIP2). Results are expressed as mean + SEM (n=5-6). Two-way ANOVA with Dunnett’s test. #p<0.05 (Free RFB vs Control)
and § p<0.01 (RFB-LIP1 and RFB-LIP2 vs Control) at day 7 post-infection; *p<0.05, **p<0.01, ***p<0.001, ***p<0.0001 vs
Control group.



Table S1. Tissue indexes of liver, spleen, kidneys, and lung of healthy mice (naive) and mice infected with systemic
MRSA-C1 and treated with tested formulations. In Vivo Assay 1 corresponds to mice induced with 1.4x10° CFU/mouse
and In Vivo Assay 2 to animals induced with 3.4x108 CFU/mouse. Results are expressed as AVG + SEM (n=4-5).

Tissue Index (AVG * SEM)
In vivo assay Group
Liver Spleen Kidneys Lung

Control

25.6+0.1 79+0.3 151+1.0 8.8+0.2
(beginning of treatment)
In Vivo Assay 1 Control 25.6 +0.6 84+1.0 155+0.2 99+05
(1.4x10° CFU/mouse)

Free RFB 23.2+0.3 6.9+05 13.6+0.5 9.8+0.3
RFB-LIP2 23.9+0.7 8.8+05 14.0£0.5 9.2+0.2

Control
L 25.3+0.4 8.0+£0.1 12.5+0.3 9.8+0.3

(beginning of treatment)
Control 254+04 10.2+0.2 14.4+0.1 104 +0.4
In Vivo Assay 2 VCM 25.1+£0.6 84+04 14.0+0.3 9.6+0.3
(3.4x10% CFU/mouse)

Free RFB 249+04 72+0.2 13.1+0.2 9.1+0.2
RFB-LIP1 26.1+04 7.8+0.3 13.4+0.1 9.0+£0.3
RFB-LIP2 25.0+0.5 8.0+0.2 13.3+£0.2 8.8+0.4
N.A. Naive 240+04 59+03 13.0£0.2 72+0.3

RFB: rifabutin; VCM: vancomycin; CFU: colony forming units; Lipid compositions: DMPC:DMPG:DSPE-PEG (RFB-LIP1) and
DPPC:DPPG:DSPE-PEG (RFB-LIP2); N.A.: not applicable.

Table S2. In Vivo Assay 2 — Score of analysed organs in terms of inflammation/necrosis (liver, kidney, and lung) and

reaction to infection (spleen). Systemic infection was induced with 3.4x10%8 CFU/mouse.

. ] Reaction to
Inflammation/Necrosis

infection
Liver Kidney  Lung Spleen
Control 1 4 0 1
VCM 0 3 0 1
Free RFB 0 0 0 2
RFB-LIP1 0 0 0 1
RFB-LIP2 0 1 0 1

Inflammation/necrosis score: 0 = within normal limits; 1 = single cell necrosis; 2 =
small foci of necrosis/abscesses; 3 = multifocal large foci of necrosis/abscesses; 4 =
extended coalescing foci of necrosis/abscesses. Spleen reaction to infection: 0 =
within normal limits; 1 = minimal; 2 = mild; 3 = moderate; 4 = severe.



