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MATERIALS AND METHODS 4 

Preparation of injectable formulations of SFNs 5 

Bombyx mori cocoons (kindly donated by Nembri Industrie Tessili S.r.l., Capriolo, BS, Italy) were 6 

cut into fine pieces and degummed in a Na2CO3 aqueous solution (0.02 M) at 100 °C for 30 7 

minutes; the degummed silk fibroin (SF) fibres were washed in distilled water and dried at room 8 

temperature. Then, SF was solubilized in an aqueous LiBr (9.3 M) solution at 60°C for 4 hrs; the 9 

obtained solution was dialyzed against distilled water for 72 hrs at room temperature using tubes of 10 

dialysis-regenerated cellulose (Spectrum Laboratories, Milan, Italy) with a 3-5 kDa Molecular 11 

Weight Cut-Off (MWCO). The SF final concentration (9.16% w/v) was determined by freeze-12 

drying at a pressure of 8 x 10
-1

 mbar and a temperature of -50 °C for 72 hrs (Modulyo
®
 Edwards 13 

Freeze dryer, Kingston, NY, USA). 14 

For SFNs preparation, SF (1.5% w/v) was added dropwise to acetone; for SFNs-OVA, a solution of 15 

SF (1% w/v) and OVA (Merck, Darmstadt, Germany) (0.5% w/v) was prepared and then added 16 

dropwise to acetone; for SFNs-CpG, a solution of SF (1.5% w/v) and CpG (TIB Molbiol, Genoa, 17 

Italy) (0.1% w/v) was prepared and then added dropwise to acetone. The fibroin/acetone volume 18 

ratio was 1:5 in all cases. Next, all the nanoparticle suspensions were dialyzed against deionized 19 

water, obtained from a Milli-Q
®
 Direct Water Purification System (Millipore, Milan, Italy), for 72 20 

hrs at room temperature using tubes of dialysis-regenerated cellulose (12 kDa MWCO). Then, SFNs 21 

were centrifuged at 10000 rpm for 5 min and washed with water three times to remove any residual 22 

unloaded OVA or CpG. Finally, nanoparticles were re-suspended in deionized water; mannitol was 23 

added at the concentration of 0.5% w/v as a cryoprotectant and to reduce the formation of 24 

aggregates. The final mixture was aliquoted into vials before freeze-drying at a pressure of 8 x 10-1 25 

mbar and a temperature of -50 °C for 72 hrs (Modulyo® Edwards Freeze dryer, Kingston, NY, 26 

USA). Final formulations were stored at 4°C until use (maximum of three months). In addition, a 27 
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physical mixture of SFNs-OVA and SFNs-CpG was prepared by mixing the freeze-dried 28 

formulations of SFNs-OVA and SFNs-CpG in a 1:1 ratio. 29 

 30 

 31 

Characterization of SFNs injectable formulations 32 

Loading of ovalbumin (OVA) in SFNs-OVA was analyzed as follows. Briefly, 5 µL of the solution 33 

was analyzed in a liquid chromatographer (Agilent HPLC series 1100 system, Santa Clara, CA, 34 

USA) using a TSK-gel SuperSW 2000 column (4.6 × 300 mm) and a mobile phase composed of 0.1 35 

M Na2SO4 and 0.05% NaN3 in 0.1 M phosphate buffer, pH 6.7. Flow rate and temperature were 36 

fixed at 0.35 mL/min and 25 °C, respectively. Three batches for each formulation were considered, 37 

and each sample was analyzed in triplicate. After calibration (5 points, 3 replicates, 0.1-1 mg/mL), 38 

the encapsulation efficiency % (EE) was calculated as: 39 

EE = (total amount of OVA – unbounded  OVA)/total amount of OVA  100 40 

The OVA loading % was calculated as: 41 

Loading % = (total amount of OVA – unbounded OVA)/weight of SFNs. 42 

The dimensional distribution of SFNs was analyzed using NanoSight NS300 equipment (Malvern 43 

Panalytical, Grovewood Rd, WR14 1XZ, Great Malvern, Worcestershire, UK). The nanoparticle 44 

formulations were dispersed in water, vortexed for 30 s, sonicated for 30 min and filtered by a 0.45 45 

μm filter before the analysis. Five measurements of 90 s each were performed for each sample. Data 46 

were analyzed with the NTA software 3.0. 47 

The dimensional distribution of SFNs was analyzed using NanoSight NS300 equipment (Malvern 48 

Panalytical, Grovewood Rd, WR14 1XZ, Great Malvern, Worcestershire, UK). The nanoparticle 49 

formulations were dispersed in water, vortexed for 30 s, sonicated for 30 min and filtered by a 0.45 50 

μm filter before the analysis. Five measurements of 90 s each were performed for each sample. Data 51 

were analyzed with the NTA software 3.0.The analyses of the mean size, polydispersity index (PDI) 52 

and zeta potential of SFNs were analyzed by Zetasizer Nano Zs (Malvern Panalytical, Grovewood 53 
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Rd, WR14 1XZ, Great Malvern, Worcestershire, UK) performed as follows. First, aqueous 54 

suspensions (1 mg/ml) of all SNFs were prepared and allowed to equilibrate overnight at 25°C with 55 

gentle stirring. Then the nanoparticle dispersions were filtered with a 0.45 μm filter and analyzed. 56 

The measurements were performed in triplicate for each sample. Next, to measure the Z-potential, 57 

all SFNs were suspended (1 mg/ml) in KCl 1 mM, allowed to equilibrate overnight at room 58 

temperature with gentle stirring, and analyzed. 59 

Thermal analysis of SFNs was performed as follows. Mid-IR (650–4000 cm
−1

) spectra were 60 

recorded on powder samples using a Bruker Equinox 55 spectrometer equipped with a pyroelectric 61 

detector (DTGS type) with a resolution of 4 cm
–1

. Temperature and enthalpy values were measured 62 

by differential scanning calorimetry (DSC) by a NEXTA DSC (Hitachi, Europark Fichtenhain A12, 63 

47807 Krefeld, Germany) equipped with a DSC821e module and an intracooler device for sub-64 

ambient temperature analysis (Julabo FT 900). Samples in the range 1–3 mg were weighed (Mettler 65 

M3 Microbalance) and placed in sealed aluminium pans with pierced lids (β = 10 K min−1
, nitrogen 66 

atmosphere (flow rate 50 mL min
−1), −10/400 °C temperature range). The instrument was 67 

preventively calibrated with indium as a standard reference. Measurements were carried out at least 68 

in triplicate. A Mettler STARe thermogravimetric analysis (TGA) system (Perkin Elmer Pyris 1, 69 

Wellesley, Minneapolis, MN, USA) with simultaneous DSC (TGA/DSC1) was used to measure 70 

mass losses upon heating 2–3 mg samples in alumina crucibles with lids (β = 10 K min−1
, nitrogen 71 

atmosphere (flow rate 50 mL min
−1

), 30/400 °C temperature range). Calibration procedure and 72 

triplicate measurements were applied, as for DSC above. 73 

After allowing the samples to rebalance at room temperature, residual humidity was determined by 74 

Coulometric Titrator HI904 (Hanna Instruments). The titration was performed twice for each vial 75 

(n=3 vials for each formulation). The osmolarity was measured using a micro osmometer (Precision 76 

System Inc., Natick, MA) after reconstitution of 10 mg of lyophilized sample in 2 ml saline (0.9% 77 

w/v NaCl in deionized water) at 37°C. The pH of the reconstituted product was measured by a pH 78 

meter (Mettler-Toledo, US). 79 
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 80 

Analysis of SFNs internalization by cancer cells 81 

For this experiment, SFNs loaded with curcumin were used. Briefly, SF aqueous solution was 82 

diluted (1.5% w/v) and added dropwise to the acetone containing 0.08 mg/ml of curcumin. After 83 

dialysis (12 kDa MWCO), SFN-CUR suspension was freeze-dried at 810
−1

 mbar and −50° C.  84 

Curcumin-SFNs were incubated with the following mouse or human cancer cell lines: a) MB49 85 

(murine bladder cancer); b) LLC1 (mouse Lewis lung carcinoma); c) B16/F10 (murine melanoma); 86 

d) U-87 (human glioblastoma); e) DLD-1 (human colon adenocarcinoma); f) KPC (human 87 

pancreatic ductal adenocarcinoma); g) LNCap.FGC (human prostate adenocarcinoma); h) 5637 88 

(human bladder carcinoma). All cancer cell lines were purchased from ATCC except for the MB49 89 

cell line (Sigma-Aldrich, Milan, Italy) and KPC cell line (Ximbio, London, UK). 90 

Cancer cell lines (25000 cells/well in 24-well plates) were grown adherently in the presence of 91 

culture medium, constituted by RPMI culture medium (Gibco-ThermoFisher Scientific, Waltham, 92 

Massachusetts, US) added with 10% Fetal Bovine Serum (FBS) and 1% Penicillin, Streptomycin, 93 

Amphotericin B Mixture (Lonza, Basel, Switzerland), at 37°C in 5% CO2. SFNs loaded with either 94 

curcumin or OVA were added to the cultures at a concentration of 200 μg/ml for 1, 2, 4 and 24 95 

hours. Cancer cells cultured alone or in the presence of empty SFNs were the negative control of 96 

the experiments. After the incubation, the cancer cells were harvested by trypsinization (Trypsin-97 

EDTA, Euroclone Milan, Italy) for 5 min at 37°C and 5% CO2, washed and re-suspended in 200 μl 98 

of fresh culture medium. Vital 7- AAD dye (0.25 μg/sample) (Becton Dickinson, BD, Franklin 99 

Lakes, New Jersey, US) was added to each sample to identify the dead cells by cytofluorimetric 100 

analyses. The cell suspension was analyzed by a FACS Canto II flow cytometry (BD) equipped 101 

with three lasers (488 nm, 640 nm, 405 nm) using FACS DIVA software v6 (BD). This analysis 102 

benefited from the different light excitation and emission frequencies of fibroin and curcumin: in 103 

particular, 515 nm (excitation) and 585 nm (emission) for fibroin, 488 nm (excitation) and 525 nm 104 
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(emission) for curcumin. Hence, the analyses were conducted using a violet light-emitting laser for 105 

the fibroin and a green light-emitting laser for the curcumin. 106 

Ex vivo internalization of SFNs loaded with curcumin by excised tumors was analyzed by confocal 107 

microscopy. First, C57BL/6J mice were challenged with MB49 bladder cancer cells as described 108 

below. When tumors reached 1 cm
3
 dimension, mice were sacrificed, and the tumor was excised, 109 

minced and passed through a cell strainer (40 µm) to obtain a homogenous cell suspension. Then, 110 

tumor cells were re-suspended in culture medium and co-incubated, or not, with SFNs at a 111 

concentration of 200 μg/ml for 1, 4 and 24 hrs. Then, the internalization of curcumin-loaded SFNs 112 

by tumor cells was analyzed by confocal microscopy. In particular, the plasma membrane of cells 113 

treated with curcumin-loaded SFNs was labelled with Alexa594-conjugated wheat germ agglutinin 114 

(ThermoFisher Scientific, Waltham, Massachusetts, US) following the manufacturer’s instruction 115 

and optic sections were acquired by using an Olympus FV500 confocal microscope (Olympus 116 

Corporation). The green signal (curcumin), the red signal (Alexa594), and the bright field were 117 

imaged using a sequential acquisition mode. 118 

Ex vivo internalization of SFNs loaded with OVA by excised tumors was analyzed as follows. First, 119 

C57BL/6J/6 mice were challenged with B16/F10 melanoma cells as described below (section 120 

Mice). Then, when tumors reached 1 cm
3
 dimension, mice were sacrificed, and the tumor was 121 

excised, minced and passed through a cell strainer (40 µm) to obtain a homogenous cell suspension. 122 

Then, tumor cells were re-suspended in culture medium and co-incubated, or not, with OVA-loaded 123 

SFNs at a concentration of 200 μg/ml for 4 hrs. Then, the internalization of OVA-loaded SFNs by 124 

tumor cells was analyzed by flow cytometry as described below.  125 

In vivo internalization of SFNs loaded with OVA was also analyzed. In brief, C57BL/6Jmice were 126 

challenged with B16/F10 melanoma cells, as described below. When tumors reached 0.5 cm
3
 127 

dimension, SFNs loaded with OVA (200 μg per mouse) were injected subcutaneously into the peri-128 

tumoral area. Mice were sacrificed after 4 hrs from SFNs injection. A control mouse challenged 129 

with B16/F10 melanoma cells was sacrificed as control. Intracellular staining for OVA was 130 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005916:e005916. 11 2023;J Immunother Cancer, et al. Bari E



 6 

performed. To this aim, tumors were collected, minced and passed through a cell strainer (40 µm) 131 

to obtain a homogenous cell suspension. Cells (106) were stained with LIVE/DEAD™ Fixable 132 

Aqua Dead Cell Stain Kit (Thermo Fisher Scientific, Waltham, MA, US) to identify the dead cells 133 

by cytofluorimetric analyses and then incubated with a PerCP-Cyanine 5.5 mouse anti-mouse 134 

CD45.2 antibody (BD) for 15 min at RT. Then they were fixed and permeabilized by BD Cytofix 135 

Cytoperm (BD) and incubated with a FITC rabbit anti-OVA antibody (Abcam, Cambridge, UK). 136 

Cells were then analyzed by an LSR Fortessa X20 flow cytometer (BD). 137 

 138 

Analysis of SFNs internalization by DCs 139 

Splenic DCs were magnetically separated from C57BL/6J spleen cells using Pan Dendritic Cell 140 

Isolation Kit (Miltenyi Biotec, Bergisch Gladbach, Germany) according to manufacturer 141 

instructions. In brief, the C57BL/6J spleen was collected, minced and passed through a cell strainer 142 

(40 µm) to obtain a homogenous cell suspension. DCs were isolated by depletion of non-target cells 143 

(negative selection) performed through immune-magnetic separation on LS columns (Miltenyi 144 

Biotec). DCs were then seeded at 5x10
5
 cells/well in 24-well plates in the presence of culture 145 

medium at 37°C in 5% CO2. SFNs loaded with curcumin (25 µg/ml) were added to the culture for 4 146 

and 24 hours. DCs were stained with Fixable Viability Stain 780 (BD) and anti-mouse PE-Cy7-147 

labelled anti-CD11c antibody (BD catalog no. 558079) at the end of incubation.  148 

Concerning intratumoral DCs, in vivo internalization of SFNs-OVA was analyzed by flow 149 

cytometry. C57BL/6J mice were challenged with B16/F10 melanoma cells as described below. 150 

When tumors reached 0.5 cm
3
 dimension, SFNs loaded with OVA (200 μg per mouse) were 151 

injected subcutaneously into the peri-tumoral area. Mice were sacrificed after 4 hrs from SFNs 152 

injection. A control mouse challenged with B16/F10 melanoma cells was sacrificed as control. 153 

Intracellular staining for OVA was performed. To this aim, tumors were collected, minced, and 154 

passed through a cell strainer (40 µm) to obtain a homogenous cell suspension. Cells derived from 155 

tumors (10
6) were stained with LIVE/DEAD™ Fixable Aqua Dead Cell Stain Kit (Thermo Fisher 156 
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Scientific, Waltham, MA, US) to identify the dead cells by cytofluorimetric analyses and then 157 

incubated with a PerCP-Cyanine 5.5 anti-mouse CD45.2 (BD catalog no. 561096),  Phycoerythrin 158 

(PE) rat anti-mouse MHC-II (IA/IE) (Thermo-Fisher Scientific catalog no 12-5321-82) and  PE-159 

Cyanine 5.5 Armenian hamster anti-mouse CD11c (Thermo-Fisher Scientific catalog no 35-0114-160 

82) antibodies for 15 min at RT then fixed and permeabilized by BD Cytofix Cytoperm (BD), and 161 

incubated with a Fluorescein Isothiocyanate (FITC) rabbit anti-OVA antibody (Abcam, Cambridge, 162 

UK catalog no. ab85584). Cells were then analyzed by an LSR Fortessa X20 flow cytometer (BD).  163 

 164 

ADAS generation 165 

Adipose tissue was derived from liposuction waste from a healthy donor after obtaining the 166 

informed consent. Briefly, the sample was digested with an enzymatic solution (collagenase type I 167 

0.1% in PBS) at 37°C for 1 h before centrifugation at 1200 rpm for 5 min at RT. The pelleted 168 

stromal vascular fraction (SVF), containing the mesenchymal stromal cells, was suspended in 169 

alpha-MEM supplemented with 10% FCS to block the residual collagenase activity. The pellet was 170 

suspended in an amount of medium corresponding to the initial lipo-aspirate volume and divided 171 

into 100-mm diameter Petri dishes (2 ml cell suspension/dish).  172 

To the first confluence the cells were plated for the analysis of the nanoparticle’s toxicity by 173 

thiazolyl blue (MTT; Sigma) assay. 174 

 175 

MTT assay 176 

Cells (3x10
3
/well) were plated in wells of a 96-well plate and incubated with SFNs (200 μg/ml) for 177 

1, 4 and 24 hours at 37°C. At each considered time, culture medium was removed and replaced with 178 

0.5 ml of serum-free medium and 25 ml of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 179 

bromide (stock solution, 5 mg/ml). After 3 hour incubation in the dark, the medium was removed, 180 

and the converted dye was solubilized with absolute ethanol. Absorbance of converted dye was 181 

measured at a wavelength of 570 nm with background subtraction at 670 nm. Percent cell viability 182 
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was calculated as follows: 100 × mean (of triplicates) optical density of SFNs treated samples/mean 183 

optical density of untreated controls. 184 

 185 

 186 

Sample preparation for Liquid Chromatography with tandem mass spectrometry (LC-187 

MS/MS) analysis 188 

Paraffin-embedded tissue sections from B16/F10 melanoma and MB49 bladder carcinoma mouse 189 

models were deparaffinized in hexane using three solvent changes. Each embedded biopsy was cut 190 

to obtain 10 µm sections from the same block. Slices were transferred into a 5 ml collection tube 191 

and added to hexane (Sigma-Aldrich Inc., St Louis, MO, USA). The samples were gently vortexed 192 

and placed on a rotary shaker for 10 minutes at room temperature. The samples were then 193 

centrifuged at 4800 rpm for 15 minutes at 20°C. Supernatants were discarded, and pellets 194 

underwent two additional hexane washes. Finally, the pellets were dried under a gentle nitrogen 195 

flow and stored at -20°C.   196 

Dewaxed tissues were solubilized in RapigestTM SF reagent (Waters Co, Milford, MA, USA) at 197 

the final concentration of 0.5% (w/v) and then incubated under stirring 100°C for 20 minutes and 198 

subsequently at 80°C for 2 hrs. Protein concentration was assayed using the SPNTM Protein Assay 199 

kit (G-Biosciences, Maryland Heights, MO, USA). From each sample, 50 µg ± 0.5 µg of proteins 200 

were digested by adding Sequencing Grade Modified Trypsin (Promega, Madison, WI, USA) at an 201 

enzyme/substrate ratio of 1:50 (w/w) and incubating them overnight at 37°C; an additional aliquot 202 

of Trypsin was added (enzyme/substrate ratio of 1:100 w/w) in the morning and the digestion 203 

continued for 4 hrs. The enzymatic reaction was chemically stopped with the addition of 0.5% TFA 204 

(Sigma-Aldrich Inc., St. Louis, MO, USA), and a subsequent incubation at 37°C for 45 minutes 205 

completed the acidic hydrolysis of RapiGest. The water-immiscible degradation products were 206 

removed by centrifuging at 13,000  g for 10 min. Finally, the tryptic digested mixtures were 207 

desalted using PepCleanTMC18 spin column (Thermo Fisher Scientific, Waltham, MA, USA), 208 
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concentrated in a SpeedVac (Savant Instruments, Farmingdale, NY, USA) at 60 °C and re-209 

suspended in 0.1% formic acid (Sigma-Aldrich Inc., St. Louis, MO, USA) at a concentration of 0.2 210 

µg/µL.  211 

 212 

LC-MS/MS analysis 213 

Trypsin-digested mixtures were analyzed using a platform consisting of a nano-liquid 214 

chromatographic system, the Eksigent nanoLC-Ultra 2D System (Eksigent, AB SCIEX Dublin, CA, 215 

USA), configured in trap-elute mode coupled with a high-resolution mass spectrometer. For each 216 

experimental condition, three biological replicates were analyzed in twice technical replicates for a 217 

total of 48 LC-MS/MS runs. Briefly, samples were first loaded on the nanoLC trap (200 μm x 500 218 

μm ChromXP C18, 3 μm, 120 Å) and washed with the loading pump running in isocratic mode 219 

with 0.1% formic acid in water for 10 min at a flow rate of 3 μL/min. The automatic switching of 220 

the nanoLC ten-port valve then eluted the trapped mixture on a nano-reversed phase column (75 μm 221 

x 15 cm 3C18-CL, 3 μm, 120 Å), through a 150 min gradient of eluent B (eluent A, 0.1% formic 222 

acid in water; eluent B, 0.1% formic acid in acetonitrile), at a flow rate of 300 nL/min. Specifically, 223 

the gradient was: from  5–10% B in 3min, 10–40% B in 130 min, 40–95% B in 10 min and holding 224 

at 95% B for 10 min. Mass spectra were acquired using an LTQ-Orbitrap XL-ETD mass 225 

spectrometer (Thermo Fisher Scientific, San José, CA, USA), equipped with a nanospray ionization 226 

source (Thermo Fisher). The spray capillary voltage was set at 1.7 kV, and the ion transfer capillary 227 

temperature was held at 220 °C. Full mass spectra were recorded in positive ion mode over a 400–228 

1600 m/z range and with a resolution setting of 30000 FWHM and scan rate of 2 spectra per 229 

second, followed by five low-resolution MS/MS events, sequentially generated in a data-dependent 230 

manner on the top five most intense ions selected from the full MS spectrum (at 35% collision 231 

energy), using the dynamic exclusion of 0.5 min for MS/MS analysis. Mass spectrometer scan 232 

functions and high-performance liquid chromatography solvent gradients were controlled by the 233 

Xcalibur data system version 1.4 (Thermo Fisher Scientific). 234 
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 235 

RESULTS 236 

The DSC thermal analysis supported the spectroscopic data. The nanoparticles showed a typical 237 

profile of an amorphous compound with an endothermic effect around 270°C, associated with a loss 238 

of mass in the thermo-gravimetric curve, linked to sample decomposition (data not shown). The 239 

residual humidity never exceeded 3%, indicating an effective lyophilization of the product that 240 

preserves its stability and effectiveness. Further analyses were performed to check the suitability of 241 

each formulation for in vivo administration. First, four vials were randomly selected for each 242 

formulation, and quality control was performed by visual inspection of the cake’s appearance. A 243 

solid and porous cake was formed, free of defects following the aqueous solvent’s evaporation 244 

during lyophilization. The cake dissolved rapidly by adding saline solution (0.9% w/v NaCl in 245 

water), generating a nanoparticle suspension that looked clear and free of subvisible particles. For 246 

each formulation, the osmolarity value was always within the range required for injectable 247 

formulations (250-350 mOsm/Kg) and, in particular, always between 320 and 350 mOsm/Kg. 248 

Moreover, the measured pH value was always in the range of 7.2 to 7.6. 249 

SFNs-CUR had the same characteristics (morphology, particle size and size distribution, zeta 250 

potential, physical-chemical properties) as SFNs, SFNs-OVA and SFNs-CpG.  251 

 252 

253 
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 267 

Figure S2. Viability of different cancer and healthy cell types after SFNs internalization. (A) Cancer 268 

cells (25000 cells/well in 24-well plates) or splenic DCs (5x10
5
 cells/well in 24-well plates) were 269 

incubated in the presence or not of SFNs-OVA at a concentration of 200 μg/ml for 4 (white bars) 270 

and 24 (black bars) hours; Then the cells were stained with LIVE/DEAD™ Fixable Aqua Dead Cell 271 

Stain Kit (Thermo Fisher Scientific, Waltham, MA, US) to identify the dead cells by 272 

cytofluorimetric analyses. Data are expessed as 100 x viability of untreated cells /viability of treated 273 

cells. (B) MTT viability analysis on B16/F10 and MB49 cancer cell lines and on Adipose Adult 274 

Stromal Cells (ADAS) from an healthy donor after 1, 4 or 24 hour incubation alone or in the 275 

presence of SFNs at a concentration of 200 μg/ml. Percent cell viability was calculated as follows: 276 

100 × mean (of triplicates) optical density of SFNs treated samples/mean optical density of 277 

untreated controls.   278 
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 279 

 280 

Figure S3. nLC-hrMS/MS analysis results. Proteins identified in MB49 bladder cancer (A) and 281 

B16/F10 melanoma (B) model plotted by their pI and MW; color codes indicate proteins identified 282 

using average Peptide spectrum matches (PSMs)<1 (yellow), average 1<average PSMs<5 (blue), 283 

average PSMs>5 (red). Venn diagrams of proteins identified in MB49 bladder cancer (C) and 284 

B16/F10 melanoma (D) model. E) Venn diagram among proteins identified in MB49 bladder 285 

cancer and B16/F10 melanoma model. Spearman’s correlation among profiles of differentially 286 
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expressed proteins (DEPs) in MB49 bladder cancer (F) and B16/F10 melanoma (G) models. 287 

Hierarchical clustering from DEPs in MB49 bladder cancer (H) and B16/F10 melanoma (I) model. 288 

  289 
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 290 

 291 

Figure S4. Protein-protein interaction network model reconstructed by Cytoscape’s STRING App 292 

starting from proteins differentially expressed in B16/F10 melanoma model untreated (CTR) and 293 

treated with SFNs-OVA or SFNs-CpG. Proteins were grouped in functional modules. Red color 294 

code (positive DAve values) indicates proteins up-regulated in CTR (vs SFNs-OVA or/and vs 295 

SFNs-CpG), while the blue color code (negative DAve values) indicates proteins up-regulated in 296 

SFNs-OVA or/and SFNs-CpG (vs CTR). 297 

 298 
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 299 

Figure S5. Protein-protein interaction network model reconstructed by Cytoscape’s STRING App 300 

starting from proteins differentially expressed in MB49 bladder cancer model untreated (CTR) and 301 

treated with SFNs-OVA or SFNs-CpG. Proteins were grouped in functional modules. Red color 302 

code (positive DAve values) indicates proteins up-regulated in CTR (vs SFNs-OVA or/and vs 303 

SFNs-CpG), while the blue color code (negative DAve values) indicates proteins up-regulated in 304 

SFNs-OVA or/and SFNs-CpG (vs CTR). 305 
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 307 

Figure S6. Pie charts showing the functional modules (Biological processes, Molecular function 308 

and Protein families) mostly affected by SFNs treatments in MB49 bladder cancer (A) and B16/F10 309 

melanoma (B) models. Red, green and blue color codes indicate the percentage of proteins with 310 

high-, medium- and low expression, respectively, based on a PSMs-based label-free quantification. 311 

The pie chart size is proportional to the number of DEPs per module. 312 
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Figure S7. Violin plots reporting the average betweenness calculated in random network models 318 

reconstructed from protein identified in B16/F10 melanoma (A) and MB49 bladder cancer (B) 319 

models; the average betweenness in reference networks is shown. The topological parameters 320 

calculated by Cytoscape’s Network Analyzer App are reported for both models and each 321 

reconstructed network. 322 

 323 
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