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SUPPLEMENTAL METHODS 

Antibody preparation, purification and quantification 

A monoclonal antibody against-GSDMB (AbGB) that was previously characterized by our group 

(1) and an irrelevant mouse IgG of the same isotype (IgG2b, kindly provided by the Antibody Unit-

CNIO, Spain) were purified on a Hi-trap Protein G column (GE Healthcare, UK) and quantified 

spectrophotometrically (NanoDrop® 2000, Thermo-Fisher Scientific). The AbGB was labeled 

fluorescently using the FITC Fast Conjugation Kit (Abcam) according to the manufacturer’s 

instructions. Additionally, the whole amino acid sequences of the gasdermin B isoform3 was 

obtained from the Uniprot database (2). From the FASTA query sequence, the secondary and 

tertiary structures, as well as the solvent accessibility and disordered regions, were predicted 

using RaptorX (3). Two different algorithms were used to predict B-Cell Epitopes, ABCPred (4) 

based on a neural network and COBEPro (5). 

 

Nanocarrier preparation and characterization 

Nanocapsules (NCs) and nanoemulsions (NEs, used as control) were obtained by spontaneous 

emulsion. Briefly, an oil phase, composed of a 1:1 ratio (v/v) of the triglyceride Miglyol® 812 and 

the surfactant Polysorbate® 80. For NCs preparation 8 volumes of an aqueous phase that was 

composed of hyaluronic acid (HA) conjugated to a dodecylamide functionalized C12 carbon chain 

and PEG-15 hydroxystearate (Solutol®HS15) was added to, and mixed by magnetic stirring. As 

such, the final concentration of HA in the NCs was 0.5 mg/ml. The purified AbGB antibody was 

adsorbed to the surface of the NCs by a physical procedure based on two strategies: (i) 

electrostatic interactions between the positively charged AbGB (protonated AbGB+) and the 

negatively charged HA coating; and, (ii) hydrophobic forces, using AbGB close to its isoelectric 

point (neutral AbGB). Protonated AbGB+ was prepared by acidification in a sodium acetate/acetic 

acid buffer (pH 3.8) until a final pH of 4.5 was reached. Neutral AbGB (pH 7.4) and protonated 

AbGB+ (pH 4.5) were associated with the surface of NCs by incubating 150 µL of NCs (10 mg) 

with 5, 10 and 25 µg of the antibody per mg of NCs at 4 oC with mild horizontal shaking. The 

irrelevant IgG was also loaded onto NCs through hydrophobic forces. The size, polydispersion 

index (PDI), and surface charge of the NCs and AbGB-NCs were measured by dynamic light 

scattering (DLS) and laser Doppler anemometry (Nano-ZS instrument, Malvern, UK). The 



4 

morphology and size of the NCs and AbGB-NCs was also assessed by transmission electron 

microscopy (TEM: CM12, Phillips) and scanning electron microscopy (SEM: FESEM ultra plus, 

ZEISS). The loading efficiency of AbGB onto NCs was evaluated in an indirect manner by 

determining the amount of free AbGB after ultrafiltration of the NCs suspension using 

Nanosep®300K filter membranes (Pall Corporation, Spain). The loading efficiency was calculated 

as: (T-F)/T*100, where T is the total AbGB and F the free AbGB. The AbGB loading to NEs were 

similarly prepared than indicated above. 

 

The stability of NCs and AbGB-NCs in human plasma 

NCs and AbGB-NCs were diluted 1:10 (v/v) in human plasma and incubated at 37 oC for 24 h. 

Samples were taken at different time points and the particle size was evaluated as described 

above. The size distribution of NCs in plasma was also determined by nanoparticle tracking 

analysis (NTA). NCs were diluted 1:10 in human plasma and incubated at 37 oC for up to 24 h, 

and their size was measured at predetermined time points (0, 4, 6 and 24 h) on a NanoSight 

NS300_HS532-F-SP (Malvern Instruments). For each experiment, 5 x 10 s videoclips were taken 

using capture settings CL14 and LT65, and DT4 analysis settings. The results reported are the 

averages from 5 videos. 

 

Lentiviral infections 

HCC1954, SK-BR-3, BT474 and MDA-MB-231-HER2+ cells overexpressing GSDMB cDNA 

tagged with a myc-epitope (GB) were obtained by stable lentiviral infection using a pLVX vector 

expressing GSDMB. Lentiviral particles were generated in HEK293T by transfection with PAX2, 

VSVG and pLVX-Puro-GSDMB plasmids, selecting the infected cells with Puromycin (0.5, 2, 3 

and 1 mg/ml, respectively). The pEZ-M61-GSDMB3s-IRES-GFP vector (www.genecopoeia.com) 

was used as a template to generate the C-terminal myc tagged GSDMB expression construct. 

The full-length coding region of GSDMB3 (NM_001165958), tagged with a Myc epitope 

(highlighted in bold), was amplified by PCR using the primers (Forward, 5’- 

GCCGGAATTCATGTTCAGCGTGTTCGAAGAAAT-3’; Reverse, 5’-TCTAGACTACAGATCCT 

CTTCTGAGATGAGTTTTTGTTCGCTGCTCACGCAGTGGGGC-3’). The resulting GSDMB3-

myc cDNA was then cloned into the EcoRI and XbaI sites of the pLVX-Puro plasmid (Addgene). 



5 

For the in vivo assays HCC1954 (shC, sh1), BT474 (C, GB) and MDA-MB-231 HER2 (C, GB) 

cells lines stably expressing mCherry-luciferase were obtained by lentiviral infection (6). 

 

Cytotoxicity assay NCs/NEs treatment in vitro of breast cancer cells  

To analyze the cytotoxicity of NCs/NEs treatment in HCC1954, SK-BR-3, BT474 and MDA-MB-

231-HER2+, initially, the cells were treated to different concentrations of NCs/NEs (0.2- 1.0 

mg/ml) for 72 h. After that time, the cytotoxicity was quantified with AlamarBlue (Thermo 

Scientific), according to the manufacturer’s protocol. Based on NCs treatment results, we used 

the highest concentration non-cytotoxicity, 0.8 mg/ml in HCC1954 and SK-BR-3 and 1.0 mg/ml in 

BT474 and 0.6 mg/ml in MDA-MB-231-HER2+. 

Moreover, a treatment setup was performed on HCC1954, SK-BR-3 and BT474 cells. Thus, these 

cells were treated with increasing concentrations of NCs for the best time NCs internalization to 

each cell lines every day for 72 h.  Therefore, we selected an optimal daily dose of 3.2, 0.8, and 

1.0 mg/ml NCs for 2 h, 4 h and 8 h in HCC1954, SK-BR-3 and BT474 cells, respectively and then 

medium was removed. This protocol allowed us to employ a 3 days treatment, applying a maximal 

amount of AbGB-NCs with minimal toxicity. 

 

Migration, cell proliferation and viability assays 

To assess cell migration by wound healing assays, 7 x 105 HCC1954 cells were seeded in six-

well plates and allowed to reach confluence. The monolayer was wounded using a 10 µl pipette 

tip and, after 24 h, the cells were then exposed daily for 2 h to medium containing 3.2 mg/ml 

empty NCs, IgG-NCs and AbGB-NCs or 80 mg of AbGB alone. Images of the wound were 

captured at 0 and 72 h using a Nikon Eclipse TS100 inverted microscope equipped with a digital 

imaging system (Nikon, Digital Sight DS-L1). The area of four wounds/per condition was 

measured, and the migratory capacity of the cells was calculated by subtracting the area (in 

pixels) covered by the cells after 72 h from that of the initial wound at 0 h. The results are 

representative of three individual experiments. For the study of HCC1954 cell migration with 

sodium chlorate (SC) treatment alone or in combination with IgG-NCs or AbGB-NCs assays cells 

were incubated as mentioned above. The sodium chlorate (SC, 100 mM, (7) treatment was 
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maintained 2 h and then, IgG-NCs or AbGB-NCs treatment was added in the same conditions 

described for the wound healing assay. 

Furthermore, the SK-BR-3 and BT474 cell migration was measured by transwell assays as 

previously described (8). Briefly, SK-BR-3 (5×104) and BT474 (1x105) cells were seeded on the 

upper part of each chamber, and the different cells lines were treated with 0.8 or 1 mg/ml of IgG-

NCs or AbGB-NCs every day for 48 h, respectively. The results shown are representative of three 

individual experiments.  

In the proliferation and viability assays, HCC1954 (1×104), SK-BR-3 (1.5×104) and BT474 (2x105) 

cells were plated by triplicate in a 96 multi-well plates. Cells were incubated daily with 100 μl of 

AbGB-NCs (3.2 mg/ml, 0.8 mg/ml or 1 mg/ml, respectively) for 2 h (HCC1954 cells), 4 h (SK-BR-

3 cells) or 8 h (BT474 cells) using untreated cells as controls. At the time points indicated (24, 48 

and 72 h), the cells were washed with PBS and the relative number of cells was quantified with 

AlamarBlue (Thermo Scientific), according to the manufacturer’s protocol. The results were 

normalized to the viability of untreated cells and expressed as the mean ± SEM of three individual 

experiments. For the analysis of trastuzumab treatment, HCC1954, BT474, and SK-BR3 cells 

were cultured as indicated above. HCC1954 and BT474 cells were treated with 200 g/ml 

trastuzumab and SK-BR-3 cells with 100 g/ml using established protocols for 24 h(9).  

 

Immunofluorescence and confocal microscopy 

All of the analyzed cells were grown to 50% confluency on glass coverslips and then subjected 

to the different experimental conditions. The time-course (2, 4, 8, 24 h) of FITC-AbGB intracellular 

accumulation was studied by culturing the cells in medium containing 80, 25, 20 or 15 m AbGB 

associated with 3.2, 0.8, 1 or 0.6 mg/ml of NEs or NCs, depending on the experiment, for the 

treatment of HCC1954, BT474, SK-BR3 and MDA-MB-231-HER2+, respectively. Treatments 

were performed using or not FITC labeling antibody, and similar concentrations were used in the 

free antibody, empty NCs or irrelevant antibody (IgG) loaded to NCs. This medium was then 

replaced by fresh medium without the NEs/NCs or mAbs, and the cells were cultured for different 

times. To assess the co-localization FITC-labeled AbGB with intracellular markers or exogenous 

GSDMB-myc, cells treated with FITC-AbGB-NCs were washed and fixed in 4% paraformaldehyde 

(PFA), and then permeabilized with 0.1% Triton X-100 (Sigma-Aldrich). Again, the antibodies 
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used in the co-localization experiments are indicated in Supplementary Table 1, which were 

detected with an Alexa-546-labelled secondary antibody (Molecular-Probes, 1:1,000). F-actin was 

stained with Alexa-647–phalloidin (Molecular-Probes) and the cell nuclei with 4,6-diamidino-2-

phenylindole (DAPI: Molecular-Probes) The distribution of FITC-AbGB-NCs in xenografted 

HCC1954 tumors was assessed in PFA fixed and OCT (Tissue-Tek, Sakura) embedded breast 

cancer tissue, stained with DAPI and Alexa-647-phalloidin. Images were captured on a LSM710 

Confocal microscope (Zeiss), analyzed and quantified using Fiji software. 

 

Western blotting 

Western blotting was performed as described previously (1,8) and the membranes were probed 

with the antibodies indicated in Supplemental Table 1. 

 

Endocytotic uptake 

HCC1954 cells were seeded onto coverslips at a density of 3 x 104 cells/well and after 24 h, the 

cells were treated with increasing concentrations of AbGB-NCs/ or AbGB-NEs (from 1.6 to 4.8 

mg/ml) at indicated temperature conditions, according to established protocols (10).  

 

TUNEL (TdT-mediated dUTP Nick-End Labeling) assay 

Sections of formalin-fixed paraffin-embedded (FFPE) tumors (3 m) were used to detect 

apoptosis by TUNEL staining (DeadEnd™ Fluorometric TUNEL System, PROMEGA), following 

the manufacturer's instructions. Briefly, the tissue was de-paraffinized in fresh xylene, washed in 

100% ethanol, rehydrated by sequential immersion through graded ethanol (100%, 95%, 85%, 

70%, 50%) and fixed with 4% methanol-free formaldehyde in PBS. Tumor sections were then 

treated with proteinase K, and incubated at 37 °C for 60 minutes with the transferase enzyme and 

fluorescein-12-dUTPs inside a humidified chamber. The slides were covered with an Anti-Fade 

solution (Molecular Probes) containing DAPI (0.01 mg/ml) to visualize the nuclei, and the 

fluorescein-12-dUTP-labeled DNA was visualized on a Nikon Eclipse 200Ts fluorescence 

microscope (Izasa S.A., Barcelona, Spain). The images were captured with a digital camera and 

processed with a Nikon software package, and they were quantified by different blind observers. 
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Protein Lipid Overlay Assay 

The GSDMB binding to lipids study was performed using the protocol previously described (11). 

Briefly, nitrocellulose arrays with decreasing concentrations (1.0 to 0.025 mM) of sulfatide and 

cardiolipin and phosphatidylcholine Egg (EPC) as negative controls were incubated overnight at 

4 ºC in gentle rocking with purified GSDMB (6 μg/ml,(11), with purified GSDMB in combination 

with 12 g/ml anti-GSDMB (AbGB), and similar concentration of free AbGB, used as control. After 

washing, membranes were incubated with anti-Mouse HRP for 2 hours at room temperature.  The 

results shown are representative of four individual experiments.  

 

Nanocapsule biodistribution 

Primary tumors were generated by orthotopic injection into the fifth mammary fat pad (mfp) of 8-

week-old female nu/nu mice (Charles River) of 1x106 HCC1954 cells in a 1:1 mixture of 

PBS/Matrigel (Corning). When the tumor reached 0.5-0.7cm, mice were inoculated with FITC-

AbGB- NCs/NEs (200 mg/kg of NCs/NEs and 4.17 mg/kg of AbGB, n=6 per condition). After 8 

and 24 h, three mice per experimental condition were sacrificed and the AbGB-FITC 

biodistribution was quantified by ex vivo fluorescence using Xenogen IVIS (IVISR Lumina II). FITC 

emission in the tumors and in different organs: (lung, heart, spleen, kidney, and liver) was 

quantified. To reduce the tissue autofluorescence background, the fluorescence mean emitted by 

same organs of mice treated with empty NEs/NCs was subtracted. 

 

In vivo treatments of breast cancer xenografts and lung metastasis assays 

Tumor growth was compared between cells expressing high levels of GSDMB (lentiviral infected 

with a non-targeting shRNA, shC or full length GSDMB over-expression tagged with a myc-

epitope, GB) and those with silenced GSDMB (using two specific GSDMB shRNAs characterized 

previously, sh1 and sh2: 8, or stable empty vector (C). HCC1954 (1x106) or BT474 (2 x107) cells 

(in a 1:1 mixture of PBS:Matrigel) were injected into the mammary fat pad (mfp) of 7-week-old 

female nu/nu mice (Charles River) and tumor growth was assessed as described previously(8).  

Two complementary experiments were performed to test the in vivo effect of the AbGB-NCs. In 

experiment #1, HCC1954 shC and sh1 cells were inoculated into the left and right fifth mfp of the 

same mice, respectively (n=18), whereas in experiment #2, HCC1954 (shC and sh1, n=14) and 
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BT474 (C and GB, n=10) cells were inoculated into separate mice. In both experiments, mice 

were randomly assigned to a treatment group when the mean tumor diameter reached 

approximately 0.5 cm, and the treatments were administered intraperitoneally twice weekly in a 

dose/weight matched manner over 3 weeks.  

In experiment #1, mice were administered empty NCs (200 mg/kg), free AbGB (4.17 mg/kg) or 

AbGB-NCs (200 mg/kg of NCs loaded with 4.17 mg/kg of AbGB) at each inoculation (n=6 mice 

per treatment condition). In experiment #2, mice received empty NCs, AbGB-NCs or IgG-NCs 

(NCs loaded with an irrelevant IgG antibody of the same isotype as the AbGB: n=7 mice per 

treatment condition in HCC1954 cells and n=5 in BT474 cells). Tumor growth was monitored once 

weekly until the tumors reached approximately 1 cm in diameter, at which point the mice were 

sacrificed. Tumor size was measured using a caliper and the tumor volume was calculated using 

the formula L x W2 X (/6), where L is the length and W the width of the tumor xenografts. In 

addition, tumor growth was quantified by luciferase bioluminiscence emission. In this case, mice 

were anesthetized and 1.5 mg of d-luciferin (15 mg/ml in PBS) was injected retro-orbitally. 

Imaging was completed 5 minutes after injection using a Xenogen IVIS system coupled to Living 

Image acquisition and analysis software (Xenogen Corporation). For the bioluminescence 

intensity (BLI) plots, photon flux was calculated as described elsewhere(8).  

In experiment #2 the final tumor weight was also measured on a calibrated balance (Thermo 

Fisher). At the end of the experiment, the mice were sacrificed, and the tumors extracted and 

processed for western blot analysis or histological evaluation. In formalin-fixed paraffin-embedded 

tissues, Hematoxylin-Eosin staining and immunohistochemistry for HER2 or PCNA, or TUNEL, 

were performed (see Supplemental methods). 

To test the effect of AbGB-NCs on lung metastasis, mice were injected with MDA-MB231-HER2 

cells (106 cells/mouse) stably over-expressing GSDMB (GB) or having the empty vector (C) by 

tail vein inoculation (n=12 per group). After 1 week, AbGB-NCs or IgG-NCs treatments (200 mg/kg 

of NCs loaded with 4.17 mg/kg of AbGB/IgG) were applied biweekly by intraperitoneally 

inoculation. The detection of lung metastasis was analyzed weekly by an IVIS-100 imagining 

system (Xenogen) as explained above. After 3 weeks of treatment, mice were sacrificed and 

complete lungs were extracted and fixed in 10% formalin. Lung metastatic nodules were detected 

in paraffin-embedded sections stained with hematoxylin and eosin or anti-HER2.  
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Supplementary Table 1. List of antibodies. 

mAb, Mouse monoclonal antibodies; WB, Western Blot; IF, Immunofluorescence; IHC, 

Immunohistochemistry. 

 

 

Marker Reagent1 Supplier 
Dilution 

WB IF IHC 

GSDMB AbGB (mAb) 
Hergueta-

Redondo et al. (1) 
1:250   

GAPDH 6C5 (mAb) Calbiochem 1:50.000   

HER2 44E7 (mAB) Cell Signaling 1:1.000   

HER2 A0485 Dako   1:1.000 

Cyclin D1 EP12 (mAb) Agilent 1:1.000   

CD44 HPA005785 Sigma  1:50  

Caveolin-1 3238 Cell signaling  1:100  

Clathrin Heavy 
Chain 

D3C6 Cell signaling  1:100  

LAMP1 D2D11 Cell signaling  1:100  

Calreticulin PA3-900 ThermoFisher  1:200  

Golgi Marker-130 ab52649 Abcam  1:100  

Myc-tag 71D10 Cell signaling  1:100  

PCNA 424 (mAb) Millipore   1:4.000 


