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Supplementary Figure S1. Physicochemical characterization of hyaluronic acid 

nanocapsules (NC) and nanoemulsions (NE (A) Hydrodynamic diameter of empty NCs 

measured by Dynamic Light Scattering. (B) Comparative table of NEs and NCs physicochemical 

characteristics. PDI, polydispersion index. (C) Size distribution and particle concentration of 

empty NCs in PBS and human plasma measured by nanoparticle tracking analysis (NTA) after 

incubation at 37oC for the indicated time points. 
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Supplementary Figure S2. Effective association of purified anti-GSDMB (AbGB) with 

nanocapsules (NCs). (A) SDS-PAGE of AbGB in the conditions indicated: Lane 1 and 2 

represent AbGB (molecular weight: 160 kDa) under non-reducing conditions at a concentration 

of 20 and 40 µg/ml, respectively. Lane 3 to 6 represent AbGB fragments, the constant region at 

50 kDa and the variable fraction at 25 kDa after a 5, 7, 10 and 12 min denaturation, respectively. 

Lane 7 and 8 present the commercial DAKO HRP antibody under non-reducing and reducing 

conditions, respectively. Lane 9 corresponds to the molecular weight marker. (B) Illustrative 

scheme of NC loading with the AbGB using two alternative methods: hydrophobic forces using a 

neutrally charged AbGB (pH 7.4) and electrostatic interactions using protonated AbGB+ (pH 4.5). 

(C) Representative Transmission Electron Microscopy image of AbGB-NCs (pH 7.4). Scale bar, 

200 nm.  (D) Diameter (nm) of AbGB-NCs after adding increasing amounts of neutral AbGB (pH 

7.4, grey column) or protonated AbGB+ (pH 4.5, black column) per mass of NCs. (E) Zeta 

potential of AbGB-NCs after adding increasing amounts of protonated AbGB+ (pH 4.5, black line) 

or neutral AbGB (pH 7.4, grey line) per mass of NCs. (F) Average loading efficiency (%) of the 

AbGB on the NCs using protonated (pH 4.5 ) or neutral (pH 7.4) AbGB.  SD, standard deviation. 

(G) Size distribution of the empty and AbGB-loaded NCs measured by dynamic light scattering 

(DLS) after incubation in human plasma at 37 oC for the indicated time points. The data represents 

the mean ± SEM of three independent experiments. 
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Supplementary Figure S3. Experimental setup of the treatments with NCs and AbGB 

loaded NCs in different HER2+ breast cancer cell models. (A)  GSDMB expression by  

western blot in different HER2 breast cancer models.. Left panel: The endogenous GSDMB 

expression in HCC1954 cells was stably silenced by two GSDMB-specific shRNAs (sh1, sh2). 

shC, cells expressing a non-targeting control shRNA. Right panel: c-myc-tagged GSDMB was 



stably over-expressed (GB) in HCC1954, and in the GSDMB-negative SK-BR-3 and BT474 cells. 

SK-BR-3 do not have detectable GSDMB protein due to dominant gene fusion between GSDMB 

and TATDN1 (Edgren et al. Genome Biol, 2011, 12:R6). Cells infected with the empty vector were 

used as controls (C). (B) Cell viability assays measured by Alamar Blue of the indicated cancer 

cells exposed for 72h to increasing concentrations of empty nanocapsules (NCs) or 

nanoemulsions (NEs). (C) Internalization of NCs loaded with FITC-AbGB at different time points. 

Representative confocal images of cancer cells treated with 0.8 mg/ml (HCC1954 and SK-BR-3) 

or 1.0 mg/ml (BT474) FITC-AbGB-NCs. Right panel: magnification and orthogonal view of the 

boxed area. FITC- AbGB-NCs (green), phalloidin (red) was used to label actin, and DAPI to stain 

the nuclei (Scale bar, 10 µm). (D) Optimization of the in vitro NCs treatment in breast cancer cells. 

For each cell line, it is indicated the optimal incubation time for efficient internalization, the 

maximum tolerated dosage (with no toxicity) for one day or for 3 days of treatment. .  
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Supplementary Figure S4. Internalization of nanocapsules loaded with the anti-GSDMB 

antibody (AbGB) in HER2+ HCC1954 cells. (A) Quantification of the intracellular uptake of 

AbGB in cells treated with either FITC-AbGB nanocapsules (FITC-AbGB-NCs), unlabeled AbGB-

NCs (AbGB-NCs), free FITC-AbGB (FITC-AbGB) or free AbGB, at the time points indicated. The 

intracellular uptake of FITC-AbGB-NCs was quantified by the number of cells with FITC-specific 

fluorescence. Unlabeled AbGB-NCs were detected using a secondary Alexa-488 anti-mouse 

antibody. (B) Representative confocal images showing intracellular uptake at different time points 



of unlabeled-AbGB-NCs (green) detected with a secondary Alexa-488 anti-mouse antibody. Free 

AbGB was used as a negative control. (C) Examples of the internalization efficiency of different 

concentrations of FITC-AbGB-NC at different temperatures, as an indirect measure of endocytic 

uptake. Cells were incubated for 2 h at 37 oC or 4 oC, or grown 2 h at 4 oC followed by two 

additional hours at 37 oC (to activate endocytosis). FITC-AbGB-NCs (green), the nuclei were 

stained with DAPI and the actin cytoskeleton with Alexa 546 Phalloidin (red) (Scale bar, 10 µm). 
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Supplementary Figure S5. Evaluation of the endocytic routes involved in the uptake of 

FITC-AbGB loaded on NCs or NEs. (A-C) Representative confocal images of the co-localization 

of FITC-AbGB (green) with CD44 or the endocytic markers caveolin and clathrin (shown in red). 

The nuclei were stained with DAPI. Scale bar, 10 µm. HCC1954 cells were treated for 2 h with 

3.2 mg/ml FITC-AbGB nanocapsules (FITC-AbGB-NCs) or FITC-AbGB nanoemulsions (FITC-

AbGB-NEs) (green) (D) Quantification of the internalization efficiency of FITC-AbGB-NCs and 

FITC-AbGB-NEs. The percentage of uptake was calculated as follows: number of positive cells 

with clear intracellular accumulation of FITC-AbBG divided by total number of cells per field (a 

minimum of four fields were taken for each condition). (E) Quantification of the percentage of co-

localization of intracellular FITC-AbGB with CD44 or caveolin or clathrin. Co-localization of FITC-



AbGB with each of these markers was performed in independent slides. For each endocytic 

marker, the percentage of co-localization was calculated as follows: number of FITC-AbGB dots 

co-localizing with the marker per field (a minimum of four fields were taken for each condition). 

Bars represent average co-localization per microscope field+ SEM.     
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Supplementary Figure S6. Intracellular trafficking of FITC-AbGB-NCs in breast cancer 

cells. (A) Representative confocal microscopy images of the subcellular localization of FITC-

AbGB-NCs and their co-localization with different organella markers (red): EEA1, early 

endosome; LAMP1, lysosome; calreticulin, Endoplasmic Reticulum; and GM130, Golgi 

apparatus. Scale bar, 10 µm. HCC1954 cells were treated for 2h with 3.2 mg/ml FITC-AbGB-NCs 



and analyzed in the indicated time points (B) Quantification of the percentage of co-localization 

between FITC-AbGB-NCs and the different organelle markers. Co-localization of FITC-AbGB with 

each of these markers was performed in independent slides. For each marker, the percentage of 

co-localization was calculated as follows: number of FITC-AbGB dots co-localizing with each 

trafficking marker per field (a minimum of four fields were taken for each condition. Bars represent 

average co-localization per microscope field+ SEM. (C) Partial co-localization (arrows) of FITC-

AbGB-NCs (green) with the cytoplasmic GSDMB protein (red). SK-BR-3 cells stably expressing 

myc-tagged GSDMB were treated for 4 h with FITC-AbGB-NCs. Ectopic GSDMB-myc protein 

was detected using an anti-myc antibody (red). Scale bar, 10 µm.   
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Supplementary Figure S7. AbGB-NCs decreases the in vitro motility of GSDMB-positive 

cancer cells without affecting their proliferation rate. (A) Wound healing assays in HCC1954 

cells treated daily for 2 h with 3.2 mg/ml of either empty NCs, anti-GSDMB-loaded NCs (AbGB-

NCs), NCs loaded with an irrelevant antibody IgG (IgG-NCs) or 80µg of free AbGB. Pictures show 

representative images of the wound at 0 and 72h, where the dotted line indicates the edges of 

the wound (B-C) Transwell migration assays of SK-BR-3 (B) and BT474 (C) cells exogenously 

over-expressing GSDMB (GB) o an empty control vector (C) treated daily with 0.8 mg/ml (B) or 1 

mg/ml (C) of IgG-NCs or AbGB-NCs for 48 h. Pictures show representative images of the number 

of cells migrated per microscope field Individual cells were identified by DAPI nuclear staining 

(white). (D) Quantification of cell proliferation measured by Alamar blue using the conditions of 

the experiments shown in A-D. The graph represents the mean values ± SEM of three 

independent experiments. 
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Supplementary Figure S8. The AbGB-NCs treatment reduces significantly the tumor 

growth specifically of GSDMB-positive breast cancer tumors in vivo. (A-B) Silencing of 

GSDMB by shRNA (sh1 and sh2 - two GSDMB-specific shRNAs) in HCC1954 cells has no 

significate effect on tumor growth (A) or histology (B) icompared to control cells (shC - non-

targeting shRNA). 1x106 cells were inoculated into the mammary fat pad of nude mice (n=6-8 

animals per condition) and the tumor size was measured weekly using a caliper. (C) Scheme of 

the in vivo treatment schedule to assess the effect of AbGB-associated NCs (AbGB-NCs) and 

controls on the tumor growth of HCC1954 xenografts. (D) Tumor growth measured by luciferase 

bioluminescence of breast cancer orthotopic xenografts from HCC1954-mCherry-luc control cells 

(shC, injected in the left mammary gland) or GSDMB-silenced cells (sh1, right) after treatment 

with: free anti-GSDMB (AbGB), empty nanocapsules (NCs), or AbGB-associated NCs (AbGB-

NCs). Quantification of tumor volume (E), and size measured by luciferase bioluminescence (F) 

for the experiment shown in (D). Graphs represent mean values+SEM from 5 mice per condition. 

*p<0.05. Bars represent the mean values ± SEM. 
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Supplementary Figure S9. The AbGB-NCs treatment reduces the tumor growth and 

increases the cell death rate specifically in GSDMB-positive estrogen-receptor positive 

BT474 breast cancer tumors in vivo. (A) Representative images of tumor size (measured by 

luciferase bioluminiscence) at the beginning of the treatment (day 25) and at the end of the 

experiment (day 50). Mice orthotopically inoculated with either BT474-mCherry-luc control cells 

(C) or cells over-expressing myc-tagged GSDMB (GB) were treated with 200 mg/kg NCs loaded 

with 4.17 mg/Kg of AbGB (AbGB-NCs) or an irrelevant IgG (IgG-NCs). The scale bar represents 

the luciferase intensity (arbitrary units). (B-D) Quantification of luciferase bioluminiscence (B), 

tumor volume (C, imagines represent the ex-vivo GSDMB overexpressing tumors -GB- at the end 



of the experiment after different treatments) and tumor weight (D) for the experiments shown in 

(A). Data represent the mean values ± SEM from 5 mice per treatment condition. (E) 

Representative HER2, PCNA and TUNEL staining pictures (scale bar, 25 µm) from a 

representative tumor for each experimental condition. (F) Quantification of the proliferative (PCNA 

expression) and apoptotic (TUNEL staining) index of tumors from the experiments shown in (A-

E). *p<0.05.  
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Supplementary Figure S10. Experimental setup for AbGB-NCs treatment in GSDMB-

overexpressing MDA-MB-231-HER2 cells. In silico 3D study of the interaction of AbGB with 

GSDMB protein. (A) Exogenous expression of myc-tagged GSDMB (GB) in MDA-MB-231-HER2 

cells by western blots. Control cells (C) do not express detectable GSDMB. (B) Viability measured 

by Alamar blue of MDA-MB-231-HER2 cells exposed to increasing concentrations of empty 

nanocapsules (NCs) for 72 h. (C) Internalization capacity of NCs loaded with FITC-AbGB at 

different time points. Representative confocal images of MDA-MB-231-HER2 cells treated with 

0.6 mg/ml FITC-AbGB-NCs. FITC- AbGB-NCs (green), phalloidin (red) was used to label actin, 

and DAPI to stain the nuclei.Scale bar, 10 µm. (D) In silico 3D study of the interaction of AbGB 

with GSDMB protein (NP_001159430.1). Left, 3D structure of GSDMB showing N-terminal 

domain (brown) and C-terminal domains and highlighting (red and black) the region that binds 

the AbGB (exon 6-8, right). The binding region of AbGB lies within the interface of N-terminal and 

C-terminal autoinhibitory residues, and is likely to interfere with the structure of GSDMB, and 

possibly induce a more open configuration and expose N-terminal residues important for lipid 



binding. Right Scheme of the residues recognized by AbGB (red, gray, black) within GSDMB 

(brown and blue). Structural bioinformatics analysis shows that GSDMB has an accessible and 

disordered region from amino acids (aa) 230 to 250 where AbGB (C-term antibody) is more likely 

to interact. This region has an antigenicity score of 0.86 with the ABCPred algorithm and of +20 

with COBEPro. This peptide comprises aminoacids encoded by part of exon 6 (red), exon 7 (grey) 

and 8 (black) and lies within flexible linker interdomain (exons 6-7) and the C-terminal domain of 

GSDMB. 

  

 
 
 
 
 
 


