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Figure S1. Micrographs of healthy and apoptotic nuclei upon treatment of CAFs and MDA-MB-
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Figure S2: Flow cytometry analysis of the first two steps performed to isolate CAFs from 4T1 dissociated tumors: Tumor dissociation
and removal of red blood cells (a). Pre-enrichment by non-tumor-associated fibroblast depletion cocktail (b). Staining was performed

with anti-CD45-FITC and anti-CD90.2-PE antibodies
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Figure S3: Morphology of cellular models used in the study: 4T1 (a), HMfs (b) and MDA-MB-231 (c) cells by brightfield microscopy;
expression of TfR1 analyzed on CAFs, 4T1, HMfs and MDA-MB-231 cells by flow cytometry (d).
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Samples Fab/HFn
RATIO
HFn + Fab 1:1 0,013

HFn-PEG-Fab 1:1 0,370
HFn-PEG-Fab 1:5 0,301

Figure S4: Proof of Fab@FAP conjugation to HFn nanocage: conjugated (HFn-PEG-Fab, PEG 10 kDa molecules were pre-conjugated
to the Fab@FAP fragment) and surface adsorbed (HFn+Fab, without previous conjugation of Fab@FAP with PEG) samples were
diluted in sample buffer containing 2% SDS and 4% [3-mercaptoethanol and boiled 10 min before loading in the gel. Samples were
separated by SDS-PAGE in a 12% running gel and a 4% stacking gel. PageRuler Unstained protein ladder (Thermo Fisher Scientific)
was used as protein marker (first lane). After the electrophoretic separation, the gel was stained with Imperial Protein Stain (Thermo
Fisher Scientific) to display Fab@FAP and HFn bands (a). Densitometric analysis of the bands revealed that PEG conjugation (HFn-
PEG-Fab 1:1 and 1:5) increases the amount of Fab@FAP per HFn as compared to the unspecific binding (HFn+Fab 1:1). There is no
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advantage in increasing the HFn:Fab ratio, as the amount of conjugated Fab@FAP per HFn does not increase in case of HFn-PEG-Fab

1:5 versus HFn-PEG-Fab 1:5. The densitometric analysis of protein bands was performed using Fiji software (b).

Figure S5: Confocal microscopy of HFn-FAP (purple) intracellular signal in HMfs. Partial colocalization with early endosomes (EEA1

green, a and b) was found after 1 and 3 hours of incubation. HFn-FAP colocalization with lysosomes (Cat-D, green ¢ and d) was less
evident.
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Figure S6: Immunoblot of PARP-1 proteolytic cleavage upon Nav or HNav treatment on CAFs, 4T1 and MDA-MB-231. Whenever
active, the drug induces the formation of a PARP-1 fragment of 89 kDa appearing below the full-length protein band.
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Figure S7: Cytotoxicity of functionalized HFn-FAP and non-functionalized HFn nanocages, in HMfs (FAP*) cells. Results, reported
as % of viable cells in comparison to untreated control cells, showed no significant effect on cell viability at all tested concentrations.
Concentrations used here were selected according to those ones used for pharmacological studies with Nav loaded nanodrugs (10
and 1 uM of Nav respectively). These results confirm that the effect observed with HNav and HNav-FAP on these cells at a drug
concentration of 1 M are only due to a Nav- related activity, while FAP only has a targeting function. Results are reported as average

+ SD of 6 independent measurements.
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Figure S8: Cytotoxicity of CuSO4 and HFn in MDA .MB.231 cells. These results confirm that neither the copper sulfate used for drug
complexation, nor to the empty HFn nanocarrier, nor the combination of the two, have any significant cytotoxic effect. Concentrations
used here were selected according to the ones used for pharmacological studies with Nav loaded nanodrugs and correspond to 10,

1 and 0.1 uM of Nav. Results are reported as average + SD of 6 independent measurements.
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Figure S9: Biodistribution of fluorescently labelled HFn-FAP. In vivo imaging analysis performed 1h, 4h, 24h and 48h after IV
administration showed a strong signal in the liver and the bladder of treated mice, up to 4h after administration. The signal was
merely visible in the liver 24h later and dropped below limit of detection in all other organs (a). Fluorescence analysis of plasma
revealed a peak of HFn-FAP signal 15’ after administration, with a detectable signal until the 4-hour time point. The signal measured
at 24h and 48h was close to the baseline and in some cases below the limit of detection (b). The fluorescence in urine, confirm HFn-

FAP elimination through the urinary tract within the first 4 hours of analysis (c).
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Figure S10: Biodistribution in off target tissues. Ex vivo imaging of liver (L), kidneys (K), spleen (S), Lungs (Lu), brain (B) and heart
(H) of treated mice, 1h, 4h, 24h and 48h after HFn-FAP administration confirmed the major findings obtained in vivo, with the
strongest fluorescence found in liver followed by a milder signal in kidneys, involved in HFn-FAP renal filtration, spleen and lungs
(a). The fluorescence signal in liver, kidneys, spleen and lungs was quantified and reported as average radiant efficiency (A.R.E.) (b).

Brain and heart were not included in the histogram, as their fluorescence remained below the detection limit at all time points.



