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Extended Data Fig. 10 | See next page for caption.
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Extended Data Fig. 10 | Combined inhibition of CS-glycocalyx and LD 
formation triggers ferroptotic cell-death in acidic cancer cells. a, Cytotoxicity 
over time (left), and corresponding quantification at 120 h (right), in U3047MG 
cells treated with CSi and/or DGAT1i at pH 6.4 in the presence of low-dose LDL, 
with/without addition of ferrostatin-1 (Fer-1) or liproxstatin-1 (Lip-1), as indicated 
(mean fold of Ctrl ± s.e.m., n = 10, 2 independent experiments). b–d, Cytotoxicity 
quantification (left), proliferation quantification (middle) and representative 
IncuCyte images (right), all at 120 h, in U87MG (b), U3054MG (c) and U3047MG 
(d) cells, treated with/without CSi and DGAT1i at pH 6.4 in the presence of low-
dose LDL, with/without the addition of Necrostatin 1S (Nec-1s), 3-Methyladenine 
(3-MA) or Q-V-Oph (QVD), as indicated (mean fold of Ctrl ± s.e.m., n = 8, 2 
independent experiments). Scale bars: 200 μm. e, Quantification of Mitotracker 
signal in U87MG cells after 30 h treatment with/without CSi and DGAT1i at pH 
6.4 in the presence of low-dose LDL, with/without the addition ferrostatin-1 
(Fer-1) (mean fold of Ctrl ± s.e.m., n = 6 (CSi) and n = 12 (all other groups) images/
group). f, Confocal imaging of U87MG cells treated as in (e) but with serum-
free (SF) conditions visualizing mitochondria integrity by Mitotracker Red 
after 30 h of treatment or mitochondrial peroxidized lipids by MitoSOX after 

26 h of treatment (left), and corresponding quantifications (middle and right; 
mean fold of LDL Ctrl ± s.e.m., n = 12 (Mitotracker) and n = 5 (MitoSOX) images/
group). Scale bars: 10 μm. g, Confocal imaging of MitoSOX signal (left), and 
corresponding quantification (right) of U87MG cells treated as in (e) but at 
neutral pH (7.4) (mean fold of pH 6.4 Ctrl ± s.e.m., n = 10 images/group). Scale 
bars: 10 μm. h, Fluorescence imaging of TUNEL, MDA and SLC7A11 staining in 
consecutive sections of U87MG AA xenograft mouse (#2) tumour treated with 
the combination of CSi (1.25 mM) and DGAT1i (80 μM) (representative of n = 3 
mice). Scale bars: 500 and 20 μm (zoomed). i, Graphical abstract of sequence 
of events, illustrating how (1) tumour acidosis remodels the glycocalyx through 
a (2) HIF/TGFβ-driven switch, resulting in (3) a CS-glycocalyx barrier that limits 
lipid uptake and protects cells from ferroptosis. (4) Combined inhibition of 
CS biosynthesis (top) and lipid droplet (LD) formation (bottom), (5) restores 
lipid scavenging capacity (top) and disrupts the protective LD sink (bottom), 
triggering (6) lipid peroxidation and (7) ferroptotic death in tumour cells. Data in 
(a-d) was acquired by IncuCyte live-cell imaging. Significance was determined by 
one-way ANOVA (a-e) or two-sided t-test (f and g). Illustration (i) was created with 
Biorender.com.
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