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Dual exposure disrupts mitochondrial morphology and homeostasis
Enhanced oxidative stress and impaired mitochondrial membrane potential can impose aberrant
mitochondrial morphological changes resulting in dysregulated mitochondrial fission and fusion dynamics,
causing cell death. To assess morphological changes upon 24 h of CS, IQOS and CS+IQOS exposure
(figure 4c), we used MitoTracker red fluorescent dye, which measures mitochondrial length (aspect ratio:
figure 4d) and branching (form factor: figure 4e) in live cells. IQOS exposure alone significantly altered
mitochondrial length (figure 4d) and branching (figure 4e) when compared with CS alone, while dual
CS+IQOS exposure significantly reduced mitochondrial length when compared with unexposed or CS or
IQOS alone (figure 4d). Furthermore, the effect of dual CS+IQOS on mitochondrial branching was
profound at all concentrations tested when compared with unexposed or CS or IQOS alone (figure 4e),
indicating mitochondrial fission in these cells.

To further corroborate mitochondrial dynamics, we performed immunoblotting for DRP1 and OPA1 after
24 h of CS, IQOS or CS+IQOS exposure (figure 4f). Exposure to CS and IQOS alone at 5.0% resulted in
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FIGURE 3Dual exposure enhances mitochondrial superoxide generation in bronchial epithelial cells.a) Representative images for the MitoSOX
assay to assess mitochondrial superoxide generation in BEAS-2B cells upon exposure to cigarette smoke (CS), IQOS or CS+IQOS for 6 h using
confocal laser scanning microscopy (×630 original magnification). Scale bar: 50� m. b) Bar graphs representing mean fluorescence intensity
changes upon MitoSOX staining. Data are presented as mean±SEM (n=5). One-way ANOVA followed by post-hoc Tukey’s test was used to define
statistical significance. **: p<0.01; ***: p<0.001versusunexposed (UXP).#: p<0.05;##: p<0.01;###: p<0.001versusCS-exposed.¶¶: p<0.01versus
IQOS-exposed.
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