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Sonodynamic therapy combined with dual immune activation effect in the treatment of oral squamous cell
carcinoma
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Abstract Objective:To investigate the synergic effects of nanomedicine mediated sonodynamic therapy (SDT) and antitumor immune
activation constructed by Verteporfin (Vp) as a sonosensitizer and Tazemetostat (Taz) as an EZH2 inhibitoron the treatment of oral squa—
mous cell carcinoma (OSCC ). Methods : Carrier—free nanomedicine VpTaz was obtained by co—precipitation of Vp with Taz, followed
by detecting its particle size and size distribution via a particle size potential analyser,and observation the morphological characteristics
via transmission electron microscopy. The SDT performance in vitro was detected by reactive oxygen species (ROS) probes. SCC-7
cells were employedas the research object of OSCC cells. The uptake of VpTaz by SCC-7 cells was observed, its effect on intracellular
ROS generation and cytotoxicity was detected. Then, the release of high mobility group protein 1 (HMGB1) in SCC-7 cells was detected
by immunofluorescence technique ,the immunogenic death (ICD) triggered by SDT effect of VpTaz was assessed. Meanwhile, the effect
of VpTaz on the expression of H3K27me3,EZH2 and Histone3 proteins was examined by Western blotting. Results: VpTaz showed an
intact solid spherical nanostructure under transmission electron microscopy , with an average hydrated particle size of (113.03+1.42)
nm and well dispersed,a polydispersity coefficient of 0.069+0.016. It exhibited good SDT performance in vitro( F=1 020, P<0.001 ; F=
27.11,P<0.01).VpTaz could be uptaken by SCC-7 cells and saturated at 2 h( F=802.1,P<0.001 ). Under ultrasound irradiation, SCC~7
cells treated with VpTaz exhibited higher ROS levels when compared with OSCC cells without ultrasound irradiation( F=2 550, P<0.001).
At different concentrations, there was no significant difference in the survival rate of SCC-7 cells in the non ultrasound Vp and VpTaz

groups. However, the survival rate of SCC-7 cells in the Vp+US and VpTaz+US groups was significantly reduced ( #=5.463,38.53,76.74,
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398.7,666.7, P<0.05,P<0.001 ). Moreover, VpTaz could facilitate the release of HMGB1 and induced ICD effect( F=53.1,P<0.001 ). On
the genetic level, compared with control and Vp control, Taz and VpTaz significantly inhibited the methylation of upstream regulatory pro—
teins related tomajor histocompatibility complex I (MHC-I)(F=1 006,P<0.01),elevated the expression of MHC-I( F=3 932, P<0.001),

and enhanced the immunogenicity of SCC-7 cells. Conclusion: VpTaz can synergistically treat OSCC through SDT killing and dual anti—

tumor immune activation.
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Fig.2 Examination of SDT performance of VpTaz in vitro
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