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Introduction: The relatively ineffectiveness, nonselectivity and severe side effects of
conventional therapies has driven malignant melanoma with higher mortality and mortality. 

Objective: The purpose of this study was to fabricate a highly effective, minimal toxic and
immunogenic nanocomposite for melanoma therapy, which could induce systemic anti-
tumor immunity.

Materials and Methods: The synthesis, characterization, properties, cytotoxicity to
melanoma cells and related mechanisms on the induction of tumor-specific immune
response of this nanocarrier were explored in vitro and in vivo. In addition, the effect of this
AuNP@mSiO2@DOX-ZnO nanocomposite in inhibiting tumor growth in situ and lung
metastasis, eliciting antitumor immune responses and its safety profiles in murine
melanoma models were also monitored in vivo. 

Results: Herein, we created a versatile and immunogenic nanocomposite,
AuNP@mSiO2@DOX-ZnO, which was synthesized with facile and effective strategy and
exhibited a high drug payload up to 33.89%, integrating photothermal properties of gold
nanoparticles, pH-responsive properties of ZnO and chemotherapy into a single
nanoplatform. Importantly, after being intratumorally injected into tumor-bearing mice, the
nanocomposite was preferentially captured by melanoma cells and tumor-associated
macrophages than other normal cells. Mechanistically, upon near-infrared laser irradiation,
the nanocomposite not only can destroy tumor by inducing cell apoptosis and/or necrosis
directly, but also induce a strong tumor-specific immune response by releasing tumor-
associated antigens and resulting in calreticulin exposure and high-mobility group box
1(HMGB1) release, further promoting the maturation of dendritic cells. Additionally, the



nanocomposite could also inhibit the expressions of TGF-ß1, VEGF and MMP9 in
melanoma, reversing tumor immunosuppressive microenvironment. Ultimately, the
nanocomposite involves simple steps and forcefully inhibited tumor growth and lung
metastasis with lower time and power intensity (1.25 W/cm2 for 40 s).    

Conclusions: Our study developed a promising nano-based combinational therapy
nanoplatform which could induce systemic anti-tumor immunity in melanoma, providing a
potential strategy for synergistic treatment of melanoma.
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