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Advances of using photoimmunotherapy for anticancer
treatment
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Abstract: Photoimmunotherapy (PIT) is an emerging tumor-targeted phototherapy that combines the tumor specificity of
monoclonal antibodies with the phototoxicity of light absorbers to rapidly and selectively induce the immunogenic death of
target tumor cells. PIT has minimal side effects due to its high specificity. The immunogenic cell death induced by PIT results
in rapid maturation of immature dendritic cells proximal to dying tumor cells. Subsequently, the mature dendritic cells present
the tumor antigens to CD8" T cells and induce their activation and proliferation, thus enhancing the antitumor immune
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response of the host. PIT can also improve the anticancer efficacy by enhancing the penetration of nanomedicines into tumor
tissues. In view of the excellent application prospects of PIT, this review summarizes the advances in the immune activation
mechanism of PIT, the superenhanced permeability and retention effect, and the new strategies for combinatory therapy,
providing references for future research and clinical translation.
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Fig. 1 Biological mechanism of PIT induced immunogenic cell death (ICD) that results in enhancement of antitumor
host immunity. ICD caused by PIT results in immediate activation of damage-associated molecular patterns (DAMPS)
including heat shock proteins (HSP) 70 and 90, calreticulin (CRT), adenosine triphosphate (ATP) and high mobility
group box 1 (HMGB1), which lead to rapid maturation of immature dendritic cells (DCs). After DCs present tumor
associated antigens (TAAs) to CD8" T cells, newly primed CD8" T cells proliferate and react to more cancer antigens. As

a consequence, the anticancer host immunity is profoundly strengthened™.
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Mechanism of PIT-mediated superenhanced permeability and retention (SUPR) effect. PIT induces an

immediate necrosis of the perivascular cancer cells and loss of vessel integrity. After that the vessel dilates due to the
reduced tissue interstitial pressure. Thus, the PIT-induced SUPR effect results in markedly enhanced permeability and

leakage from vessels.
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Fig. 3 Schematic diagram of AvIR-mediated PIT. Target cells including tumor cells and/or tumor-supporting cells are
pre-marked with single or multiple BioAbs which are specific to cell surface antigen(s). Due to the extremely high
affinity and specificity between avidin and biotin, AvIR exclusively binds to the BioAbs. Subsequently, application of

NIR light irradiation causes phototoxicity to the target cells
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(Multidrug resistance, MDR) g 3697, LAfaf
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