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Fig. 1 Illustration of TPP-PEG-GNPs.
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Fig. 2 Characterization of TPP-PEG-GNPs. (A) MALDI-TOF MS spectrum of TPP-PEG-GNPs.
B) Hydrodynamic diameter of TPP-PEG-GNPs measured by dynamic light scattering in phosphate-
buffered saline. The average diameter was 17 & 5 nm.)
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Fig. 3 ROS production induced by TPP-PEG-GNPs. (Sample solutions were irradiated with
blue LED for 1 hour in the presence of APF. Fluorescence spectra were then measured with an
excitation wavelength of 490 nm.)
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Fig. 4 Phototoxicity of TPP-PEG-GNPs against S1T cells. (S1T cells were irradiated with blue
LEDs in the presence of 0.63 uM TPP-PEG-GNPs, PEG-GNPs, or TPP-PEG3-TA. The cells were
then incubated for 24 hours and subjected to the MTT assay. Data represent the mean + standard
deviation of three technical replicates).
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Summary
Adult T-cell leukaemia (ATL) is a
haematological malignancy caused by

infection with human T-cell leukaemia virus
type I, with a particularly high incidence in the
Kyushu and Okinawa regions of Japan. Despite
its aggressive progression and poor prognosis,
no effective curative treatments have been
established. Photodynamic therapy (PDT) is a
promising therapeutic approach that utilize
photosensitizers to generate reactive oxygen
species upon light irradiation, leading to
selective cell death. In this study, we aimed to
develop an effective photosensitizer for PDT
targeting ATL cells. Initially, we prepared gold
nanoparticles (GNPs) co-immobilized with
(TPP) as a
photosensitizer and polyethylene glycol (PEG)

tetra-phenylporphyrin

as a hydrophilic agent. The phototoxicity of the
resulting TPP-PEG-GNPs was
against ATL cell TPP-PEG-GNPs
enhanced ROS production and

evaluated
lines.
induced
cytotoxicity compared to unconjugated TPP,
highlighting their potential as photosensitizers
for PDT. Furthermore, we investigated the
immobilization of a single-chain variable
fragment (scFv) antibody to achieve selective
delivery of the nanoparticles to ATL cells.
However, optimization of the linker design was
found to be necessary for efficient scFv
immobilization. Once the linker design is
optimized, scFv-immobilized TPP-PEG-GNPs
may serve as an effective photosensitizer for
the development of novel PDT strategies
against ATL.



