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In recent years, new methods of cancer diagnosis and therapy have emerged as
promising options for fighting cancer. For example, biocompatible polymer-based materi-
als, metal-phenolic hybrid networks, and inorganic nanoparticles are available for in vivo
applications, such as tumor-specific diagnosis, targeted drug delivery, and immunotherapy.
However, considerable limitations remain, such as off-target effects and the low therapeutic
index, as well as low in vivo availability which restricts wider applications. For enhanced
cancer theranostics, natural-product-inspired approaches might provide pointers for over-
coming some of the obstacles in conventional techniques that deal with the high-resolution
tumor-tissue-specific imaging, drug-delivery efficiency, and anticancer activity.

This Special Issue highlights recent advances in natural-product-inspired cancer diag-
nosis and therapy approaches. Nature-inspired materials, including potent compounds,
extracts, and nano-formulated materials, were comprehensively considered in this Spe-
cial Issue.

The publication by Lee et al. [1] revealed the role of hispolon on LPS-induced RAW264.7
cells; hispolon is a potent anti-inflammatory agent which can be isolated from mushrooms.
The authors explore the immunomodulatory effect on RAW264.7 cells and lymphocyte
proliferation using splenocytes isolated from mitogen-/alloantigen-treated mice. Hispolon
showed an anti-inflammatory effect on LPS-induced RAW264.7 cells, with inhibition of
reactive oxygen species (ROS) and nitrogen species (RNS). Additionally, it lessened the
sulfhydryl content in both cell-free systems and RAW264.7 cells, implying its potential as
an anti-inflammatory agent. The author also examined the cytokine level after hispolon
treatment of LPS-induced RAW264.7 cells. Upon treatment with hispolon, the decreased
levels of cytokines, including IL-6 and TNF-α, provided evidence for a significant anti-
inflammatory effect. Furthermore, hispolon inhibited lymphocyte proliferation, suggesting
its potential for mitogen-/alloantigen-treated splenocytes. Therefore, hispolon is a po-
tential therapeutic agent for inflammatory immune diseases. These findings showing the
immunomodulatory effect of hispolon on macrophages and lymphocytes provide evidence
for the potential applications of hispolon.

The publication by Shipunova et al. [2] developed HER2-targeting silver nanoparticles
(AgNPs) for the photothermal treatment of cancer. They produced 35 nm HER2-targeted
silver nanoparticles by grind synthesis using Lavandula angustifolia Mill extract. The authors
equipped the nanoparticle with the anti-HER2 affibody ZHER2:342. The HER2-targeted
AgNPs showed a hypothermic effect in combination with light radiation treatment. The
in vitro internalization of the HER2-targeted AgNP in HER2-overexpressing cells, as re-
vealed by confocal microscopy and flow cytometry, signals the successful binding of
the nanoparticle to HER2-overexpressing cells. Light eradiation successfully produced
ROS with a cytotoxic effect of the HER2-targeted AgNPs. Using bioluminescent imag-
ing, in vivo tumor growth inhibition upon treatment with HER2-targeted AgNPs was
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demonstrated to prevent metastatic spread after treatment. Therefore, the HER2-targeted
AgNPs possess high potential as agents for photothermal therapeutic treatments of HER2-
overexpressing cancers.

The publication by Hsu et al. [3] reported an antitumor effect of carotenoid extract and
nanoemulsion from sweet potato peel against murine breast cancer cells in a tumor-bearing
mice model. They fabricated a nanoemulsion with PEG using the sonication method.
The nanoemulsion was 15.7 nm in diameter and had a −69.8 mV zeta potential. The
fabricated nanoemulsion possessed high stability at 25 ◦C (90 days) and 100 ◦C (2 h). The
anti-proliferation activity of the nanoemulsion was found to be superior to that of the
carotenoid extract due to its structure. In the tumor-bearing mice model, the administration
of the nanoemulsion reduced tumor volume by 36.1% compared with the control group.
Upon nanoemulsion treatment, the concentration of VEGF in mouse serum decreased
considerably, signaling its effect on tumor-formation-induced MCF-7 cancer cells. The
authors suggest that the antitumor therapeutic efficacy of the nanoemulsion might be due
to the synergistic effect of various carotenoid compositions in nanoemulsion compared
with carotenoid extract.

In the publication by Nguyen et al. [4], the authors demonstrated that nootkatone
suppresses the stemness of MCF-7/SC human breast cancer stem cells. Nootkatone, a
natural compound produced in grapefruit, is widely used to stimulate energy metabolism.
They first isolated MCF-7/SC cells from MCF-7 cells using CD44+ and CD24− markers,
which exerted higher tumorigenic ability than MCF-7 cells. Then, they demonstrated
that MCF-7/SC cells utilized glycolysis for energy production. When the authors treated
nootkatone with MCF-7/SC, it inhibited cell proliferation, impaired glucose metabolism,
and reduced the stemness of MCF-7/SC. In summary, nootkatone has potential as an agent
for treating breast cancer by modulating the stemness of breast cancer stem cells.

The publication by Duarte et al. [5] explored the uses of honeybee venom to treat
cancer cells (HT-29 as the colon cancer model and MCF-7 as the breast cancer model)
in combination with the central nervous system (CNS) drugs 5-fluorouracil (5-FU) and
doxorubicin (DOX). The authors demonstrated that a sample of Portuguese honeybee
venom showed a superior cytotoxic effect in MCF-7 cells compared with HT-29 cells.
Additionally, a combinatorial treatment of honeybee venom and repurposed CNS drugs
showed significant anticancer effects even in lower concentrations. This study explored
the combinatorial potential of honeybee venom with CNS drugs for a synergistic cytotoxic
effect in HT-29 cells and MCF-7 cells.

Tarar et al. [6] utilized sinigrin, which is abundant in cruciferous vegetables. The
authors designed myrosinase-overexpressed adenocarcinoma cells that hydrolyzed the
sinigrin and produced allyl isothiocyanate, which subsequently induced cell apoptosis.
The myrosinase-tethered adenocarcinoma cells were prepared using a biotin-streptavidin
system between biotinylated cells and myrosinase-core streptavidin fusion protein, which
was obtained through bacterial expression. Synthesized fusion proteins were evaluated
using SDS-PAGE and Western blot; in addition, the anticancer effect and apoptosis were
analyzed in vitro. The overall experimental results suggest that sinigrin can be used as a
promising prodrug, and that myrosinase sinigrin therapy has potential as a strategy for in
situ cancer eradication.

The publication by Inbaraj et al. [7] demonstrated the preparation of nanocomposites
composed of resveratrol in grape skin and showed their inhibition effects on pancreatic
cancer cells. The authors note that the extraction of resveratrol in grape skin, discarded as a
by-product of grape juice, has merit from the viewpoint of harnessing food waste in the
food industry. To improve the biological activity of resveratrol, the authors synthesized
two types of nanocomposites—nanoemulsions and gold-resveratrol nanoparticles—and
compared the inhibition effects in vitro. Furthermore, the expression of proteins in relation
to apoptosis was evaluated; finally, in vivo applications were proposed.

In the work of Platella and Ghirga et al. [8], five chemotypes which are capable of
targeting the telomeric G-Quadruplex were selected from the highly diverse library of
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natural compounds. The authors implemented a docking-based virtual screening followed
by G-Quadruplex in a controlled-pore glass assay. The experimental results from circular
dichroism, fluorescence spectroscopy, and molecular dynamics simulations showed the
affinity and selectivity of those compounds with G-Quadruplex models. In addition, bi-
ological studies, including viability assay, immunofluorescence and fluorescence in situ
hybridization assay, clonogenic assay, and Western blot, were carried out to determine
the anticancer activity on both cancerous and normal cells by stabilizing the telomeric
G-Quadruplex. These selected compounds can be utilized for the novel design of anti-
cancer drugs.

The development of anticancer drugs based on the sources derived from plants,
marine organisms, and animals, especially reptiles, was reviewed by Prof. Jin Woong
Chung and coworkers [9]. In particular, the bioactive components from the reptiles were
classified into four categories, as follows: extracts, crude peptides, sera and bile, and venom.
Furthermore, the therapeutic mechanisms were discussed. The authors highlighted the
screening system for the identification of reptile-derived components in combination with
various drug-delivery systems to improve the therapeutic effects.

With this Special Issue, we hope to highlight the promising potential of natural prod-
ucts from diverse natural-sources-inspired materials for various biomedical applications,
such as cancer diagnosis and therapy.
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