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Molecular probes, specialized tools or substances meticulously designed to bind
to specific molecules or biomarkers within cells, tissues, or biological samples, play a
pivotal role in various domains such as biomedical research, diagnostics, and medical
treatments [1]. They are instrumental in the detection, study, and manipulation of precise
molecular targets. Recent years have witnessed a remarkable surge in the development and
application of advanced molecular probes, characterized by their heightened specificity and
enhanced capabilities. One notable trend in the realm of molecular probes is the continuous
refinement of their design and their heightening sensitivity. These probes can be engineered
to exhibit a strong affinity for cancer-related biomarkers, including genetic mutations or
protein overexpressions, making them invaluable in both the diagnosis and treatment of
malignant cancer [2]. In this Special Issue, we focus on the indispensable role played by
molecular probes in the diagnosis and treatment of malignant tumors.

This editorial features a study by Zheng et al., highlighting the potential of molecu-
lar subtyping in guiding diagnosis and personalized treatment decisions for esophageal
squamous cell carcinoma (ESCC). This study identified two distinct molecular subtypes
of ESCC, S1 and S2, and linked them to the tumor microenvironment, distinct immune
pathways, and clinical outcomes [3]. Ye et al. introduce an innovative molecular imaging
probe, denoted as 9mTcHYNIC-ADH-1, after rigorous development. Their study provides
an initial assessment of its diagnostic utility for monitoring drug resistance in non-small-cell

check for lung cancer (NSCLC). The results illuminate the significant promise of 9mTc-HYNIC-
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ADH-1 as an effective tool for evaluating drug resistance in NSCLC, owing to its rapid
synthesis, exceptional radiochemical purity, robust stability, high labeling efficiency, lack of
purification requirement, and prompt blood clearance [1]. Moreover, Yao et al. provide a
comprehensive review in this publication, shedding light on the current understanding
of malignant peripheral nerve sheath tumors (MPNSTs) and offering insights into the
latest consensus on diagnostic approaches and treatment strategies [4]. Numerous studies
have yielded diverse FAP-targeted probes, ranging from antibodies to boronic acid-based
Received: 18 September 2023 inhibitor molecules. Among these, quinoline-based FAP inhibitors (FAPIs) have emerged as
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PET/CT by focusing on the diagnostic and therapeutic implications across a spectrum
of tumor types, while also considering the future potential and advancements in FAPI
imaging [2]. A further study compares neoadjuvant chemotherapy followed by radiofre-
quency ablation with neoadjuvant chemotherapy followed by hepatectomy for treating
colorectal liver metastases. Their findings reveal that patients undergoing neoadjuvant
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survival rates, likely due to increased hematological complications and widespread organ
involvement [6]. Also, another study in this Special Issue suggests that TFF1 and TFF2 may
function as potential tumor suppressors in Gastric cancer (GC), offering valuable insights
for predicting overall survival (OS) in GC patients. These findings unveil a promising
therapeutic avenue, where targeting TFFs could hold potential benefits for GC treatment [7].
In addition, a comprehensive investigation conducted by Li et al. analyzes the actionable
landscape within the largest Asian melanoma cohort. Notably, they pioneer the utilization
of DNA and RNA sequential sequencing to underscore the clinical advantages it brings to
a broader spectrum of melanoma patients. Remarkably, the findings reveal that as many as
11.7% of patients previously considered undruggable could now be identified as actionable
through this innovative sequencing approach. Furthermore, the implementation of RNA-
NGS substantially increases the proportion of druggable fusion events from 2.56% to an
impressive 17.27% [8]. This Special Issue also includes a collective review of glioma, the
most prevalent primary intracranial tumor. The review primarily explores the application
of CRISPR/Cas9 in glioma therapy, including the induction of antigens, antibodies, or
receptors for immunotherapeutic purposes, the identification of critical clinical prognosis
targets, and investigations into glioma’s pathogenesis. Additionally, the article outlines the
future research prospects of CRISPR/Cas9 in glioma treatment while highlighting potential
opportunities and challenges in this domain [9]. In a recent study conducted by Cao et al.,
a pioneering transformer-based end-to-end deep learning model, MVI-TR, was introduced
as substantial preoperative predictive utility for early-stage hepatocellular carcinoma pa-
tients [10]. Furthermore, an examination of recent research elucidating the involvement of
WT1-associated protein (WTAP) in oncogenesis and its potential therapeutic implications
was undertaken [11]. Another article reviews the current epidemiology and mechanisms of
cardiac toxicity in pan-cancer therapies, stressing the importance of assessing relevant risk
factors [12].

In this Special Issue, we have explored the evolving role of advanced molecular probes.
These specialized tools have become increasingly precise and sensitive, aiding in the
detection and manipulation of specific molecules within cells and tissues. The articles cover
various diseases, highlighting how molecular probes are reshaping diagnosis, treatment,
and therapeutic possibilities. Collaborations between scientists, healthcare experts, and
technologists promise to drive continued progress in this field, offering new avenues for
disease management and improved patient outcomes.
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