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As a result of extensive research in recent years, small extracellular vesicles (sEVs), also
known as exosomes, are now considered major contributors to intercellular communication
in health and disease. sEVs carry a complex cargo composition consisting of proteins,
nucleic acids, and lipids, and it has been shown that components of sEVs are biologically ac-
tive and induce effects in recipient cells. These characteristics of sEVs motivated researchers
worldwide to further explore their biology under physiological as well as pathophysio-
logical conditions. Tumor cell-derived sEVs in particular have been extensively studied.
It was demonstrated that tumor cell-derived sEVs promote tumor progression through
local and systemic effects and that they functionally contribute to malignant processes
such as metastasis, immunosuppression, angiogenesis, and drug resistance. Besides their
functional effects in the tumor microenvironment (TME), sEVs have been shown to serve
as attractive biomarkers and to have potential for utilization in sEV-based nanotherapeutic
approaches. These versatile roles of sEVs in cancer are highlighted in this Special Issue,
which is a collection of articles fully dedicated to sEV biology.

One focus of this Special Issue is the role of sEVs as clinical biomarkers and the article
by Paluschinski et al. presents an approach to identify sEV-based biomarkers in liver dis-
eases [1]. The optimized workflow contains all the steps of sEV analysis including isolation,
characterization, cargo analysis, and, ultimately, biomarker validation. A comparison of
different groups of patients with nonalcoholic fatty liver disease (NAFLD), autoimmune
hepatitis (AIH), intrahepatic cholangiocarcinoma (CCA), and respective healthy volunteers
revealed that microRNAs (miR-10a, miR-21, miR-142-3p, miR-150, and miR-223) as well as
cytokines (IL2, IL8, and IFNγ) enriched in sEVs can be utilized to discriminate between
these liver diseases. Thus, the authors present an optimized approach to systematically
screen for the sEV-based biomarkers related to disease diagnosis and prognosis, which
has the potential to accelerate the implementation of personalized treatment strategies.
The concept of using sEVs as biomarkers in liver diseases, and particularly as predictive
biomarkers for treatment response and survival, was also supported by the article by
Gylstorff et al., which characterizes the immunological profile of sEVs in the blood of pa-
tients with inoperable hepatocellular carcinoma (HCC) [2]. Here, the profiles of sEVs were
assessed before and after selective internal radiotherapy (SIRT). This comprehensive article
first describes the characteristics of the 50 patients included in the study and presents the
clinical characteristics related to the treatment and outcomes. Alterations in blood counts,
cytokine levels, and immunological markers in plasma-derived sEVs were analyzed in
blood samples collected prior to and after SIRT and several markers were identified which
correlated with patient response and survival. Here, plasma-derived sEVs carried a broad
range of markers related to the immune system, cancer, or coagulation. Some markers, such
as CD4, positively correlated with therapy response and survival, whereas other markers,
such as CD20, CD49e, and CD146, were negatively associated with survival. Gylstorff
et al. [2] demonstrated that the sEV landscape and cargo composition in the blood are
promising predictive biomarkers of response and can be utilized for monitoring HCC
patients undergoing SIRT.

Int. J. Mol. Sci. 2023, 24, 13716. https://doi.org/10.3390/ijms241813716 https://www.mdpi.com/journal/ijms

https://doi.org/10.3390/ijms241813716
https://doi.org/10.3390/ijms241813716
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijms
https://www.mdpi.com
https://orcid.org/0000-0001-5561-2184
https://doi.org/10.3390/ijms241813716
https://www.mdpi.com/journal/ijms
https://www.mdpi.com/article/10.3390/ijms241813716?type=check_update&version=1


Int. J. Mol. Sci. 2023, 24, 13716 2 of 3

Similar to the study by Paluschinski et al. [1], the article published by Van Hoof et al. [3]
presents an optimized workflow for isolating and analyzing sEVs for cancer diagnostics.
Specifically, this study was dedicated to exploring the intravesicular DNA content of sEVs
and, therefore, addresses a topic which is controversial in the literature. While it was shown
that DNA templates can be attached to the surface of sEVs, whether DNA can also be found
in the lumen of sEVs is still under investigation. Van Hoof et al. [3] demonstrated that sEVs
mainly enclose short genomic DNA (<35–100 bp) and that this DNA can be used to detect
the EGFR T790M mutation in sEVs isolated from non-small-cell lung cancer cells. The
authors detected significantly higher mutant allele frequencies in comparison to standard
cell-free DNA extraction, which was, in part, due to the co-purification of circulating
tumor DNA. This is a significant finding since looking at intravesicular DNA might be
another promising clinical cell-free DNA process which might be used alone or in tandem
with an analysis of the circulating tumor DNA, ultimately improving and simplifying
cancer genotyping.

The study by Patel et al. [4] focusses on oral squamous cell carcinoma (OSCC) and,
while most of the published literature on OSCC-derived sEVs analyzes sEVs isolated from
the blood of OSCC patients, the source of sEVs in the study of Patel et al. was saliva. By
comparing sEVs isolated from the tumor tissues to sEVs isolated from the saliva of OSCC
patients or healthy donors, the authors demonstrated that miR-1307-5p was exclusively
overexpressed in the tissue and salivary sEVs of OSCC patients compared to the sEVs
isolated from healthy donors. Therefore, sEV-associated miR-1307-5p was introduced as a
novel diagnostic tool in OSCC.

Matthiesen et al. contributed an article to this Special Issue looking at sEVs in diffuse
large B cell lymphoma (DLBCL) [5]. Mass spectrometry was used for the sEV analysis
and the authors identified protein signatures which are uniquely present in sEVs isolated
from 32 DLBCL patients, comparing these to sEVs isolated from 15 age-matched healthy
donors. These protein signatures could thus effectively identify DLBCL patients. Also,
Matthiesen et al. were able to detect protein signatures which significantly correlated with
patient survival. The study gives major insights into the proteome of sEVs in DLBCL and
contributes to the establishment of novel cancer biomarkers by providing comprehensive
mass spectrometry data and also by presenting a process which could be used in large-scale
patient cohorts.

One article of this Special Issue is dedicated to the therapeutic aspects of sEVs. Mi-
lutinovic et al. investigated the role of sEVs isolated from human-bone-marrow-derived
mesenchymal stromal cells (MSCs) in restoring cisplatin-induced cognitive impairments
and brain damage [6]. The authors demonstrated in vivo that the intranasal delivery of
MSC-derived sEVs reversed cisplatin-induced deficits in executive function and working
as well as spatial memory. A thorough analysis of the mouse model revealed that this
effect was based on structural changes in the mitochondria, white matter, and hippocam-
pus, and that it was orchestrated by several molecular pathways, including netrin and
Wnt/Ca2+ signaling.

The Special Issue also contains two comprehensive reviews which focus on the role
of sEVs in breast cancer [7] as well as malignant mesothelioma (MM) [8]. The review
dedicated to breast cancer was written by Loric et al. and it summarizes the most recent
literature on the role of sEVs in normal and cancerous breast tissues [7]. The focus of
the review was to evaluate the use of sEVs as a novel source of liquid biopsy for cancer
diagnosis, follow-up, and prognosis. The role of sEVs in breast cancer treatment, either as
novel therapeutic targets or as efficient drug delivery vehicles, is also summarized. The
second review, written by Munson and Shukla, focusses on sEVs in MM and summarizes
the research data of the authors as well as the recently published literature [8]. So far, there
is only a limited number of studies on sEVs in MM available; therefore, this review is of
great value to the field and introduces the characteristics and functions of sEVs in MM and
summarizes all the current sEV-related studies in a comprehensive manner. The overview
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is helpful for the overall understanding of sEV-related aspects in MM and has the potential
to accelerate research progress in this particular field.

The aim of this Special Issue was to examine the use of sEVs for cancer diagnosis
and therapeutics. The collection of articles demonstrates the versatility of sEV biology
and adopts an interdisciplinary approach to further enhance our understanding of the
role of sEVs in cancer. The articles cover different malignant entities, including CCA,
HCC, lung cancer, OSCC, DLBCL, breast cancer, and MM, and also cover the analysis of
different components of sEVs including proteins, DNA, and miRNA. The articles present
several novel processes for sEV analysis which may accelerate the screening for sEV-based
biomarkers and lead to even more sensitive approaches with the potential to be translated
into clinical use. We hope that this collection is of great value to the sEV community and that
it will inspire and facilitate the implementation of future sEV-based studies. We conclude
this introduction by expressing our gratitude to the International Journal of Molecular Sciences
and its reviewers for their support and insightful contributions to this Special Issue.

Conflicts of Interest: The authors declare no conflict of interest.
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