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Abstract

(9V DUH FIDWLHG LQ iZR FDIHJRUHY EDVHG RQ WKHW EIRJHQHVLV 6SHFL;FDO\ VPDN YHVIRHV RI RUJIQDIHG IURP
HQGRVRPHV 1Q SK\VIRIRJIFD!I DQG SDIKRIRJILFD) FRQGLUIRQV DQG UHHDVHG E\ D IXVIRQ RI PX0iL YHVLFXIDU ERGLHV IR IKH
FH)) PHPEUDQH ZKLUH VKHG PLFUR YHVIFIHV ZUK D INSLFD) VIJH  SUHVHQI LQ DIPRVI DQ\ H[IUDFHUXIDU ERGUN\ AXLG DQG DUH
UHVSRQVLE(H IRV IKH H[FKDQJH RI PRIHFXIDU PDIHUDIV EHIZHHQ FHIV
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Introduction

Exosomes are involved in cancer development and spreading, in the
bidirectional communication between tumour cells and surrounding
tissues, and in the construction of the micro environment needed for
pre-metastatic niche establishment and metastatic progression. Hence,
circulating vesicles are clinically relevant in cancer diagnosis, prognosis
and follow up. Exosomes are actually recognized as valid diagnostic
tools, but they can also be isolated and exploited as anti-cancer vaccines
or nano-sized drug carriers in cancer therapy. Nowadays, one of the
main issues in cancer diagnosis is the early identi cation of biomarkers
by non-invasive techniques. Obtaining a signi cant amount of
information, before and during tumour treatment, should allow
the monitoring of cancer progression and the e cacy of therapeutic
regimens [1]. Liquid biopsies to detect circulating tumour cells, RNAs,
DNAs and exosomes have been used as indicators for personalised
medicine. In recent years, exosomes detection has been validated
as a reliable tool for preclinical practice in di erent cancer types,
thanks to the identi cation of their content: double-stranded DNA
messenger RNA, micro RNA, long non-coding RNA, proteins and
lipids. Ds DNA has been detected in exosomes isolated from plasma
and serum of di erent cancer cell types, and mutated genes involved
in tumor genesis, such as mutated KRAS and TP, have been identi ed
as disease predictors. Similarly, exosomal AR-V7 mRNA has been used
as a prognostic marker of resistance to hormonal therapy in metastatic
prostate cancer patients. Gene expression pro ling of multiple RNAs
from urinary exosomes has been adopted asan e cient diagnostic tool
[2]. Lnc RNAs isolated from serum exosomes have been exploited for
disease prognosis in colorectal cancer patients, and multiple miRNAs
allow one to distinguish between di erent lung cancer subtypes.
GPC1-positive exosomes have been employed to detect pancreatic
cancer, while circulating exosomal macrophage migration inhibitory
factor was able to predict liver metastasis onset. Finally, multiple lipids
present in urinary exosomes have been approved as prostate cancer
indicators. Due to the high variability of patient classes and sample
size, and in order to obtain clinically signi cant results for a fast and
e ective diagnosis, huge investments in exosome research will be
required in the near future [3]. Exosomes could also be exploited as
natural, biocompatible and low immunogenic nanocarriers for drug
delivery in cancer therapy. ey can be passively loaded by mixing
puri ed vesicles with small drugs, or actively loaded by means of
laboratory techniques, such as electroporation and signi cation. Super
paramagnetic nanoparticles conjugated to transferring have been
tested for the isolation of exosomes expressing transferring receptor
from mice blood.

Discussion

A er incubation with doxorubicin, they have been used to target
liver cancer cells in response to external magnetic elds, inhibiting
cell growth both in vitro and in vivo. Engineered mouse macro
phagederived exosomes with aminoethyl anisamide-PEG to target
sigma receptor, overexpressed in lung cancer cells and passively loaded
them with paclitaxel.  ese systems acted as targeting agents able to
suppress metastatic growth in vivo [4].  ree clinical trials with loaded
exosomes are currently on-going for the treatment of di erenttumours,
a phase I trial is evaluating the ability of exosomes to deliver curcumin
to normal and colon cancer tissues, a phase Il trial is investigating the
in vivo performance of autologous tumour cell-derived micro-particles
carrying methotrexate in lung cancer patients and a clinical inquiry
is focusing on autologous erythrocyte-derived micro-particles loaded
with methotrexate for gastric, colorectal and ovarian cancer treatment.
Recently, new strategies to produce ad hoc exosomes have been
developed. Cells releasing exosomes have been genetically engineered to
overexpress speci ¢ macromolecules, or modi ed to release exosomes
with particular targeting molecules [5]. Exosomes derived fromdi erent
cancer cells have already been exploited as cancer vaccines. Autologous
dendritic cell-derived exosomes with improved immune-stimulatory
function have been tested in a phase Il clinical trial for the activation of
CD8+ T cells in non-small cell lung cancer patients, observing disease
stabilisation and a better overall survival. In a phase | trial, ascites-
derived exosomes supplemented with granulocyte-macrophage colony
stimulating factor have been administered to colorectal cancer patients,
soliciting a tumour-speci ¢ immune response. Many issues related to
exosomes clinical translation remain open and are mostly connected
to the de nition of preclinical procedures for isolation, quanti cation,
storage and standard protocols for drug loading. It is becoming even
more necessary to distinguish between tumour and healthy blood
cell-derived vesicles to characterise their post-isolation half-life and to
perform standard content analysis [6]. For these purposes, innovative
approaches and technologies have been set up, such as microarrays
and speci ¢ monoclonal antibodies and RNA markers ampli cation

*Corresponding author: Qiang Nai, Department of Anatomy and Neurobiology,
8QLYHUUN RI 7HQQHVVHH 86% ( PDU TLDQJQDLA\DKRR FRP

Received: -X0
3H4& 1R $&3

ODQXVFUSH 1R $&3
34 Reviewed: -X0

Editor assigned: -X0
4& 1R $&3

XVH GLVILEXIRQ DQG UHSURGXFIRQ LQ DQ

VRXUFH DUH FUHGLIHG



Citation: Nai Q (2022) Extracellular Vesicles for Cancer Diagnosis and Therapy. Adv Cancer Prev 6: 136.

Page 2 of 3

strategies. Natural antioxidants in cancer therapy Every day, the human
body undergoes several exogenous insults, such as ultraviolet rays, air
pollution and tobacco smoke, which result in the production of reactive
species, especially oxidants and free radicals, responsible for the onset
of many diseases, including cancer.  ese molecules can also be
produced as a consequence of clinical administration of drugs, but they
are also naturally created inside our cells and tissues by mitochondria
and peroxisomes, and from macrophages metabolism, during normal
physiological aerobic processes [7]. Oxidative stress and radical oxygen
species are able to damage DNA and other bio-macromolecules,
such as lipids and proteins. e protective mechanisms our body
has developed against these molecules are sometimes insu cient
to counteract the huge damages produced. Recently, in addition
to research into the roles of the physiological enzymes superoxide
dismutase, catalase and glutathione peroxidase, natural antioxidants
such as vitamins, polyphenols and plant-derived bioactive compounds
are being studied in order to introduce them as preventive agents
and potential therapeutic drugs [8]. ese molecules have anti-
in ammatory and anti-oxidant properties and are found in many
vegetables and spices. Vitamins, alkaloids, avonoids, carotenoids,
curcumin, berberine, quercetin and many other compounds have
been screened in vitro and tested in vivo, displaying appreciable anti-
proliferative and pro-apoptotic properties, and have been introduced
as complementary therapies for cancer. Despite the advantages of
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the patient’s blood, expanding them ex vivo, and re-infusing them
again into the patient. Autologous T-cells can be genetically engineered
in vitro to express a chimaeric antigen receptor, which makes them
more speci ¢ against cancer cell antigens. Di erent CARs can be
designed to be directed against a certain cancer antigen. e genetic
modi cation of T-cells can be achieved by di erent methods such as
viral transduction, non-viral methods like DNA-based transposons,
CRISPR/Cas9 or other plasmid DNA and mRNA transfer techniques.
ACT protocols have been already adopted in clinical practice for
advanced or recurrent acute lymphoblastic leukaemia and for some
aggressive forms of non-Hodgkin’s lymphoma. For example, it has
been shown that the treatment of end-stage patients a ected by acute
lymphocytic leukaemia with CAR T-cells led to a full recovery in up to
92% of patients. Despite these very promising results, much research is
currently devoted to understanding the long-term side e ects of CAR
T-cell therapies and their fate within tumours, and to improving CAR
T-cell expansion technologies. Gene therapy for cancer treatment Gene
therapy is intended as the introduction of a normal copy of a defective
gene inthe genome in order tocurespeci cdisease. e rstapplication
dates back to 1990 when a retroviral vector was exploited to deliver the
adenosine deaminase gene to T-cells in patients with severe combined
immunode ciency. Further research demonstrated that gene therapy
could be applied in many human rare and chronic disorders and, most
importantly, in cancer treatment. Approximately 2,900 gene therapy
clinical trials are currently on-going, 66.6% of which are related to
cancer. Di erent strategies are under evaluation for cancer gene
therapy: Expression of pro-apoptotic and chemo-sensitising genes.
Expression of wild type tumour suppressor genes. Expression of genes
able to solicit speci ¢ anti-tumour immune responses and targeted
silencing of oncogenes. One approach relied on thymidine kinase
gene delivery, followed by administration of pro-drug ganciclovir to
activate its expression and induce speci ¢ cytotoxicity [15]. is has
been clinically translated for the treatment of prostate cancer and
glioma. In recent decades, di erent vectors carrying the p53 tumour
suppressor gene have been evaluated for clinical applications. onyx-015
has been tested in nsclc patients and gave a high response rate when
administered alone or together with chemotherapy.

Conclusion

Gendicine, a recombinant adenovirus carrying wild-type p53 in
head and neck squamous cell cancer had a similar success, inducing
complete disease regression when combined with radiotherapy.
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