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Dear Editor,

Cancer is the most complicated disease worldwide
Translational medicine research focuses on upgrading the health
science based on findings of basic research. In this process, cutting-
edge findings in basic research support the development of a solu-
tion for the diagnostic and therapeutic tools and as well as
improvements in healthcare policy, ultimately benefiting human
life'!. Cancer translational medicine majorly focuses on developing
an effective, affordable theranostics solution for cancer. Exosomes
are a subpopulation of Extracellular vesicles (EVs) and it originate
from the endosomes!®!. In general, exosome plays a vital role in
cellular signaling. Current decade research decodes that exosomes
(tumor-derived exosomes-TDXs) play a vital role in cancer devel-
opment and progression. This phospholipid membrane-bound vas-
cular structure transports multiple biologically active molecules in
cellular systems such as DNA, RNA, proteins, metabolites, and
phytochemicals (only in the case of plant source)®l. The most
interesting fact about exosome cargos, a major player in cellular
reprogramming. Researchers find that exosomes (TDXs) are mes-
sengers of cancer cells. It regulated uncontrolled tumor cell growth,
Immunosuppression (downregulates the anti-cancer cytotoxic
effect of dendritic cell, T cell, Natural killer cell and promotes
M2 polarization of macrophage), angiogenesis (TDXs carry agno-
genic factors like Vascular endothelial growth factor -VEGF),
metastasis (in cancer TDXs mediated MMP2, and MMP9 higher
expression promote cellular motility via remodeling of extra cellu-
lar matrix-ECM), epithelial-mesenchymal transition (EMT) and
organ-specific metastasis (TDXs integrins provide the significant
guidance of circulating tumor cells to migrate in specific organs.
More specifically, o. and B subunit expression pattern of integrin
regulate it)>?]. In cancer diagnostic exosomes introduce a new
chapter. Exosome-based cancer liquid biopsy (source of exosomes
like blood, plasma, serum, urine, saliva, tears, and sweat) is more
efficient compared to the traditional tissue biopsy (due to its low
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cost, minimum invasion, high sensitivity, and real-time drug
response monitoring)'®. Cancer therapeutic research is a more
challenging domain in cancer studies, due to its side effects, speci-
ficity, and affordability aspect. Therapeutic exosomes are found
from different sources, such as animal origin (stem cells, immune
cells), plant exosomes, synthetic exosomes, and modified
exosomes'®, The exosome-based therapeutic approach is a cell-
free approach!®’!. Advancement of this approach is that it is cell-
free, non-toxic, biocompatible, non-immunogenic, with specific
targeting efficiency, and has the ability to cross the blood-brain
barrier (BBB)™>”!. Exosome-based drug delivery approach is more
effective, efficient, and biocompatible compared to the traditional
approach (liposome-based)"!. Exosome-based cancer translational
medicine research opens a new horizon in cancer research. Day by
day, this phenomenon becomes more interdisciplinary and com-
bines with nanotechnology, omics science, Al, and machine learn-
ing (ML) for decoding several complications of it!**!. Exosome
research has some challenging point, like isolation, heterogeneity
(exosomes origin, size and molecular diversity control it)!®l. Omics
profiling supports molecular-level investigation of exosomes (pro-
teomic, genomic, lipidomic, and metabolomic). Al and ML support
deep analysis of medical data and help predict the disease
complications®”!. The major challenges of exosomes research are
that translation of exosome-based cancer theranostics approaches
require approval of the concerned governing body, impurity of
exosomes, we still need to explore multiple factors, and a lack of
an standardize and scalable industrial production protocol™,
Currently several exosome-based clinical trials (https:/clinical
trials.gov/search?cond=cancer&intr=exosomes) are going on, out
of which a large number focuses on cancer biomarkers, few are
based on therapeutic development -Dendritic cell-derived exo-
somes and Stem cell-derived exosomes. Advancement of exosome
research introduces some cutting-edge approaches for deep profil-
ing and analysis of exosomes, such as single exosome profiling (this
approach addresses isolation to molecular level understanding with
reduced contamination within the EV subpopulations) and exo-
some barcoding (an advanced user-friendly approach for exosomes
identification). The promising outcomes of exosome-based cancer
translational research, exemplified by patents US 2017/0296626
A1 (pure exosome-based protein and nucleic acid delivery) and
W02016172598A1 (purification of exosomes and their inner
RNA isolation), offer potential for a better understanding and
prevention of cancer. Exosomes research has become a cutting-
edge platform for an effective cancer translational medicine era.
Hope it becomes a promising solution for a cancer-free future.
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