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Bioengineered Extracellular Vesicles - Potential
Boon for Delivering Biotherapeutics

May 25, 2022 by Deepti Tayal, Ph.D.

Because of endogenous properties, extracellular vesicles (EVs) have shown impressive potential as
remedial modalities; nevertheless, more bioengineering refinement is expected to address clinical and

business limitations.

EV-based treatments are now being evaluated for immunomodulation, tissue regeneration, recovery, and
as delivery vectors for combination therapy. Moreover, EVs are critical parts of paracrine motioning in
stem/progenitor cell-based treatments, can be utilized as a medication conveyance strategy or can be
utilized as independent therapeutics. T cells that have been genetically modified can be utilized for
everything from cancer immunotherapy to HIV treatment however getting T cell-designated drugs to

patients is troublesome.

Why Extracellular Vesicles as Delivery Agents?

Extracellular vesicles (EVs) are nanoscale particles secreted by all cells that naturally encapsulated and
transfer proteins and nucleic acids, making them an appealing and clinically relevant platform for
constructing biomimetic delivery vehicles in the upcoming years. There are technologies for genetically
engineering cells to develop multifunctional EV vehicles without the use of chemical compounds. High
affinity profiling domains on the EV surface to accomplish, efficacious T cell binding, a protein tag to
confer active cargo stacking into EVs, and fusogenic glycoproteins to enhance EV uptake and fusion with
recipient cells are also demonstrated. These technologies operate very well together by delivering
Cas9-sgRNA complexes to primary human T cells. These methodologies might lead to well enable

vesicles to target to a variety of cells for efficient delivery as Cargoes.

Extracellular vesicles (EVs) are indeed a significant emerging strategy for trying to deliver biomolecular
cargo. Intercellular interaction is influenced by EVs, which deliver their components to recipient cells to
affect cellular activity. Unique characteristics including non-toxicity and non-immunogenicity, and the
ability to design and develop surface and luminal cargo stacking, make vehicles an appealing platform for

delivering a variety of therapeutics. Cargo can be integrated into vesicles by upregulating it in producer
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cells so that it can be loaded during EV biogenesis, or by physically or chemically modifying vesicles after
production. Cells that have been genetically modified to produce functionalized EVs may even be

implanted to continuously produce such EVs.

For various tumor types, immune checkpoint blockade therapy has emerged as a viable anticancer
method. Immune checkpoint molecules have been used to develop several anticancer medicines. Recent
years have seen huge turn of events and interpretation of EV-related therapeutics, advancing to
pre-clinical and clinical investigations. Further, the limit of EVs to move natural and drug particles to
explicit tissues and cell types has brought significant interest up in their improvement as biocompatible

medication conveyance frameworks.

Recent Development: Bioengineered Vesicles !

Recently, | came across one research article where researchers at Northwestern University discovered a
set-up of advances for hereditarily designing cells to create multifunctional EV vehicles — without utilizing
chemical modifications that confound biomanufacturing. Researchers have focused on high affinity areas
on the EV surface to accomplish explicit, effective restricting to T cells, distinguish a protein tag to present
dynamic freight stacking into EVs, and show fusogenic glycoproteins to expand EV take-up and
combination with recipient cells. These advancements have the capability of conveying Cas9-sgRNA
edifices to alter essential human T cells. These methodologies could empower focusing on vesicles to a

scope of cells for the proficient conveyance of freight.

Using Genetically encoded multifunctional integrated nanovesicles (GEMINI), EVs can be efficiently

bound to specific target cells, uptake, and fused with a recipient cell to release cargo into the cytoplasm.

Although genetically modifying T cells can enable applications ranging from cancer immunotherapy to HIV
treatment, T cell-targeted therapeutic delivery remains tricky, and in this case, extracellular vesicles could

be of great benefit.

GEMINI- Extracellular Vesicles (EV) cargo proteins are expressed in producer cells to facilitate
incorporation into a variety of vesicle populations, including macrovesicles that bud from the cell surface
and exosomes that are produced by endosomal invaginations into multivesicular bodies.
Surface-displayed targeting and fusion proteins aid in the binding and uptake of cargo by recipient cells,

followed by cargo release via cell surface fusion or endosomal escape.
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The above research work is to address the limitations during the process of enabling target delivery of
biomolecules to T cells- cargo loading into EVs during biogenesis, EVs binding to specific target cells,
uptake, and fusion of EV with recipient cell to release cargo into the cytoplasm. EVs derived from
mesenchymal stem cells (MSCs) are already being studied in regenerative medicine for potential use in

nano delivery.

Various therapeutic strategies encompassing bioengineered extra vesicles will strengthen preclinical and
clinical tests in the future. Extracellular vesicle-based therapeutics hold the best clinical guarantee when a
mix of local and designed aspects are used. Local extracellular vesicles (EVs) hold intrinsic restorative
potential — they are biocompatible, stable, and because of their targeting, work with remedial use.
However, there are huge difficulties related with their commercialization and clinical turn of events, with
designed EVs permitting modified content, expanded creation, and targeting for better therapeutics

results
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