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Introduction and Method Therapeutic potential of MSC-derived miRNAs for neurological disorders.
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Mesenchymal stem (MSCs) are extensively studied as cell-therapy
agents for neurological diseases.

Recent studies consider exosomal microRNAs secreted by MSCs as
important mediators for MSCs' neuroprotective functions.
Exosomal miRNAs have significant therapeutic potential for
neurological disorders such as stroke, traumatic brain injury, and
neuroinflammatory or neurodegenerative diseases.

This review discusses the neuroprotective effects of selected
MIRNAs (miR-21, miR-17-92, miR-133, miR-138, miR-124, miR-30,
miR146a, and miR-29b) and explores their mechanisms of action
for the treatment of various neurological diseases.

It also provides an overview of bioengineering approaches for ok oyl D1
isolating exosomes, optimizing their yield and manipulating the FATE Sox2 \\ //v
miRNA content of their cargo.
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TBI: Traumatic brain injury
MCAOQ: Middle cerebral artery occlusion
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Techniques used to manipulate the content of MSCs and their exosomes.

Technique Description Exosomal VEGFA
loading
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Transfection A lentiviral vector or a plasmid is encoded with the Indirect \
desired miRNA and introduced to the MSCs. /
AlYadfe]olo] 1A 1 MM E [ectrical pulses are applied to cause a temporary loss Direct and GAP-43 <—

of the stability of the membranes of both MSCs and
exosomes, allowing for cargo loading.
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* Bone marrow-MSCs are most widely studied
for MSC treatments. Limited research has been
done on the therapeutic potential of
et m{\ * = neuroprot.ective MiRNAs that are a!aundant in
/ S \ MSCs derived from other types of tissues, such
e ocorme as the placenta and peripheral blood.
Some neuroprotective miRNAs that are
abundant in MSCs have received limited
Glial cell attention for their functions as exosomal

Modified Phosphate-buffered saline is mixed with a CaCl2 Direct ny Reduce inflammatory :
. cytokines mi R NAS -
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| /y Reverse ischemia-induced
- neuronal apoptosis

Sonication Low-frequency ultrasound is applied to disrupt the
membrane integrity of the exosomes to allow

transferring small RNAs into the exosomes.
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CaCl2 solution containing the desired small RNA. release pORES here i Ok edae for the clinical
Transfection RNA-calcium phosphate precipitates on T er_e 'S_a gap In knowie ge. orthe clinica
implications of exosomal miRNA treatments. A

the cell/exosomes surface. A heat shock changes the
fluidity of the exosomes' plasma membranes for clinical trial that used BM-MSC-derived
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B3 Tdl] L1411  Re} lll Conjugating the small RNA with a cholesterol moiety
exosome with and allows for diffusing the exosomal membrane
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exosomes enriched in miR-124 in five patients
with acute ischemic stroke has been reported

by Clinicaltrials.gov. No result for this trial has
been published so far.
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