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The whats, whys and hows of Extracellular Vesicles

Sal Kiang Lim
Research Director, A*STAR Institute of Medical Biology
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— Abstract—

Extracellular vesicles (EVs) are relatively recent discoveries in biology and

medicine. They are phospholipid membrane vesicles that are released by many
cell types into the extracellular space. Although the biological functions of EVs have not been clarified, it is generally
accepted that EVs function primarily as conveyors of intercellular communication with much potential as therapeutic

agent to modulate cell activity, sources of biomarkers for diseases or vehicles for drug delivery.

There are many types of EV such as exosomes, microvesicles, ectosomes, membrane particles, exosome-like vesicles or
apoptotic bodies. A major hindrance in the field of EV research is the lack of tools to definitively isolate specific types
of EVs for characterization. Presently, EVs are isolated using physical methods that merely enrich nanoparticles and
macromolecules, and do not differentiate the different EV types or phospholipid membrane vesicles from lipoprotein
complexes or large proteins/protein aggregates. Without stratifying and isolating the different EV types, it is
difficult to understand what EVs are, why EVs are secreted and how EVs are made. This in turn will hamper

the development of EVs as therapeutic agents, EV-associated biomarkers and drug delivery vehicles.

In this presentation, I will describe the use of phospholipid-binding ligands to isolate three different EV types.
These three EVs have similar sizes but different cargos. All three carry different protein cargos but one also
carries RNA. The rationale for phospholipid-binding ligands is to enrich for phospholipid membrane which
is the defining and delimiting feature of EVs and to circumvent nanosize particles. Based on the distribution

of the binding affinities of ligands in cells, we could also postulate the biogenesis of these different EV types.
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