A CD73 enzyme activity assay for stability and dose-finding of therapeutically active EVs and CDVs
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BACKGROUND

The translation of nanovesicle-based therapeutics into clinical application requires the definition and quantitative, reproducible analysis of criteria of bioactivity and stability. For naive unmanipulated extracellular vesicles (EVs) or cell-derived vesicles (CDVSs)
generated by serial extrusion of cells the definition of the active substance(s) remains difficult and the intrinsic heterogeneity of nanovesicle preparations prevents dose determination that is solely based on particle number or total protein mass. The GPI-
anchored 5’-ectonucleotidase CD73 is an established identity marker for multipotent (mesenchymal) stromal cells (MSCs) and is abundantly present on umbilical cord MSC-derived EVs and CDVs. The exposed position at the vesicle membrane and the
delicate nature of the enzymatic activity position CD73 as a suitable surrogate molecule to establish a biochemical assay that meets the above criteria and that may assist in the control of storage stability and dose definition.

3 CD73 activity assay principle
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RESULTS

Reproducibility and stability of the assay system was confirmed over a range of buffers (including phosphate-containing systems) and the sensitivity was suitable for both naturally secreted EVs and extruded CDVs. The determined activity/particle and
correlates with CD73 abundance (Figure R1). We reproducibly obtained values of 2-4 x 108 uM Adenosine production / particle. Enzymatic activity was abolished by incubation above 65°C in both EV or CDV preparations while EV aggregation or loss of
particles was not observed by this treatment (Figure R2). The measured enzymatic activity in correlation to the particle number was independent of the total protein concentration of the preparation (Figure R3).
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Both EVs and CDVs exhibit enzymatic activity in the assay. activity was abolished after 10 minutes at in 80°C. A corresponding Western blot for CD73 (8x108 does not lead to an increased CD73 activity
particle/sample) shows only minor reduction in protein content.
i Potential Mode of Action of UC-MCS-derived nanovesicles: CONCLUSION
— () Immunomodulation and trophic support via Adenosine signaling The biological activity of a GPI-anchored enzyme is sensitive to denaturing conditions and could indicate

the deterioration of a given CD73* nanovesicle preparation (EVs or CDVSs) during the storage process.
Excipients and co-purifying protein components in the preparations do not seem to affect the activity and
thus allows this assay to be used for a wide range of buffers and purification strategies.

Nucleotides can behave as trophic, differentiating, and immunomodulatory molecules in many

S physiological and pathological events through autocrine and paracrine mechanisms. Purinergic
ligands are thus potent candidates to mediate cellular crosstalk and to promote cell growth and
survival, regulate inflammation and contribute to local tissue homeostasis and repair.
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