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Introduction: Extracellular vesicles (EVs) have important roles in physiological and
pathological conditions, thus could be used as promising biomarkers in clinical practice.
There is a need for appropriate methods for EVs isolation that bypass major challenges of
current methods such as obtaining low-yield and impurity of obtained vesicles. Therefore,
it is crucial to establish methods for isolating that are economical, easy-to-operate and
reproducible. The aim of this work was to utilize nanobodies, obtained from a naive library
by direct panning on EVs from human cell lines, for immunocapturing of exosomes from
healthy-donor plasma.

Methods: Nanobodies (NA8, ND10,, ND10,) were fused with green fluorescent protein
and 6XHis tag, then produced in E. Coli cells and purified using metal-affinity
chromatography. By immobilizing each nanobody to methacrylate polymer, exosomes
from human plasma were isolated and their biochemical traits were determined with
various methods: SDS PAGE, Bradford assay, sulfophosphovanilin assay, flow cytometry
and nanoparticle tracking analysis - NTA.

Results: Nanobodies are produced in soluble form and resulted in high yield (14-32
miligrams per litre of bacterial medium). Protein and lipid contents are determined in
obtained preparation and the combined analyses of biomarkers (CD9, CD63, CD81) and
morphological traits confirmed presence of EVs with appropriate diameter. Treatment of
isolated EVs with detergent showed reduced signal on flow cytometry which indicates the
presence of lipid membrane structures.

Conclusion: Results obtained in this work show that immuno-affinity system based on
nanobodies can be successfully used for isolation of EVs from human plasma. Due to its
efficacy, simplicity and the low costs of nanobody production, this method has a great
potential for future implementation in isolating EVs from human plasma in research and
clinical settings for various diagnostic and investigative purposes.

Funding information: This research was supported by the Science Fund of the Republic of Serbia, Grant PRISMA No. 4747,
Project title: Advancing REversible immunocapture toward SCALablE EV purification—RESCALE-EV.
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