Extracellular Membrane Vesicles from Streptomyces violaceoruber: a promising natural strategy for
enhancing plant growth and health
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Climate change and the growing demand for food necessitate eco-sustainable solutions to optimize resource
use and reduce chemical inputs. In this context, biofertilizers, based on living Plant Growth Promoting (PGP)
bacteria, offer a promising approach. Among PGP bacteria, Streptomyces species show significant potential.
Streptomycetes are well known for their morpho-physiological differentiation and production of bioactive
compounds. Extracellular membrane vesicles (eMVs) - nanostructures naturally released by cells — can play
key roles in intercellular communication, carrying proteins, nucleic acids, and other bioactive molecules.
Therefore, this study focuses on the characterization of eMVs isolated from the PGP bacterium Streptomyces
violaceoruber, evaluating their morphology, cargo, and biological effects.

eMVs were isolated through ultracentrifugation from S. violaceoruber six-day-old cultures grown in liquid
minimal medium. Morphological, dimensional and quantitative characterizations were performed through
scanning transmission electron microscopy, dynamic light scattering and nanoparticles tracking analysis.
Molecular profiling was performed using omics-based approaches (i.e. next-generation sequencing, mass
spectrometry analyses).

eMVs, ranging from 100-200 nm in size, contain RNA and the whole S. violaceoruber genomic DNA.
Additionally, they contain proteins, but their metabolic cargo has yet to be fully characterized. Interestingly,
eMVs exhibited antibacterial properties and showed PGP effects on tomato seedlings. Experiments are
underway to evaluate their capability to mitigate plant biotic stresses, testing their effect against
phytopathogens (i.e. Verticillum sp.) infections.

Therefore, this research aims to provide new evidence on the role of Strepfomyces-derived eMVs in trans-
kingdom communication (microbe-microbe and plant-microbe interactions), and to lay the groundwork for the
development of new eMV-based biofertilizers.



