SIMGBM

FENS MICRO

m l LAn 2025 . - ATeN Center
...:‘“ NATIONAL g nlver$| A  [Aovanceo recinolocies Nerwork center
5% BIODIVERSITY SUS %‘l |T § degll Studi " ..
iz FUTURE CENTER - diPalermo : , i © Z2 M b Ig c

Congress Exhibition
Consiglio Naziona le
.............................. SR » e Biotecnologie M b che

Extracellular Vesicles isolated from Streptomyces wolaceoruber an
interesting natural tool for plant growth and health
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Biofertilizers, based on Plant-Growth Isolation, morphological characterization and Preliminary evaluation of biological activities
Promoting Bacteria (PGPB), can be used for  quantification were performed through of EVs was performed investigating: i)
a greener agriculture. Among these, several analyses, which provide many antimicrobial activity; 17i)) PGP effects on

Streptomyces species show significant interesting informations about the size tomato seedlings.

to-cell communication and in the regulation 12,5
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of various trans-kihngdom  molecular .
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potential due to their plant-growth promoting distribution and concentration. 4. Antimicrobial activity
(PGP) traits. One key mechanism may S. violaceoruber-derived eMVs
involve  extracellular  vesicles (EVs), 1. Isolation and Morphology .
nanosized structures, carrying proteins, o E =
nucleic acids and bioactive compounds [1]. 2"
These vesicles are mainly involved in cell- £
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mechanisms [2] Figure 1. (A) Minimal medium colture of S. Figure 2. Morphological >- aureus P. aeruginosa
violaceoruber strain. (B) Pellet of EVs after characterization of EVs Figure 5. Minimum inhibitory concentration (MIC) analysis
isolation protocol, through ultracentrifugation through STEM analysis. revealed the inhibitory growth activities of EVs against
step [4]. Staphylococcus aureus and Pseudomonas aeruginosa at

a 12.5% and 50% (v/v) respectively. Interestingly, EVs
also showed bactericidal effect against S. aureus.

2. Quantification J. PGD effts ‘,
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E ] ize Distribution:
L Mean: 142.1 +/- 2.7 nm
%”' Mode: 111.9 +/- 8.1 nm
s ¥ Paricles/mL: 8.34e+11 +/- 5.17e+10 particles/ml
§ = Figure 6. Observation of root differences in length and annotation
ua } of secondary root between control (A) and EVs treated plants (B)
:’ 1 ) after 8 days from the treatment.
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The research focuses on the isolation, Fop vt T e e
characterization Of EVs frOm S trep tOmyCGS ; [ e S foee e G o .
violaceoruber, a PGPB that is a prolific g
. . Figure 3. (A) Concentration and size distribution of EVs through : %u,.mm;
source Of b|OaCt|Ve COmpOU ndS [3] They NTA. (B) Size distribution profile through DLS analysis. E“m ' %u.nnnq -
have been morphologically characterized -
. . ° eMVs-1/500 cT eMVs-1/500
and  quantified  through  Scanning 3. Genome sequencing = ™
Transmission Electron Microscopy (STEM), o rated with EVs d”e‘?iii‘ér?ri?fn”té “Jolaceoruber at a 11500 dllion of the
. . . N | —l stock solution, compared to untreated control seedlings. The treatment
DynamlC ng ht Scatte”ng (DLS) and resulted in increased fresh and dry root weight, as well as increased shoot
_ _ _ ot L L g ¢ 3
NanOpart|C|e TraCklng AnaIyS|S (NTA) 8_%/5\;\_lelght Letters indicate statistically significant group differences (p
Moreover, functional assays were
performed, evaluating their antimicrobial P — | | |
- e : - S. violaceoruber EVs - isolated for the first
and PGP capabilities on tomato plants — - = . .
. T W | - time and quantified - have Dbeen
(Solanum lycopersicum). _ | _
characterized for their morphological and
— S = == ——— molecular features. EVs showed some
Figure 4. Mapping-c}-f DNA sequences of EVs, obtained by Next Generation interesting biOIOgicaI eﬁeCtS, COncerning
Sequencing analysis, on the reference chromosome sequence of S. o ] L ]
violaceoruber. Zoom of specific regions: the first one (spanning from the antimicrobial aCtIVIty agalnSt human
Bioloaical 3903181 to 3903290 nt) falls into a pseudogene and the second one (from
EVs isolation Characterization effegts 4477388 to 4477435 nt) falls upstream of the gene encoding a dCTP pathOgenS and PGP effects on tomato,
deaminase. . . .
revealing the EV potential role in trans-
B é @% kingdom interactions. However, further

iInvestigations are needed to assess mode
of action and molecular effects on EV-
treated organisms.
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