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Abstract: In recent years, selenium nanoparticles (SeNPs) have been widely used in many fields such as nanotechnology,
biomedicine and environmental remediation due to their good electrical conductivity, photothermal properties and anticancer
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properties. In this study, the cell-free supernatant, whole cell and the cell-free extracts of the strain Cupriavidus sp. SHE were
used to synthesize SeNPs, and several methods were applied to analyze the crystal structure and surface functional groups of
the nanoparticles. Finally, Pseudomonas sp. P11 (G*) and Escherichia coli BL21 (G") were selected to investigate the antibacterial
properties of SeNPs. Cell-free supernatant, whole cell and cell-free extracts of the strain could synthesize SeNPs. As for the
cell-free supernatant, selenite concentration of 5 mmol/L and pH=7 were favorable for the synthesis of SeNPs. TEM images show
that the average size of nanospheres synthesized by the supernatant was 196 nm. XRD analysis indicates the hexagonal crystals
structure of SeNPs. FTIR and SDS-PAGE confirmed the proteins bound to the surfaces of SeNPs. SeNPs synthesized by cell-free
supernatant showed no antimicrobial activities against Pseudomonas sp. PI1 and Escherichia coli BL21 (DE3). These results
suggest that proteins played an important role in biotransformation of SeNPs in an eco-friendly process, and SeNPs synthesized in

this study were non-toxic and biologically compatible, which might be applied in other fields in the future.

Keywords: Cupriavidus sp. SHE, selenium nanoparticles, antibacterial properties, green synthesis
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Fig. 1 UV-vis spectra of SeNPs synthesized by (A) the
cells, (B) cell extracts and (C) cell-free supernatant of
strain SHE. The insets show the color of SeNPs before
and after reaction. Reaction condition: pH 7, 5 mmol/L
Se0,.
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Fig. 2 Uv-vis diagram of SeNPs synthesized by Cupriavidus sp. SHE SHE with cell supernatant under different SeO,

concentration (A) and pH (B) conditions.
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Fig. 3 TEM images of SeNPs synthesized by Cupriavidus sp. SHE with cell supernatant. (A) Spherical SeNPs. (B)

Rod-like SeNPs. (C) Size distribution diagram.
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Fig. 4 XRD image of SeNPs synthesized by
Cupriavidus sp. SHE.
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Fig. 5 FTIR image of the cell-free supernatant of strain
SHE and the biogenic SeNPs.
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Fig. 6 SDS-PAGE analysis of proteins bound to
biosynthesized SeNPs. Lane M: standard protein
molecular weight marker; lane 1: 5 pL bound proteins;
lane 2: 10 pL bound proteins.
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E7 “£¥EBHI4KER E. coli BL21 (A) #1 Pseudomonas sp. P11 (B) BY#LE &
Fig. 7 The antimicrobial activities of biosynthesized SeNPs against E. coli BL21 (A) and Pseudomonas sp. P11 (B).
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