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NPs are attractive tools for different applications.

= Nanomaterials = Nanomedicine
= Drug delivery
= Nanoelectronics = Cancer treatment

= Coating of transplants
o =  Antimicrobial agents
100 nm 1nm
PEGylation or other coatings
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How is the interaction between metal NPs and cells
proposed?

Net negatively

charged lipid
bilayer
'\ - - -
Penetration Endocytosis Electrostatics and
van der Waals forces
etal ion
release
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Selenium might be an alternative to silver.

= Selenium is cheaper.
= Selenium shows a low toxicity to the human body.

= Selenium NPs exhibit antimicrobial activity.!

How do selenium NPs INTERACT with bacterial cells?

Does the ZETA POTENTIAL affect their TOXICITY?
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Selenium NPs and model bacterial strains

NP-coating Zeta Potential (mV)

Chitosan (+) : +1.3+0.4 : 85 + 27

Undefined (-) : -3.9+0.7 g 86 + 21

BSA(---) : ~147+1.1 . 73 %29
Gram-positive VS. Gram-negative

Lysinibacillus sphaericus VS.
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NP toxicity depends on CONCENTRATION, ZETA
POTENTIAL and CELL WALL COMPOSITION.
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Cell viability measured by propidium iodide and FDA staining.
Slightly charged NPs show higher toxicity than highly negatively charged.
Grampositive bacteria seem to be more resitant to negatively charged

NPs.
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Intracellular reactive oxygen species level is increased.
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DC-FDA was used to measure the intracellular ROS level.
Selenium NPs might generate ROS which damage enzymes, DNA and

lipids.
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Selenium NPs decrease intracellular DNA content.

[ ]Control, w/o SeNPs |
[ L. sphaericus, 100 uM SeNPs Undefined
1S bentonitica, 100 phf’! SeNPs coating
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DNA Content (%

= Acridine Orange is used to quantify intracellular DNA content.
= Selenium NPs might release ROS and metal ions which interact with

DNA and DNA repair enzymes?.
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ESEM confirms an extracellular interaction of selenium
NPs with L. sphaericus.

L. sphaericus, 24 h
» 9 100 pM SeNPs
' 91 % dead cells
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For S. bentonitica, the selenium NPs interact
extracellularly with the cell wall and proteins ...

o & S bentonitica, 24 h
¢ g iy 100 uM SeNPs -
{ 86 % dead cells
. Undefined

! ® “ coating
®
®

. -

s

“ ?‘ ot fo

(..

¢ ¢
€ ®
®
- € vo‘(. @
® a
)
. . -
?& HV  det mode mag [J WD HFW 3um

| X®2000kv -~ | -~ | 50087x | 10.0mm | 8.27 pym

’* UNIVERSIDAD = m m—
" 7% - DEGRANADA 6 VA

Member of the Helmholtz Association

Sebastian Schafer | s.schaefer@hzdr.de | Institute of Resource Ecology | www.hzdr.de



... and accumulate intracellularly.

S. bentonitica, 24 h

100 pM SeNPs -
86 % dead cells
_ Undefined
- coating
?& HV | det [ mode mag[J WD HFW 2 ym
20.00 kV | --- = 90 865 x | 10.0 mm | 4.56 pm
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L. sphaericus is able to transform selenium NPs to
trigonal nanostructures.

BSA-coated

L. sphaericus, 24 h
100 uM BSA-SeNPs
38 % dead cells
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Take home messages

= Selenium NPs possess antibacterial activity and represent an
alternative to AgNPs.

= Antibacterial activity is dependent on concentration, zeta potential
and cell wall composition.

= The generation of reactive oxygen species seems to be a key trigger.
= A subsequent decrease in DNA content was observed.

= NPs were biotransformed extracellularly to less toxic, trigonal
nanostructures.

Potential detoxification
and biotransformation

Metal ion
release
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Take home messages

= Selenium NPs possess antibacterial activity and represent an
alternative to AgNPs.

= Antibacterial activity is dependent on concentration, zeta potential
and cell wall composition.

= The generation of reactive oxygen species seems to be a key trigger.
= A subsequent decrease in DNA content was observed.

= NPs were biotransformed extracellularly to less toxic, trigonal
nanostructures.

Potential detoxification
and biotransformation

Metal ion
release
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