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his paper reports our original technique for visualizing

cell-attached nanointerfaces with extremely high axial
resolution (a few tens of nanometers) using collectively excited
localized surface plasmon resonance (LSPR) on a self-assembled
metal nanoparticle sheet. Oleylamine-capped gold NPs (AuOA,
13nm) and myristate-capped silver nanoparticles (AgMy, 5nm)
were self-assembled at an air-water interface and transferred on
hydrophobic cover slip by Langmuir-Schaefer method to be an
imaging substrate. This self-assembled metal nanoparticle sheet
can confine and enhance the fluorescence at the nanointerface.
Test experiments on rat basophilic leukemia (RBL-2H3) cells
with fluorescence-labeled actin filaments revealed high axial and
lateral resolution in the image of focal adhesion at the cell-attached
interface even under a regular epifluorescence microscope,
which produced higher quality images than those captured
under a total internal reflection fluorescence (TIRF) microscope.
Recently, the demand for super-resolution fluorescence
microscopy is increasing in the field of cell biology because of the
requirement to investigate molecular-level dynamic reactions in
or near cells. The super-resolution microscopy techniques, such
as confocal laser microscopy, STED, SIM, and PALM/STORM,
have a significant advantage in their lateral resolution but are
not as advantageous in either their axial resolution or temporal
resolution because of their scanning criteria. TIRF microscopy
provides the highest axial and temporal resolution compared
with the other super-resolution microscope systems, although
the imaging area is still 100-200 nm from the top surface of
a cover slip. The common problem of these state-of-the-art
technology is the cost of the apparatus, which prevents it from
being standard equipment in basic laboratories. On contrast,
our non-scanning-type, high-resolution imaging method using
nanoparticle LSPR is very user-friendly and effective tool for
monitoring nano interfacial phenomena. This technique will
open the possibility for all biochemists and medical scientists
to perform state-of-the-art molecular imaging using their own
conventional microscope.
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Figure: (a) Schematic drawing of the depth of the LSPR on the
AuOA sheet and evanescent fields on glass. (b) Fluorescence
images of FITC-labeled actin filaments in RBL-2H3 cells on the
AuOA sheet (left) and on glass(right).
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