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Boosting Super-Resolution by Mirror-Enhanced
dSTORM

Maximizing Precision and Signal-to-Noise Ratio

Mirror-enhanced stochastic optical reconstruction microscopy (me
STORM) maximizes precision and signhal-to-noise ratio in single molecule
localization microscopy (SMLM): A coating on the microscopy glass cover
slip creates a “mirror effect” [1]. The key for enhancement is a metal-
dielectric nanocoating that acts as a tuned mirror for emitters in the
vicinity.

Mirror, Mirror on the Wall: Which Image Is the Sharpest of them All?

SMLM methods open a unique window to visualize the cellular architecture at a
molecular level pushing the lateral resolution to ~20 nm [2-5]. As SMLM
approaches rely on the determination of the single fluorophores’ position, the final
resolution gain simply depends on the localization precision which in turn is
dependent on the number of fluorescence photons detected per localization event
[6]. Here, mirror-enhanced fluorescence — a concept that has been around for
centuries and implemented for various approaches [7-10]— comes in to play as it
pushes photon efficiency, and makes meSTORM a straight-forward SMLM approach
to further boost resolution by easy-to-fabricate nanocoatings on standard glass
coverslips. The method is not only spectrally and spatially tunable by the layer
design and wavelength but also live cell compatible. It neither needs any tailored
microscope nor software, and, in this respect, outperforms most other attempts
improving localization precision [11-14].

Every Photon Counts

First, we show meSTORM for the nuclear pore complex (NPC), an aqueous channel
which provides access to the nucleus and regulates the transport of proteins and
RNA across the nuclear envelope [15]. The NPC is well studied and several super-
resolution techniques have demonstrated their capability to resolve the eightfold
symmetry of the NPC [16,17]. The layer design (fig. 1a) ensures that the
enhancement region matches the effective fluorophores’ region above the coverslip,



