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The core principle of precision localization microscopy (PLM) is selectively exciting
single non-adjacent molecules over time, allowing the sub-diffraction location of each
molecule to be mathematically determined. This elegant approach has limits including the
development and implementation of switchable fluorophores and the need for many raw
image frames to produce meaningful reconstructions. Solving the issues associated with
overlapping fluorophore point spread functions will open the door to larger application of
PLM techniques including live cell microscopy [1-3].

To address these problems we have developed a PLM image reconstruction algorithm
with two key features: 1) implementation of dynamic background subtraction and 2)
wedged template matching (WTM). This new algorithm has the capability to localize
molecules with simultaneously overlapping emitters. We tested our algorithm using
simulated [4] and experimental data sets. Our results (Fig. 1) show super resolution
structures can be seen in reconstructed images from a single frame.

Fig 1. Comparison of MaLiang reconstruction algorithm to wedged template matching (WTM).
A) Single raw STORM image. B) 1 frame WTM. C) 100 frame WTM. D) 100 frame MaLiang
reconstruction. Numbers in bottom right indicate the molecules localized. WTM localizes nearly
two orders of magnitude more molecules. Raw data courtesy of Dr. Ashley Cadby, University of
Sheffield, UK.
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