PHOTONICS?

Open session within the framework of the NanoVIB Horizon 2020 project

Near-IR Nanoscopy and Vibrational Microscopy

16th May 2023, FB54, Albanova University Center, Stockholm
and on Zoom at https://kth-se.zoom.us/j/62429164481

Confocal

T —

13:00-13:05 : Welcome, Introduction and brief project presentation
Jerker Widengren, KTH Royal Institute of Technology, Stockholm
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MINFLUX nanoscopy and related matters
Stefan W. Hell

Max Planck Institute for Multidisciplinary Sciences, Géttingen &
Max Planck Institute for Medical Research, Heidelberg

I will show how an in-depth description of the basic principles of diffraction-unlimited
fluorescence microscopy (nanoscopy) [1-3] has spawned a new powerful superresolution
concept, namely MINFLUX nanoscopy [4]. MINFLUX utilizes a local excitation intensity
minimum (of a doughnut or a standing wave) that is targeted like a probe in order to localize
the fluorescent molecule to be registered. In combination with single-molecule switching for
sequential registration, MINFLUX [4-7] has obtained the ultimate (super)resolution: the size of
a molecule. MINFLUX nanoscopy, providing 1-3 nanometer resolution in fixed and living
cells, is presently being established for routine fluorescence imaging at the highest, molecular-
size resolution levels. Relying on fewer detected photons than popular camera-based
localization, MINFLUX and related MINSTED [8,9] nanoscopies are poised to open a new
chapter in the imaging of protein complexes and distributions in fixed and living cells.
MINFLUX is also set to transform the single-molecule analysis of dynamic processes, as
already demonstrated by tracking in detail the unhindered stepping of the motor protein kinesin-
1 on microtubules at up to physiological ATP concentrations [10], and providing answers to
longstanding questions with respect to the kinesin-1 mechanochemical cycle.
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