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To: 
Benjamin Werth
Senior Editor, JOVE
Dear Benjamin,
 



           
                 October 28th, 2019
We hereby would like to submit our manuscript entitled “Conventional BODIPY conjugates for live-cell super-resolution microscopy and single-molecule tracking” as a manuscript for publication in JoVE. As per our previous communication, you identified this work as an interesting topic for a JoVE article and a video protocol. In this work we describe, optimize and employ a protocol about our recent and surprising finding that the myriad of versatile BODIPY conjugates available for conventional fluorescence microscopy can be used for multi-color Single-Molecule Localization Microscopy (SMLM) in living cells. Besides being one of the most widely used fluorophores, BODIPYs exhibit other advantages over existing labeling strategies for SMLM. We demonstrate the versatility of this protocol by presenting insights into how the dynamics and the nanoscopic spatial distribution of fatty acids and lipid droplets in yeast are regulated by the metabolic state of cells. We also demonstrate the use of this novel labeling protocol in living mammalian cells. Since SMLM techniques are increasingly contributing to discoveries across different disciplines, we believe that our manuscript would be suitable and a helpful resource for the broad reader/viewership of JoVE.
SMLM is based on localizing single fluorophores. It is therefore critical to separate the fluorescence of densely packed molecules in time in order to avoid their spatial overlap. Here we optimize a protocol for our recently published (https://www.nature.com/articles/s41467-019-11384-6) and novel labeling strategy for SMLM: the harnessing of red-shifted ground state dimers, which transiently form through bi-molecular encounters of conventional BODIPY conjugates. While BODIPY dyes have been previously shown in ensemble spectroscopy experiments to form red-shifted ground state dimers, our paper was the first report to demonstrate the detection of their bright fluorescence on a single molecule level. We optimize and demonstrate the versatility of this approach for SMLM by resolving and quantifying the spatial distribution and dynamics of single fatty acids and lipid droplets in living cells with two colors. The obtained super-resolution images exhibit a dramatic change in the localization of fatty acids into puncta along the plasma membrane upon fasting, suggestion a spatial protection mechanism against lipotoxicity. Likewise, the mobility of fatty acids shows a strong transition from free diffusion to confined immobilization in these puncta upon fasting.
While a multitude of different labeling strategies have been developed for SMLM including photoswitchable BODIPY probes, we are certain that our work will be of high impact and usefulness to the field due to the novel mechanism and extreme simplicity of this approach: no chemical modification, special imaging buffers, cell fixation, genetic tagging, (toxic) photoswitching, washing etc. is necessary. Just adding any of the commercially available BODIPY-conjugates in any color to the live cell culture and exciting transient ground state dimers at a red-shifted wavelength will do the trick. All data in this manuscript is original but similar to data recorded in our recent publication. 
We suggest the following reviewers who are experts in the field:

Dr. Andreas Gahlmann, faculty at the Department of Chemistry, University of Virginia agahlmann@virginia.edu
(Expert in live cell PALM and JoVE author)
Dr. Juan Guan, Department of Physics, University of Florida juanguan@gmail.com
(Expert in single molecule imaging)

Dr. Ryan McGorty, Department of Physics, UC San Diego, rmcgorty@SanDiego.edu
(Expert in developing microscopy techniques/super-resolution microscopy)

Dr. Li-Chun Tu, faculty Biological Chemistry & Pharmacology, Ohio State University tu.277@osu.edu
(Expert in quantitative live-cell imaging techniques and probes)
Dr. David Grunwald, UMASS Medical School, david.grunwald@umassmed.edu
(Expert in super-resolution microscopy)

Please let me know if you have further questions.

Sincerely,
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_______________________________

Elias M. Puchner

