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“With new single-molecule tools, and our formidable team, the only limit to what we can achieve is our imagination.”
It is with great sadness that I report that Professor Dr. Katharina (Kat) Gaus, aged 48, passed away on March 3, 2021. She left with all her energy and enthusiasm, which she constantly devoted to us, her friends, and a broad spectrum of scientific questions. I would like to share with you some brief and personal memories of Katharina Gaus.
I met Kat in Sydney in 2011. She had invited me to stay for 1 month in her lab to learn about single-molecule localization microscopy (SMLM), a modern super-resolution microscopy technique that was already well-established in her laboratory a mere 6 years after appearing in the literature, demonstrating the beauty of biological imaging beyond the diffraction limit. Commercial super-resolution microscopes had just appeared on the market. Her young and productive team was already extensively using SMLM to characterise molecular processes associated with the activation of T lymphocytes (Williamson et al., 2011; Rossy et al., 2013). They were among the very few laboratories that had managed to employ super-resolution microscopy to address key biological questions in such a short time. In fact, this was a typical feature of Kat’s research. She was one of those bold thinkers, who kept bringing new (imaging) technologies into a number of fields, such as immunology, cell biology and virology, to name just a few. To illustrate the impact of Kat’s drive for new technologies, I will mention the two main directions of her research: plasma membrane biophysics and the organisation of signalling molecules on T cells.
Laurdan, a fluorescent membrane probe that is able to sense changes in its environment, was only sparsely used in the community of biophysicists studying synthetic lipid bilayers when Kat harnessed its properties to measure the physical heterogeneity of cellular membranes (Gaus et al., 2003; Gaus et al., 2006). Although the results have been later superseded, Kat and her colleagues continued to improve the Laurdan imaging technology, and the current images certainly are impressive (Ma et al., 2018). Similarly, she pioneered the use of statistical analysis designed for geoinformation studies to characterise surface topography of key players involved in the activation of immune cells (Williamson et al., 2011; Rossy et al., 2013). Cluster analysis used in these early SMLM studies seems a little outdated now and is limited to certain shapes and density levels, but Kat’s team together with her alumni students kept developing more appropriate and advanced cluster analysis methods to achieve more precise information about processes in immune cells (Pageon et al., 2016; Griffié et al., 2017; Hinde et al., 2017; Williamson et al., 2020). Such a continuous effort to improve available technologies underlines Kat’s dedication to advancing the field while delivering excellent science.
Looking back at her publication history and her current team, it is apparent how Kat was able to attract great talent to her laboratory. She built a lab with a mix of biologists, chemists, and physicists at just the right ratio to attack, thanks to this scientific and cultural mixture, important unresolved questions that required unconventional approach(es). This led to several great discoveries and technological improvements, which will serve the community for many years to follow. To highlight contributions to the field of SMLM, it is especially noteworthy how Kat’s team adapted this technique for the quantitative analysis of receptor stoichiometry (Baker et al., 2019), the measurements of intermolecular distances (Coelho et al., 2020), the three-dimensional distribution of molecules (Coelho et al., 2021) and diffusional analysis (Hilzenrat et al., 2020). In collaboration with her partner’s group (Prof. Justin Gooding), they developed a variety of nanostructures for functional and super-resolution imaging and contributed to the application of “click chemistry” in SMLM (Laxman et al., 2021). And I have probably forgotten to refer to several other improvements to this field. However, this long list emphasizes the special position of Kat Gaus in the hearts of microscopists, especially those studying surface molecules on lymphocytes like me. I would like to finish by mentioning that I have never seen Kat frowning. She kept smiling constantly, at least in my presence. I hope that many of you have similar memories. She will be missed, certainly by her collaborators, and the microscopy and SMLM community.
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