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Upoutavka v cestiné:

Mikroskopie se superrozliSenim se stala zakladnim néstrojem pro pochopeni struktury a funkce
zivych systémi, ale jeji fluorescencni princip znesnadiiuje zobrazovani vysoce dynamickych nebo
komplexnich systémi. Dostupna mira detaili pfi pozorovani sestavovani proteinovych struktur nam
tak brani v pochopeni nékterych klicovych procest, které fidi mechanismy v biologickych
syst¢tmech. Doktorand(ka) vyvijet novou bezznackovou metodu zalozenou na piimé detekci
fluktuaci jednotlivych proteinti pomoci interferometrické rozptylové mikroskopie (iISCAT). Vyvoj
metody iISCAT se zaméti na rozliSeni mikrosekundovych fluktuaci jednotlivych proteinii a bude se
zabyvat novymi metodickymi postupy optického zobrazovani s citlivosti jednotlivych molekul a
interakce svétla s hmotou na urovni jednotlivych molekul. Cilem vyzkumu je polozit zaklady nové
éry vysokorychlostni mikroskopie se superrozliSenim bez pouziti znacek.

Upoutavka v anglickém jazyce:

Super-resolution microscopy has become an essential tool for understanding the structure and
function of living systems, but its fluorescence principle makes it difficult to image highly dynamic
or complex systems. Thus, the level of detail available when observing the assembly of protein
structures prevents us from understanding some of the key processes that govern mechanisms in
biological systems. The PhD student will develop a new label-free method based on the direct
detection of single protein fluctuations using interferometric scattering microscopy (iISCAT). The
development of the iISCAT method will focus on the resolution of microsecond fluctuations of
individual proteins and will address novel optical imaging methodologies with single molecule
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sensitivity and light-matter interaction at the single molecule level. The research aims to lay the
foundations for a new era of high-speed, super-resolution, label-free microscopy

Zasady pro vypracovani:
A detailed statement of work is to be determined. Briefly:
1. Literature survey,
2. Experimental development — optical setup for high-speed interferometric microscopy with
single-molecule sensitivity emerging from the established know-how of the research group.
3. Data processing and interpretation — based on previous experience we often introduce novel
approaches to data processing, visualization and understanding.
4. Applications — detection and tracking of microtubule-associated machinery in vitro and
potentially in vivo.
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