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Nobelova cena za chemii 2014

The Nobel Prize in Chemistry 2014 was awarded jointly to Eric Betzig, Stefan W. Hell
and William E. Moerner "for the development of super-resolved fluorescence
microscopy".
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Abbého zakon
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Point spread function (PSF)

Difrak¢ni limit, nikoliv kvantovy!
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Nevyhody elektronového mikroskopu

Vzorek je vzdy fixovany (nejde live-cell).
Metoda je nachylna k tvorbé artefaktu.

Znaceni konkretnich molekul je slozité.




Vyhody superrezoluce

Vzorek muze byt zZivy.
/pracovani vzorku je jednoducheé.

(Ko)lokalizujeme konkrétni molekuly.
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Druhy superrezoluce

Vylepsena geometrie fluorescencniho mikroskopu (konfo, SIM, 4Pi)
Stimulovana deplece emise (STED)

Lokalizace jednotlivych molekul (PALM, STORM)

Kombinace: dobry napad + Spickova technologie + vypocetni technika



Structure illumination microscopy (SIM)

Abbeho limit snizen na polovinu.
Instalace na VSCHT, exkurse!

Moiré efekt
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Epifluorescence confocal SIM







+video SIM



Stimulated emission depletion (STED)

Vysokeé rozliseni
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(a) STED principle (c) STED microscope
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+ video STED
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Lokalizacni mikroskopie (PALM, STORM)

Lokalizace jednotlivych molekul vzdalenych > Abbého limit
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+ video Eiffel



Photoactivated localization microscopy
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Single-Molecule Superresolution
Basic Microscope Configuration

Activation Readout
Laser Laser
(405 nm) (561 nm)




Stochastic optical reconstruction microscopy
(STORM)
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PALM + STORM
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Bi-plane konfigurace

Three-Dimensional Superresolution Imaging with STORM
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Conventional Fluorescence [ < 3D STORM







Correlative 3D superresolution and electron
MICroscopy

Correlative 3D superresolution fluorescence and electron microscopy reveal the relationship of mitochondrial nucleoids to
membranes. Kopek BG, Shtengel G, Xu CS, Clayton DA, Hess HF. Proc Natl Acad Sci U S A. 2012 Apr 17;109(16):6136-41.
doi: 10.1073/pnas.11215581009.



http://www.ncbi.nlm.nih.gov/pubmed/22474357

Konektomika — novy pfrislib




Human brain architecture project

Jeste vetsi vyzva nez HUGO
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Dekuji za pozornost

Exkurze: konfokalni mikroskop + SIM



