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Fluorescencni mikroskopie

- limitace pri zobrazovani velmi malych objektl, které jsou objekty zajmu
- objekty <200-500 nm se jevi rozmazané (difrakéni limit)

- “rozSireni” bodu diky difrakci - rozptylova funkce (PSF, , point spread
function”)

Airy Discs
- objekty, které jsou od sebe blize nez ‘ . .

d ~ A/2NA nemohou byt rozliseny jako
jednotlivé body
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VysokorozlisSovaci

fluorescencni mikroskopie

e Strukturni iluminaéni mikroskopie (SIM)

* Lokaliza¢ni fluorescencné mikroskopické techniky (PALM, FPALM,
STORM, dSTORM, GSDIM...)

* Mikroskopie vyuzivajici stimulované deplece emise (STED,
RESOLFT)

Nobelova cena za chemii 2014

E. Betzig S.W. Hell W. Moerner M. Gustafsson
1960-2011
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Princip SIM

Conventional illumination Structured illumination Resolution Enhancement

SKOLA

Y 3 angles 5 phases

0° =—

-ty
240°\\\\ @

excitace struktury neuniformnim svételnym vzorem - posun v prostorovych frekvencich vzorku, vznik
»Moiré fringes”
3D SIM: lateralni posun iluminacni mrizky (5 fazi), 3 uhly, zdznam prostorové modulovanych obraz(

(a) (b) (d) (e)

m) | Rekonstrukce obrazu
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Princip PALM/STORM
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Localizing activated subset of probes

Target structure
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Super-resolution image

Zhuang, 2009, Nat. Phot.
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Princip PALM/STORM

Original Image Particle Detection Reconstruction
Ricardo Henriques, QUICKPALM

10-20 nm (x, y)
50 nm (2)
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OMX Blaze

* GE Healthcare Life Sciences

« ,wide-field“/TIRF opticka draha

* SIM opticka draha

* PALM/STORM

* lasery: 405, 488, 642 nm (v budoucnu snad 568 nm)

e kamery: 2 x sSCMOS (2560 x 2160 px., velikost px. 6.45 um)
* hardwarovy autofokus

* x/y/z nanoposuvny stolek

* pocCitace: OMX Master Workstation, OMX Analysis Workstation
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VYSOKA $K

Objektivy

Kvaldh

* 60x, NA 1.30, silikonova imerze
(mikroskopie zZivych bunék - SIM)

* 60x, NA 1.42, olejova imerze
(2D a 3D SIM)

* 100x, NA 1.49, olejova imerze
(TIRFM, PALM/STORM)

OLA
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Fluorescencni mikroskopie
s OMX Blaze

* mikroskopie ve viditelném svétle, fazovy kontrast

o wide-field” fluorescencni mikroskopie fixovanych a zZivych preparat(
(multipoint) + dekonvoluce

2D a 3D strukturni iluminacni méd
* TIRFM (,,total internal reflection fluorescence” mikroskopie)
* PALM (fotoaktivacni lokalizacni mikroskopie)

* STORM (stochasticka opticka rekonstrukcni mikroskopie)

oFiklady }
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 Wide-field” fluorescencni

mikroskopie vs. SIM

http://omx.hms.harvard.edu/
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Konfokalni mikroskopie -
dekonvoluce vs. SIM

CLSM CLSM+deconvolution

Mid section

CLSM+deconvolution

Z-projection

Schermelleh, 2008, Science
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Mitochondrialni sit

Mitochondrie
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Mikrotubuly / jadro Mitochondrie

,wide-field“

V PRAZE
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Betzig, 2008, Nat. Methods
- fokalni adheze, paxilin v Zivych bunkach zobrazeny

metodou PALM (rozliSeni 60 nm)
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dSTORM

Aktin/milqi‘otqb‘hly : Mitochondrie
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SIM vs.  PALM/STORM

* nenarocna priprava vzorku * naro€na priprava vzork

* moznost pouziti konvencnich » fotoaktivovatelné FP, Alexa,
fluorofort (GFP) Atto fluorofory

* snimani zivych déju * vhodné zejména pro

fixované preparat
« rozli$eni cca 80-100 nm (x,y), preparaty

250 (z) * rozliSeni az 10-20 nm (x,y),

, 50 (2)
* vysoka rychlost
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Dalsi mozné aplikace

Photokinetic methods Biological Applications

FRAP (Fluorescence Recovery After Affinity, biomolecular cycling, biomolecular environment, structural

Photobleaching) — single and multipoint kinetics

Pattern photobleaching Compartmental analysis, biomolecular cycling, transport

FLIP (Fluorescence loss in photobleaching) Compartmental analysis, biomolecular cycling, transport, structural
visualization

Photoactivation Compartmental analysis, affinity, biomolecular cycling, transport,
biomolecular environment, cell fate, structural kinetics, structural
visualization

FRET (Forster resonance energy transfer) Affinity, biomolecular environment

FRAP/FRET Compartmental analysis, biomolecular cycling, transport, affinity,
biomolecular cycling, biomolecular environment

Background reduction Structural visualization
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Kontaktni informace

Ustav biochemie a mikrobiologie (320)

Silvie Rimpelova: silvie.rimpelova@vscht.cz; tel.: 4360
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