AT Labelling & Physical Observable

Localization of single fluorophores
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AT Labelling & Physical Observable

Fluorescence-Resonance-Energy-Transfer (FRET)
¢ 4 AFRET
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ALUT Resonance Energy Transfer

Comparison of near- and far-field:
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4.2 Single-molecule tracking (SMT)
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Precise Localization of
A\KIT Submicroscopic Probes

Single, surface-attached
Oyster565 molecules
ex 633 nm, em >650 nm, 2kW/cm2, 100 ms

center of mass (x,y)

10.8 um full width at

half maximum
=300 nm

AT Localization Precision and Accuracy

Analysis of the lateral probability density distribution for N photon counts is based on
a Gaussian as point spread function (PSF) of the microscope plus a constant
background b per pixel area a x a.
N _(X—xU)z+gy—yU)2 b
=—ce 20 +
2mo? a?

with measured standard deviation o, in x-direction, and

n : number of estimates; X, : true position of molecule
Xo; . i-th estimate of the position; X, : mean value of the estimates

As a good approximation for the principle performance limit (Cramer-Rao Lower Bound,
CRLB) one gets for the uncertainty of the mean position of the molecule:
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with normalized background 7.
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Q(IT Study of Living Cells
Micro injection of fluorescence-labelled molecules
into the cyto-plasma of living cells with subsequent
transport into the cell nucleus.
Nanoaptics 2317 U. Kubitscheck, Uni Bonn

Intra-nuclear Mobility of
S(IT Micro-injected U1 snRNPs

Living Hela cells
temporarily transfected
U1 snRNP-Cy5 micro-injected

10-fold slowdown 10-fold slowdown
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AT

Dwell Time of NTF2 at NPCs
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AT Cytoskeleton

The Cytoskeleton is build up
by three types of filaments:

* Micro tubuli
* Actin filaments
* Intermediate filaments

10 ym
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&T Movement of Myosin-V
along an Actin-Filament
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Yanagida et al., COCB (2000)

AT Myosin-V: Models

Hand over hand Inchworm

Catalytic
domain

—~=— Cargo binding domain
Light chain domain
74 nm

= 37 nm +2x

_ Yildiz et al., Science 03
Nanooptics 23/12

03.02.2023



ar Myosin-V: Hand-over-Hand
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Optical Tweezer
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Homepage St. Block, Stanford

AT Myosin Il Binds and Pulls at an Actin Filament

YAG laser
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Nanooptics 23/15

AIT

Acronyms of high-resolution techniques

TIRF
PSTM
SNOM /
NSOM
SMT
SIM
PALM
STORM

STED

= Total Internal Reflection Fluorescence

Photon Scanning Tunneling Microscopy
Scanning Near-field Optical Microscopy
Single Molecule Tracking

Structured lllumination Microscopy
Photoactivation Localization Microscopy
Stochastic Optical Reconstruction Microscopy

Stimulated Emission Depletion
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AT

4.3 Stochastic optical reconstruction microscopy (STORM)
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AIIT  Super-Resolution Imaging by Localization

Conventional fluorescence STORM Raw image

Nanooptics 23/18 B. Huang (2009)

AIIT Super-Resolution Imaging by Localization

Conventional fluorescence STORM Raw image
(many molecules) (single molecules)

Activation
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AIIT  Super-Resolution Imaging by Localization

Conventional fluorescence STORM Raw image .
(many molecules) (single molecules) STORM image

Localization
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AIIT Super-Resolution Imaging by Localization

Conventional fluorescence STORM Raw image
(many molecules)

(single molecules) STORM image

Localization

Deactivation
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AIIT  Super-Resolution Imaging by Localization

Conventional fluorescence STORM Raw image
(many molecules)

(single molecules) STORM image

Activation

Localization
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AT Photoswitching of red cyanine dyes
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