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STED: Stimulated Emission Depletion
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Doughnut-shaped mode
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PALM and STORM

* PALM=
Photoactivated Localization Microscopy

* STORM=

Stochastic Optical Reconstruction Microscopy



OcHOBHaA naeAn

* YepeaoBaHne MMMNY/1bCOB aKTUBALLMMN U
AeakTnBaumm paoopodopos

* CTaTUCTUYECKNIN aHaNU3 pacnpeneneHms
4ymncna GOTOHOB ANA IOKANMN3aLUM OTAENbHbIX
dntoopodopos



OCHOBHble NPUYUHBI KMUTAHUA
bNYyOpPECLEHTHbIX MONEKY/]

1) Mepexop, B TPMNAETHbIE COCTOAHUS

2) ObpaTnmble nepexoabl B aibTEPHATUBHbIE
XMMMYyeckme coctoaHusa (poto-
MHOYUMNPOBAHHbIN MEPEHOC 3NEKTPOHA ->
dopMmnpPOBaHME paJnNKAN-AaHNOHA UK
pagunKan-KaTuoHa)

3) ®oToxpomHbin 3PPeKT: obpaTUMbie
XUMUYECKMEe moanpuKaumm, nsomepmsawms.
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Fluorescence (photons)
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OwwnbKa onpegeneHnA NONOKEHUA
dnyopodopa nocne ycTpaHeHUa gpenda
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SIM:structural illumination microscopy
(MMKpOCKONUA CTPYKTYPUPOBAHHOTIO
ocBelleHus)






MWKpOCKONKMA CBETOBbIX K/IMCTOBY

camera (CCD, sCMOS,..)

detection objective

excitation laser beam

o fluorescence light
cylindrical lens

lightsheet



C




A

Coverslip ©

Objective

Lens

FPGA

Phase ¢
mask

-

2

Fluorescence photon counts

=S e N i1~ 111
t

Nanoscopy D Tracking ~nm

—————

-
® =
<

E Tracking ~pm

A2

Hron -

XY - BEAM
DEFLECTOR

1
S

AMPLITUDE Koy

MODULATOR ®.__-
— Emitter traj.
— Tracked traj.




A N=26,n, =6,n,=8n,=12L=100nm B N=26,n=0,n =6,n,=8n,=12,L=100nm

200 200
150 150
100 100

50 50

§§ 0 0

P
-50 -50

-100 -100
150 150
-200 -200
200 100 0 100 200 200 100 0 100 200

X (nm) X (nm)



30

Countrate (kHz) (v o)

0

D (pm?/s) U
0.5 1 1.5

0

§ Sleﬁﬂuizso 300
i Ir
. I

0

04 1
Apparent D (pm’/s)

50

ount rate (kHz) (™)
100




N3yueHne AMHaMMKN OTAE/IbHbIX
monekyn npu nomowm FRET/TIRF
MMUKPOCKOMUM
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TIRF + FRET: OnbITbi ¢ OT BMY
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FORCE SPECTROSCOPY

Molecular force spectroscopy with
a DNA origami-based nanoscopic
force clamp

Philipp C. Nickels,' Bettina Wiinsch,”? Phil Holzmeister,”* Wooli Bae,' Luisa M. Kneer,’
Dina Grohmann,>t Philip Tinnefeld,? Tim Liedl'}
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Adherent cell on TGT surface
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