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*  KaBg onpueio 100 Kupilov HETOTOV KOPOTOG OTOTELEL
TNV INYN SEVTEPEVOVTOV GPUIPIKDOV KUPUATOV

*  Mmnopovpug va Tpofriyovpe TO KUPLO HETOTO KOPATOS
€ PEALOVTIKO YpOVO, TaipvovTag TNV TEPIfdirovoa
TOV OEVTEPEVOVTOV KVUATOV




George Biddell Airy

Ta dgvTEPEvOVTO COUIPIKA KOpOTO
SVUBAALOVY EVIGYVTIKA 1| KOTAGTPOPLKA,
ONULOVPYOVTOUS HEYIOTA KOL EAAYLETO.
évraong

O diokog Airy mepréyel To ~84% g
EVEPYELNG TOV TTPOCTITTOVTOS POTOS

Yg £va OTTTIKO 6VOTINO TTOV TEPLOPILETOL
névo amd v mepi®raon (diffraction
limited), n dwaxprriki] IKavoOTNTO
Ko0opiletan amd To néyedog Tov diockov Airy
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O mepropiondc ¢ ymPIKiS avdivong eto confocal

Beam splitter | .

Light source ><T‘7

Otav 10 ddppaypa givor amelpoctd
avolyto, unopet Bewpnrtikd vao
emrtevyOel wo pkpn PeArtioon oty

£ avéivon (~1.4 popéq)
g S
< \ = .
——— Aperture = QULE O\ XNV Tpacn, M
Light detector L&é OLV(iM)GT] dev

vrepPaivel Ta
* ...0V {PNGUYLOTOU|GOVUE LIKPO THUN® 200-250 nmt
LNKOC KOLOTOG
* ...av owbETovE TO LEYIOTO
aplOunTiKd dvorypo Gtov

OVTIKEWEVIKO Qa0 (~1.4)
e ...av eipaote 100% dopbmpévol
vio. OAEX T1¢ OTTIKEG EKTPOTEC

* ...0V TO TTOPOTPOVUEVO OETyaL OEV T A =450 nm xoi NA =
TOPOLOPPDOVEL TO LETOTO KOUOTOG 14— R =196 nm

* ...av VToBEGOLUE OTL TO OLAPPOLYLLO,
glval amelpootd ovoryTto

* ...0V O OVLYVEVLTNG TOL GTILLOTOC
gtvan e€oupetikd evaicOntog elvar e taéng tov 140 nmt

H Bewpntikn péyiot avdivon
evog uikpookomiov confocal



H gpyoacia Tov Abbe
VTOONAOVEL TNV VTOPEN TOV
opiov wepibOraong otnv
avVAAVOT TNG OTTTIKNG
UIKPOOKOTLOG

20-300 nm
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AvVaivon kAT and Avaiven Confocal: 250 nm
70 Opro mepidraomc! Avaiven Tov emTevyONKeE:

2009 5.8 nm!
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Amoppoonon AvOopunt Eavaykaopévn
EKTTOUT) EKTTOUT)

o TlpoPAiénetan yio mpmtn @opa (1917) n dvvatdnra ¢
eEAVOYKOOUEVNG EKTOUTNG PMTOVIOV, YEYOVOS oL Qo
odnynoet apyotepa (1960) otn dnuiovpyio 1oL TPMOTOL
LASER

e XV eEavayKOoUEVN EKTTOUTY), TO ATOMO e€avayKdaleTot
HEC® O10OIKOGTOC GUVTOVIGLOD VO LLETOTNONCEL OTNV
Baocikn tov oTdOuUN AToPPOPOVTAC VA POTOVIO
KATAANANG evépyelong. Ta 000 P®TOVIO TOVL EKTEUTOVTOL
glval TOVTOGT LA, TOV OPYIKOD GMOTOVIOV Kol ovodVOVTOL

Albert
Einstein nali og copupwvn axtvofolria
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Tprwodwaotatn avorapdotaon s apyms STED

https://www.youtube.com/watch?v=nFaGOEbBkyk



Mikpookonia STED (Stimulated Emission Depletion)

1. Detector 5. STED objective
2. Excitation laser 6. Focused excitation spot

3. Depletion laser 7. Overlay
4. Phase filter 8. Resulting fluorescence spot

Agv vmapyel OcmpnTiko 0pro oty
OVAAVGT] TOV NTOPOVUE VU TETVYOVNE
nécm ¢ pkpookomniog STED!

O ovpavog, To uovo opio uaog...



STED PSF is intensity and

Dye Name Manyfactirer Exc. A (mm) STED A (mm)

* More power = higher
resolution

* Higher photobleaching
and toxicity as well

* Diminishing returns in
resolution, but increasing

N ST A ( b 8 g " 64

RH414 Biotium Inc. 554 745

10x1, 0 590 ATTO-TEC GmbH 570 690-710
x’ﬁv ko " .' ,s

returns in cell death with ok gl @
; ; 7is i STED
increasing lasers i }r)& Exgion
e Wireframe
= =.F';‘r ("
; b
1= FRErCCrees

I T ‘1“"""'"." e

. Figure 4

2nsin o /1 + T Full list at:
S

http://nanobiophotonics.mpibpc.mpg.de/old/dyes/

* Intensity must be above |,
the threshold at which 50%
fluorophores undergo
stimulated emission (ie.
Depleted fluorescence)
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B. Harke et. al., Opt. Exp. 2008

K. Willig et al.,
New J. Phys. 2006

500 .
o ; Confocal

Protein SNAP 25 on plasma membrane



2-color 2D STED image of a cleared adult kidney sample of a rat
Shown is an image of a renal corpuscle showing Nephrin (red, Abberior Living T cell in suspension. 3D reconstruction of
STARG635P) structures inbetween the Podocin slits (green, AlexaFluor594). confocal and STED stacks. Maximum projection.

Confocal

Confocal

Deep nanoscopy 45-65 um inside cleared adult kidney sample of a rat. 20
um xyz stack confocal/3D STED. Nephrin visualized with STAR 635P.

https://www.leica-microsystems.com/products/confocal-
microscopes/p/leica-tcs-sp8-sted-one/




Photoactivated Localization Microscopy

Basic Principle of STORM Superresolution Imaging

j%%%;_ Single-Molecule Localization Procedure
HE & 3 Point-Spread cco s Contour Map
e Function Display aqu; an ©
Tt
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Figure 3 TG

Figure 1 Molecular Density in Single-Molecule Superresolution Imaging
Single-Molecule Superresolution
Basic Microscope Configuration 116
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Iow EpOTINOTO TPETEL VO, LTOPOVUE VO, OTTUVTANE;

Iog HSV1 _- Envelope
- Outer tegument * Tiewon n wepibhaon Ko TwS GLVIEETOL
™ ' Inner tegument LLE T1] YWPTIKT) OLOKPITIKT] IKOVOTITO EVOC
- Capsid LUIKPOGKOTiOV;
* Tloweg elvan o1 TpEIS dradtkacieg
100 nm_ aAAnAenidopaong aktivoforiog — VANG;

* Tlog oynuortiletal pia 0éoun doughnut;

* Tlow givor 1 apyn Aettovpyioag g
uikpookoniog STED;

*  Amo 1L €€opTATOL ) YOPIKT] OVAALOT) T
texvikng STED xon péypt T tipéc pmopet
Vo, PTOGEL;

Ipoarpetiki perétn oxeTikd pe Photoactivated Localization Microscopy

https://zeiss-campus.magnet.fsu.edu/articles/superresolution/palm/introduction.html

https://laser.ceb.cam.ac.uk/news/in-the-spotlight-super-resolution-microscopy
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