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Konfokaalmikroskoopia
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Dekonvolutsioon

Conventional Conventional and

(wide field) deconvolution

Current Opinion in Biotechnology

The deconvolution effect. (@) Raw data and (b) deconvolved data of a small part of the nucleus where telomeres have been labeled with Cy3.
Fluorescence images were measured with Axioplan 2 (Zeiss) with a Planapo 63x/1.4 oil immersion lens. In the raw image, some of the

telomeres cannot be resolved (touching), but in the deconvolved image the telomeres are completely resolved. Deconvolution method is
based on [5].

* Vaja tipsemalt teada PSF (aparaatfunktsiooni)

» Miiravaba signaal



Interferentsmeetodid
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Seetottu kasutatakse sageli kombinatsioonis
teiste meetoditega.



4P1 mikroskoo

4Pi- Microscopy:

70 -140 nm

E4Pi(r,z,¢) =E (r,z,¢)+5’2 (r,-z.p)

Coherent illumination and/or fluorescence detection

S.W. Hell (1990), Europ. Patent OS 0491289,
S.W. Hell, et al. (1992), Opt. Commun. 93, 277
M. Schrader, et al. (1998), Biophys. J. 75, 1659.

H. Gugel. et al. (2004), Biophys. J. 87, 4146

Microtubules, mouse fibroblast
Immunofluor, Oregon Green
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4P1 mikroskoopia

*4Pi-A: interfereeruvad ainult ergastava kiirguse lainefrondid; lahutus pikitelje
suunas paraneb 3-4 korda (~140 nm),

*4Pi-C: ka signaal registreeritakse molemas kanalis, mis interfereeruvad
detektoril; lahutus pikitelje suunas paraneb 5-7 korda (kuni 70 nm).




1M, I°M, IPM
Image Interference Microscopy = I°M
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Fig. 1. Concept of I*M, where the sample is observed from both
sides (A), and I°M, where it is also illuminated from both sides (B).
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Mittelineaarsed meetodid

 multifotoonsed protsessid
» 2- (mitme-) fotoonne ergastus
» teise harmooniku genereerimine
« CARS
e pooratav kiillastumine (reversible saturation)
« STED
« SSIM

Idee: Signaali mittelineaarne soltuvus ergastusest voib efektiivselt vihendada
piirkonda, kus signaali arvestataval mairal tekib.



Kahefotoonne ergastus (energeetiliselt)

~350 nm
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Kahefotoonne ergastus (ruumiliselt)

single-photon absorption multi-photon absorption
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Lahutus vastab umbkaudu konfokaalsele juhule, kuna lainepikkus
on suur. Fookusevilise kiirguse tohusama elimineerimise tottu on
efektiivne lahutus kahefotoonsel juhul siiski sageli parem.



CARS mikroskoopia
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* Ergastuspulss tekitab ergastuse
difraktsioonpiiratud alas;

« talle jargnev tiihjenduspulss (STED-pulss)
tithjendab ergastatud tasemed rongakujulises alas
timber ergastuse keskme.

» PSF kuju saavutatakse STED-kiire keskosa
laskmisega 14bi ringikujulise A/2 plaadi.

Pohimotteliselt voib keskmine osa olla kuitahes
vaike.



confocal STED-4Pi

Fluorescently labeled microtubule of a human embryonic kidney labeled
with a red-emitting dye (MR 121SE)

Koos 4Pi-ga saavutatud lahutus 30 nm suurusjargus.



SSIM

(Saturated structured illumination microscopy) E E
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Pinnameetodid: NSOM (SNOM)

Fiibriotsa 1dbimootu saab vihendada ~20 nm-ni



Pinnameetodid: TIRF

(Total Internal Reflection Fluorescence)

1.0bjective @

2.Emission beam (signal)

3.Immersion oil

4.Cover slip

5.Specimen
6.Evanescent wave range
7.Excitation beam
8.Quartz prism

Evanescent wave penetration depth ~100 nm



http://upload.wikimedia.org/wikipedia/commons/c/cb/TIRFM2.svg
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