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Section 1

Superresolution optical fluctuation imaging (SOFI)




A problem in biology: The neuronal ER participates in synaptic potentiation,

Howto look at it?
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A problem in biology: The neuronal ER participates in synaptic potentiation,

Howto look at it?
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The neuronal ER is a subdiffraction sized structure

The ER tubule diameteris < 40 nm
far below the ® 250 nm resolution
of conventional optical
microscopes.

Cooney et al., ] Neuroscience,
2002



The neuronal ER is a subdiffraction sized structure

COS-7 cells Primary hippocampal neurons

GABABR1-EGFP




Light diffraction determines and limits resolution
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Current superresolution techniques

Technique Confocal SIM STED PALM

PSF e E

Advantages Broadly available Mudticolor Two color Multicolor

{Af2) to (A/4} Sensitive to alignment lalbefing
Sensitive to alignment Expensive



Superresolution optical fluctuation

imaging (SOFI) method
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Superresolution optical fluctuation
imaging (SOFI) method

ON/JOFF fluctuation

Qdot 625 nm emission wavelength,wide-field microscope,
10 Hz movie with a CCD camera



Image formation with SOFI
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2nd order SOFI applied to a neuronal ER image
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Two channel 2nd order SOFI

Wide-field

' SOFI 2nd order




2nd order SOFI endoplasmicreticulum
3Dreconstruction

SOFI advantages:

» Easy?/cheap

implementation
* Multiscale

* Multicolor




Section 2

Colocalization through Confined Displacement Algorithm
CDA




Deconvolucion de Imagenes de microscopia confocal

— 200
1x.5x.5 um ] .
PSF = Point spread function
.

20x10x10 pm

Finky cols. 1998



Problemas de alineaciéon en Microscopia Confocal

Figure 1. Fluorescent Beads Reveal the Point-Spread Func-
tion and Aberrations

Imagas of 170 um spherical beads that fluoreace both blue and red
{TetraSpeck beads, Imvitrogen/Molecular Probes). Z saries images
ware collactad, with both wavelengths collected at each focal plane,
(&) and (B) were collected with a PlanApo 100=< 1.4 NA objective lens.
(C) and (D) were taken with a sscond PlanApo 100x 1.4 NA objective
lens from the same manufacturer. (A) and (C) are lateral X, Y psaudo-
colored and overlaid images. In (B) and (D), 3D X, Z reconstructions
reveal the axial images, also pseudocolored and overlaid. Note that
the axial reeolution is worse than the lateral rasolution, as is shown by
the elongated shape of the spherical bead in Z

(A and B) Lateral axial chromatic abermation in the objective lens
causas a shift betwesn wavelengths,

{C) and (D) Tha second lens has near-negligible chromatic aberration.
Comparison of (4 and (B) with (C) and (D) demonstrates the range of
abemation comaction found in Plan&po lenses,

The scale bars represant 1 um,

Waters y cols. 2008



Discriminaciénvisual de fuentes fluorescentes puntuales en microscopiade

fluorescencia
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Validacidon estadistica de la colocalizacion enseries de imagenes sintéticas usando

el algoritmo de desplazamiento definido

A. 100% colocalization 0% colocalization

0,2 -0,1 0.0 0,1 : X
Pearson Correlation Coefficient M1



Calculo de colocalizaciony CDA

Pearson’s coefficient
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Segmentacion de las sehales de receptores GABAB en dendritas




Segmentacion de las sefiales de receptores GABAB en dendritas
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Confinamiento para el calculo de colocalizacién

A. GABAsR1 GABAgR2 ER conf. dendrite ~ conf. ER GABAsR1/ER GABAgRZ/ER
VII. —




CDA revela colocalizacion de GABABR2 con Golgi outposts y colocalizacion
aumentada de GABABR1/R2 dentro de los Golgi outposts.
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Colocalizacion de las subunidades de los receptores GABAA comparados con los
receptores GABAB: CDA con Manders normalizado
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Preguntas?




