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• The Good, the Bad and the Ugly. Helen Pearson. 2007 Nature 447:138-140

• Seeing is believing? A beginners' guide to practical pitfalls in image acquisition. Alison J. North. 2006 

The Journal of Cell Biology, 172(1):9-18

• V Castañeda, M Cerda, F Santibáñez, J Jara, E Pulgar, K Palma, ... Computational methods for

analysis of dynamic events in cell migration, Current molecular medicine 14 (2), 291-307

• Fluorescence Microscopy, From Principles to Biological Applications, Ulrich Kubitscheck (Editor), 2nd 

Edition, June 2017, Hardcover, ISBN: 978-3-527-33837-5

• https://www.zeiss.com/microscopy/int/cmp/edr/21/microscopy-for-dummies.html

• https://www.microscopyu.com/tutorials

• http://zeiss-campus.magnet.fsu.edu/tutorials/index.html

• https://www.leica-microsystems.com/science-lab/topics/basics-in-microscopy

• Principles of Fluorescence Spectroscopy, Joseph R. Lakowicz 4.1 Introduction to Fluorescence

• A global view of standards for open image data formats and repositories JR Swedlow, P 

Kankaanpää, U Sarkans, W Goscinski, G Galloway, ..., Nature Methods, 1-7

• Jonkman, J., Brown, C.M., Wright, G.D. et al. Tutorial: guidance for quantitative confocal microscopy. 

Nat Protoc 15, 1585–1611 (2020), https://doi.org/10.1038/s41596-020-0313-9
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I. Image Adquisition

Ia|-> Fundamentos de la microscopía confocal

Ib|-> Fundamentos de la fluorescencia

II. Deconvolution

III. Segmentation
IV. Analisys
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Hans Janssen (1595), ....
Galileo Galilei (1610)
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Interacciones ...
• intra- e inter moleculares ...

producen cambios ... 
• espectrales
• tiempos de vida
• polarización
• intensidad ...

- Fluorescencia
- Fosforescencia

Luminescencia:

t ~ 10-8s
t ~ 10-3-100s

Absorción / Excitación

 t    

Emissión

|-> Fluorescencia I
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Energía de un fotón: (~1-5eV)

E  =  h  =  hc-1 |  c  =   
, frecuencia [s-1]

h, constante de Planck [6.626 10-34 Js-1]

, longitud de onda [m]

c, velocidad de luz [~3 108 ms-1]

Energía molecular:

E =  Erot +   Evib +  Eel

1        :    103 :   50·103

Energía térmica:

E = k T  (~2.5 10-2 eV, T ~20°C)
k = Constante de Bolzmann (0.86 10-4 eV/K)
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|-> Fluorescencia II
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Intercombinación

10-8s

10-6 - 1s 

Transiciones:           con radiación                   Niveles: vibracionales 

sin radiación | -> calor electrónicos  

-> transferencia de energía (FRET)

-> radicales ... STED

10-9-10-8s Fluorescencia

10-6 - 1s Fosforescencia

10-15s Absorción

10-12s

Conversión interna
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|-> Jablonski Diagram
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Frank Condon :
‘Transiciones entre niveles 
electrónicos ocurren mucho mas 
rápido que  movimientos de núcleos 
moleculares.‘
(masaelectron / masaatom: 1 : 2000)

-> Mirror Image Rule

Stokes (Shift) :
‘La energía de emisión es menor a 
la energía de excitación.‘

|-> Franck Condon
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• Principles of Fluorescence Spectroscopy, Joseph R. Lakowicz 4.1 Introduction to Fluorescence

|-> Quenching, Bleaching ...

|-> Polarisation ...

|-> Steady-State and Time-Resolved Fluorescence...

|-> Förster Resonance Energy Transfer ...
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http://www.leica-microsystems.com/science-lab/confocal-microscopy-optical-path/

Rebanada óptica en µm, modificable según Airy units del pinhole

|-> Diffraction limited Microscopy
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From Geometric Optics to Diffraction Theory:

Diffraction: The deviation of an electromagnetic 
wavefront from the path predicted by geometric optics 
when the wavefront interacts with a physical object such 
as an opening or an edge. 

|-> Diffraction limited Microscopy
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PSF =  |U|2 = f( J0 )

U, Integral de Difracción de Kirhoff

J0, Serie de funciones de Bessel

Óptica no-geométrica / 

Teoría de difracción 
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Huang et al, Cell 2010

|-> Diffraction limited Microscopy
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Bo Huang, Hazen Babcock, Xiaowei Zhuang, Breaking the Diffraction Barrier: Super-Resolution Imaging of Cells, Open Archive Published:December 17, 
2010 DOI:https://doi.org/10.1016/j.cell.2010.12.002

Bertocchi, Cristina & Goh, Wah & Zhang, Zhen & 
Kanchanawong, Pakorn. (2013). Nanoscale Imaging by
Superresolution Fluorescence Microscopy and Its
Emerging Applications in Biomedical Research. Critical
reviews in biomedical engineering. 41. 281-308. 
10.1615/CritRevBiomedEng.2014010448. 

https://www.cell.com/fulltext/S0092-8674(10)01420-0
https://www.cell.com/fulltext/S0092-8674(10)01420-0
https://www.cell.com/fulltext/S0092-8674(10)01420-0
https://doi.org/10.1016/j.cell.2010.12.002
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Haga clic para modificar el estilo de título 

del patrón
vvv |-> Beyond diffraction

2-photon                 SIM                       STED                     4- PALM

FWHM(xy) ~ /2          ~ /4               ~ /∞              ~ /4              ~ /100

M Goeppert-Mayer     M Gustafson                      S Hell                                 E Betzig 

1906-1972                1960-2011                   MPI Göttingen                       Janelia Farm

BIOQUANT Hdg



vvv |-> PSF overview

Schermelleh et al 2010 JBC
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|  Best localization: confocal microscopy

convencional     /         confocal

focal xy plane

z

380 nm

780 nm

Fluorescein

|-> Diffraction limited Microscopy
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del patrón
vvv |-> Abbe’s diffraction limit



vvv
Haga clic para modificar el estilo de título 

del patrón
vvv |-> Stimulated Emission Depletion (STED)



vvv
Haga clic para modificar el estilo de título 

del patrón
vvv |-> Stimulated Emission Depletion (STED)



vvv
Haga clic para modificar el estilo de título 

del patrón
vvv |-> Stimulated Emission Depletion (STED)



vvv
Haga clic para modificar el estilo de título 

del patrón
vvv |-> Stimulated Emission Depletion (STED)



vvv
Haga clic para modificar el estilo de título 

del patrón
vvv |-> Photo-Activated Localization Microscopy (PALM)



vvv
Haga clic para modificar el estilo de título 

del patrón
vvv |-> Photo-activated localization microscopy (PALM)



vvv
Haga clic para modificar el estilo de título 

del patrón
vvv |-> Photo-activated localization microscopy (PALM)

Betzig et al (2006) Science, 313(5793), 1642-5



vvv |-> Joseph R. Lakowicz

• Fluorescence Microscopy, From Principles to Biological Applications, Ulrich Kubitscheck (Editor), 2nd 

Edition, June 2017, Hardcover, ISBN: 978-3-527-33837-5

- Chrome Spectra Viewer https://www.chroma.com/spectra-viewer

- Thermo Fisher Spectra https://www.thermofisher.com/order/spectra-viewer

https://www.chroma.com/spectra-viewer
https://www.thermofisher.com/order/spectra-viewer

