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Superando el limite de la difraccion
Microscopia de superrresolucion a nanoescala

Jorge Toledo, PHD(c)
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Resolucién espacial de técnicas de imagenes bioldgicas
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Resolucién espacial de técnicas de imagenes bioldgicas

Small Protein Virus Bacteria Cell Hair Ant Mouse Mouse
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Limite de difraccion
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Resolucion




STimulated Emission Depletion STED

Exitacion

Deplecion
Emision

Hell SW and Wichman J (1994) Breaking the diffraction resolution limit by stimulated emission: stimulated-emission-depletion-microscopy. Opt. Lett. 19:780-782
Hell SW and Kroug M (1995) Ground-state depletion fluorescence microscopy, a concept for breaking the diffraction resolution limit. Appl. Phys. B. 60:495-497.
Klar TA, Jakobs S, Dyba M, Egner A and Hell SW (2000) Fluorescence microscopy with diffraction resolution barrier broken by stimulated emission. Proc. Natl. Acad. Sci. USA. 97:
8206-8210






STimulated Emission Depletion STED
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Intensidad de la deplecion incrementa la resulucion
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lluminacion estructurada (SIM)

Moiré patterns




lluminacion estructurada
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Seguimiento de una unica molecula
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Funatsu T, Harada Y, Tokunaga M, Saito K, Yanagida T (1995) Imaging of single fluorescent molecules and individual ATP turnovers by single myosin molecules in agueous
solution. Nature 374:555-559.



Microscopia de super resolucion mediante Localizacion de moleculas
unicas

Photo-activated localization microscopy (PALM)  stochastic optical reconstruction microscopy (STORM)

photoactivatable GFP (PA-GF Kaede), (Patterson and Lippincott-Schwartz, 2002)



Microscopia de super resolucion mediante
Localizacion de moleculas unicas
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Betzig E, Patterson GH, Sougrat R, Lindwasseino JS, Davidson MW, Lippincott-Schwartz J, Hess HF (2006) Imaging intracelular fluorescent proteins at nanometer resolution.

Science 313:1642-1645.
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Betzig et al., Science, 2006, 313, 1642-1645



Volumenes de la PSF con diferentes sistemas de superresolucion
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Schermelleh, Lothar, Rainer Heintzmann, and Heinrich Leonhardt. 2010.
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A guide to super-resolution fluorescence microscopy.” The Journal



Resolucion 3D




Superresolucion 3D

Three-Dimensional Superresolution Imaging with STORM
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Gustafsson MG (2000) Surpassing the lateral resolution limit by a factor of two using structured
illumination microscopy. J. Microsc. 198:82-87.






SD-SIM
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Microscopio aser
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Light Microscopy outside Chile

M Goeppert-Mayer M Gustafson S Hell E Betzig
1906-1972 1960-2011 MPI Gottingen Janelia Farm
BIOQUANT Hdg

2-photon SIM STED 4-1 PALM



