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Microscopy Techniques:

- Optical Microscopy
- bright field
- dark field
- phase contrast
- DIC

- Fluorescence Microscopy
- Video/Digital
- Confocal
- Conventional

- Electron Microscopy
- Transmission
- Scanning

- Atomic Force Microscopy 
- Micro-electrodes

- Vibrating Probe
- Patch-clamp
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Digital cool CCD Cameras 8-16 bit

Confocal system
laser, spinning disc, multi-photon

35 mm cameras

Photomultipliers
Luminometers



Electron Microscopy – High resolution, no dynamics



•Fast (ms rate)
•Sensitive
•Ideal for SW dyes
•Coupled to deconvolution

•No Z-sectioning / time-course

•Co-localization with temporal 
delay (ok in fixed or immobilized 
material)

•Imaging of ANY wavelenght

•Mostly manual 
•Cheap
•User-friendly

Inverted configuration:
- Caution with immersion obj
- Mouting in coverslidesCool CCD

Wide-field system



•Semi-Fast 
•Sensitive
•Ideal for two dyes - Co-localization with NO temporal delay 
(optimum for live material)
•Not Coupled to deconvolution
•Z-sectioning /time course
•Imaging of SPECIFIC wavelenghts

Confocal system

•Semi-automatic
•Expensive
•User-friendly

Upright configuration:
- Good for immersion obj
- Problem with “deep” imaging



1. Cellular labelling with specific fluorescent probes / molecular constructs
2. Temporal and Spatial Mapping of ions and molecules 
3. Three-dimensional reconstruction of cellular optical sections 
4. Analysis of Digitized Images (quantification, volume determination, statistical analysis) 
5. Microinjection of fluorescent probes, antibodies and nucleic acids
6. Non-invasive manipulation of intracellular concentration of signalling molecules 

(w/ caged-probes)

Imaging techniques: Confocal and video fluorescence microscopy 





- Controls
- Cell density
- Incubation Volume
- Moisture chamber
- Fluorochrome concentration
- Sample transport

- Cell Viability
- Bleaching
- Data acquisition

- Settings (gain, exposure, brightness, contrast, etc)
- Data storage (naming, backup, replicas)
- Time (exposure, incubation, etc)





Imaging techniques: The GFP breakthrough



GFP can be inserted by genetic transformation

- Obtention of stable/transient mutants (cells, tissues, organisms)
- 1 gene transcription = 1 GFP molecule

- Quantifications (theoretically) possible
- Construction of fusion proteins (“tag”)
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Imaging techniques: The GFP applications

Time courses

Co-localization

Ion dynamics

FRET

FRAP



FRET / FRAP / FLIM / FLIM-FRET



Correlative analysis of apical secretion and [Ca2+]C in pollen tube 
growth and reorientation
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Our results are as good as the techniques used to obtain them


