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Fluorescence microscopy is a technique in which a
sample is stained with a fluorescent dye which
attaches to specific components in the preparation.
The sample is illuminated with light of a short
wavelength (high energy). Some of this light is
absorbed by the fluorescent dye which then emits
light at a longer wavelength (low energy).

Filters mounted in the optical system ensure that
only light of the selected excitation wavelength
reaches the sample, and only light corresponding to
the emission wavelength of the stain reaches the
eyepiece or camera port.

One of the disadvantages of fluorescence
microscopy in the past has been the use of mercury
vapour discharge lamps to provide the illumination.
These run at high temperatures, require a high
voltage power supply and contain hazardous
material. Today, low voltage LED lights provide an
effective alternative.

Vickers M17 microscope (circa 1980) modified by Mike Crutchley to utilise a 365 nm LED lamp in
the incident light position, and a white LED lamp in the transmitted light position.

Three developments have made fluorescence microscopy much more accessible and practicable
for those of  us working outside major institutions. They are particularly useful for enthusiasts
wishing to upgrade fluorescence microscopes manufactured perhaps 20 to 40 years ago.

LED illumination: LED lamps are compact, cheap, readily available and need only to be mounted
on an aluminium block or fin array (to dissipate heat). They run at low voltages, typically less than
12 volts.

Digital cameras: Modern digital cameras provide high sensitivity in low light conditions and
provide an instant image unlike film-based cameras of the 1980s.  Second-hand DSLR bodies are
readily available at reasonable prices - usually less than dedicated eye-piece microscope cameras.

Digital processing: Software which allows for enhancement of the digital image is now readily
available.



Fluorescence microscopy can be very useful in mycology for determining if fungal spores have one
or two nuclei - something not easily achieved with conventional colour staining techniques.

The spores are treated with a minute amount of stain called DAPI. The DAPI passes through the spore
wall and binds to the DNA component in the nuclei. When illuminated with ultraviolet light, the
DAPI attached to the DNA emits a blue light whilst the other components  remain dark or only faintly
fluorescent.

The image shown far right is a composite made by combining a transmitted white light image (which
defines the spore outline) with an incident light fluorescent image (which highlights the nuclei).

Most mycologists will have little need for a fluorescence microscope - but for those enthusiasts
wishing to extend their repertoire, second-hand instruments occasionally appear on the market. One
word of caution: if considering a pre-owned instrument, you need to be sure that the filter sets (cubes)
have not suffered heat damage from extensive use of a mercury vapour lamp.
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