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Fluorescent dyes used for staining cells are detected with 
the aid of a fluorescence microscope. This is similar to an 
ordinary light microscope except that the illuminating light 
is passed through two sets of filters. The first (      ) filters 
the light before it reaches the specimen, passing only those 
wavelengths that excite the particular fluorescent dye. The 
second (      ) blocks out this light and passes only those 
wavelengths emitted when the dye fluoresces. Dyed objects 
show up in bright color on a dark background.
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The light microscope allows us to 
magnify cells up to a thousand times, 
and to resolve details as small as 
0.2 mm (a limitation imposed by the 
wavelike nature of light, not by the 
quality of the lenses). Three things are 
required for viewing cells in a light 
microscope. First, a bright light must 
be focused onto the specimen by 
lenses in the condenser. Second, the 
specimen must be carefully prepared to 
allow light to pass through it. Third, an 
appropriate set of lenses (objective and 
eyepiece) must be arranged to focus an 
image of the specimen in the eye.         
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The same unstained, 
living animal cell 
(fibroblast) in culture 
viewed with (A) 
straightforward (bright-
field) optics; (B) phase-
contrast optics; 
(C) interference-contrast 
optics. These latter 
systems exploit 
differences in the way 
light travels through 
regions of the cell with 
differing refractive 
indexes. All three images 
can be obtained on the 
same microscope simply 
by interchanging optical 
components.

Most tissues are neither small enough nor 
transparent enough to examine directly in 
the microscope. Typically, therefore, they 
are chemically fixed and cut into very thin 
slices, or sections, that can be mounted 
on a glass microscope slide and 
subsequently stained to reveal different 
components of the cells. A stained section 
of a plant root tip is shown here (D). 
(Courtesy of Catherine Kidner)

Dividing cells seen with a fluorescence microscope 
after staining with specific fluorescent dyes.

Fluorescent dyes absorb light at one wavelength 
and emit it at another, longer wavelength. Some 
such dyes bind specifically to particular molecules 
in cells and can reveal their location when examined 
with a fluorescence microscope. An example is the 
stain for DNA shown here (green ). Other dyes can 
be coupled to antibody molecules, which then serve 
as highly specific and versatile staining reagents 
that bind selectively to particular macromolecules, 
allowing us to see their distribution in the cell. In the 
example shown, a microtubule protein in the mitotic 
spindle is stained red with a fluorescent antibody. 
(Courtesy of William Sullivan.)
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