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Confocal configuration of the microscope optics, along with the capability of the laser to scan
the specimen in a point-by-point fashion to produce sharp, high contrast and high resolution

images of very thin, well defined optical sections (Kuehn et al., 1998).

In an image-processing system, a hundred or more very thin optical sections can be stored and
combined into a composite three-dimensional image. These image views can resemble those

from SEM, but the specimen need not be in a vacuum (Rochow and Tucker, 1994).

2.19.1.5 Fluorescent in situ hybridization (FISH)

Of the three categorics of RNA in prokaryotes (mRINA, tRNA and rRNA), only tRNA can be
used for probing purposes because of its central role in cell survival, maintenance and
reproduction. In addition, rRNA and their genes are almost universally present in cellular life
forms, are functionally constrained and therefore evolutionally conserved, which makes them
valuable indicators of identity and relatedness (Atkinson, 1999). Perhaps their greatest quality
as far as spatial distribution and identification in activated sludge or other environmental
samples is concerned, is their natural amplification and high copy number per cell (usually >
10 000 per cell)(Atkinson, 1999). An intact rRNA molecule is comprised of three sub-unit
molecules: 58, 168 and 23S. An average bacterial 16S rRNA molecule is approximately 1 500
nucleotides long (Amann ef al., 1995). There is therefore sufficient information contained
within this molecule to establish reliable phylogenetic analyses, even if they are not fully
sequenced, although > 1000 nucleotides should be determined for accuracy and confidence
{Amann ef al., 1995).

Each rRNA-targeted oligonucleotide is chemically linked to a fluorochrome which allows cells
hybridized with the labelled oligonucleotide to be directly visualized using epifluorescence
microscopy or scanning confocal laser microscopy (Amann ef al., 1995). The choice of
fluorochrome for immunofluorescence or probe hybridization is dependent on availability in a

stable, purified form, the ease with which it can be coupled to a carrier molecule (antibody or
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