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Abstract

The Pseudonocardiaceae are a recently decribed family within the order
Actinomycetales , established members of which are of wall chemotype IV. The wall
type IV actinomycetes can be subdivided into two groups, those which have, and
those which lack mycolic acids. The Pseudonocardiaceae are distinguished by their
lack of this cellular component.

Some family members are used commercially for the production of therapeutic
antibiotics, whilst others have been implicated in lung disease and allergic conditions.
Until 1988, members of the Pseudonocardiaceae had frequently been renamed and
reclassified, the varied morphologies and physiologies of the group making accurate
classification difficult. In addition, selective cultivation takes 6-8 weeks to yield sub-
culturable colonies, making traditional isolation work lengthy.

Recent studies of the 16S rRNA of the Pseudonocardiaceae have now resolved many
of the classification problems. This, in turn, has enabled the design of molecular
detection and identification tools for the amycolate, wall chemotype IV
actinomycetes. Such methods may offer the opportunity to assess a soil for the
presence of these microorganisms prior to lengthy colony isolations.

The work presented here describes the assessment of modern molecular (DNA)
techniques for their reliability to indicate, at the generic level, isolatable microbial
targets within a range of soils. A group of five genus-specific oligonucleotide probes
were evaluated for their ability to identify known Pseudonocardiaceae family
members. The probes were designed to target regions of 16S rRNA or rDNA. Three
of the five evaluated probes showed good fidelity when hybridised with colonies of a
large number of characterised strains. The three probes were subsequently used to
characterise colonies of putative Pseudonocardiaceae which were newly isolated
from chosen soils using selective solid media. The largest number of positive probe

results were obtained when using probe AS/, a probe specific for the genera
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Amycolatopsis and Saccharomonospora. A selection of these probe-positive isolates
were confirmed as amycolate wall chemotype IV strains using chemotaxonomic
techniques, indicating a high level of accuracy for this probe.

Three of the natural soils used for colony isolation were also investigated using a
PCR-based detection approach. Total DNA extracted from the soils was amplified
using a nested, taxon-specific PCR approach. The PCR products were then probed
using the same AS/ probe used in colony hybridisations. PCR products from two out
of three chosen soils gave positive signals with the ASI probe. The same two soils
also produced colonies which hybridised with this probe.

Correlations between colony hybridisation and PCR-mediated results for the same
soil samples are presented in this thesis. The data indicates that molecular methods
can be used to identify naturally occurring and culturable soil bacteria at the generic

level, without the need for initial cultivation.
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