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including the serovars 1-6 and 8-9 tested, proved to be
positive with this PCR method. Further clinical studies
are warranted to evaluate the applicability of this assay
for the direct and early detection of this mycobacterium
directly from clinical specimens.
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The diagnosis of Mycobacterium tuberculois (MT) using
conventional microbiological methods is still a time-con-
suming process which, particuarly in regard to the rise of
cases of drug-resistant mycobacteria, needs to be short-
ened. PCR is a suitable method, because of its indepen-
dence of the growth of the organism. The aim of this
study was to develop a PCR method feasible for a
routine laboratory. Sputum samples were liquefied, de-
contaminated and concentrated by standard methods.
The mycobacteria were lysed by using a combined treat-
ment of sonication and heat incubation in presence of a
detergent. The lysate containing the genomic DNA was
added directly to the PCR (without prior phenol/chloro-
form extraction), and the PCR performed in two steps.
First, for screening, we performed a genus specific PCR
on 49 sputum samples (10 MT culture-positive, 39 MT
culture negative) using primers published by Hance et
al.! The 383 bp PCR products were separated on agarose
gel followed by a dot-blot hybridization with a digoxi-
genin labelled probe. Compared to the culture, the sen-
sitivity of this PCR was 90% (one false-negative) and the
specificity 89.7%, whereby the four culture-negative but
PCR-positive samples were from confirmed MT-infected
patients undergoing chemotherapy. Secondly, the same
samples were tested in a PCR using primers specific for
MT-complex described by Eisenach et al.®. The 123 bp
PCR products were separated on agarose gel. The sensi-
tivity of this PCR was 60% and the specificity 97.4%. The
detection level of both PCRs was 10 cells/ml.

These results indicate that this two-step-PCR can be a
useful adjunct to conventional methods for the rapid
diagnosis of MT in sputum.
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So far, analysis of complex microbial ecosystems has
been based on culture and subsequent biochemical iden-
tification. However, cultivable microorganisms represent
only 10% of the entire microbiota. Molecular genetic
analysis has been applied to identify and phylogeneti-
cally classify all members of a microbial community
without prior cultivation.

Activated sludge samples from a wastewater treatment
plant (Berlin-Marienfelde) were analyzed by culture and
molecular genetic tests for the presence of nocardiform
actinomycetes and mycobacteria. First we isolated bulk
DNA from which 16S rRNA gene fragments were selec-
tively amplified by using well established 165 rRNA
amplification primers. Amplicons were ligated into plas-
mid pUC 19 and used to transform competent E. coli
cells. About 3000 clones of the entire 16S rRNA clone
library were analyzed by colony hybridization using a
probe specific for 168 TRNA from mycobacteria and
nocardiform actinomycetes. Positive clones were sub-
jected to comparative sequence analysis and were
classified phylogenetically. Only one sequence corre-
sponded to known, cultivable bacteria. By using genus-
specific primers for nested-PCR it was possible to
amplify mycobacterial 16S rRNA genes directly from the
original bulk-DNA.
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PCR-results may be false positive, caused by contamina-
tions, or false negative. In the latter case inhibitors
diminish an optimal amplification. False negative re-
sults can be detected using probe-inherent single-copy
genes or by spiking with template DNA. Negative PCR-
results are only valid in combination with proper con-
trols. Such controls give no information about the
amplification efficiency. By the use of internal standards



