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a denaturant gradient – urea (Fluka) ranging between 30–60%. DGGE was run in Dcode 
Mutation Detection System (BioRad) in 1 × TAE (pH = 8.0, Tris, acetic acid, EDTA), in 
60°C, 55 V for 15 and 9 hours for non – nested and nested PCR products, respectively. 

DGGE fi ngerprints analysis was performed with Quantity One 1D Software 
(BioRad). Shannon biodiversity index was calculated on the basis of the densitometric 
measurements as described previously [15]. 

RESULTS AND DISCUSSION

Nowadays DGGE is one of the most useful bacterial monitoring methods in the complex 
bacterial biocenoses [6]. The research revealed the diffi culties in bacterial diversity 
monitoring using only AOB specifi c primers CTO in non-nested PCR approach. The 
longer PCR products (465 bp) amplifi ed with CTO primers directly from the total bacterial 
DNA obtained from activated sludge samples were used in PCR-DGGE method but as 
it is shown in Figure 2 only the dominant bacteria are visualized. The DNA bands from 
the fi ngerprint obtained from such a large PCR product should be easier to be excised 
from the gel and sequenced for the bacteria identifi cation. A direct procedure seems to 
be more reasonable from the point of the AOB diversity monitoring. Nevertheless, this 
approach gives only a limited picture of the community and even though combined with 
further genotype identifi cation by sequencing, it did not lead to the total AOB diversity 
monitoring. This situation occurred probably due to the lower DGGE detection threshold 
for the amount of these PCR products. 

The nested-PCR approach performed with 338F-GC and 518R primers (Figure 
3) gives much more clear information about the diversity and changeability of AOB 
in two MBR systems. However, this approach possesses also disadvantages. The DNA 
bands excised from the gel are too short for performing a precise identifi cation of the 
genotypes. Such short sequences are also impossible to be deposited into National Centre 
for Biotechnology Information (NCBI) gene database. The two-step procedure can in 
some cases increase the possibility of PCR mixture contamination. Also, the polymerase 
error number increases during the second amplifi cation. 

Fig. 2. DGGE analysis of activated sludge AOB community using non-nested PCR with CTO primers; 
IN-inoculum, 1A–6A – MBRA samples, 1B–6B – MBRA samples collected at 2-week intervals from

 two MBRs








