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Abstract: Because of the difficulty associated with isolating and culturing bacteria from environmental
sanples, alternativemethods based on molecular techniques have been developed to describe and identify
microbial communities Recent years have witnessed a rapid development of DNA -based methods for
community analysis such as PCR amplification, clone libraries, fluorescent in-situ hybridisation,
restriction fragnent length polymorphisn, denaturing and tenperature gradient gel electrophoresis

DGGE has been widely used in analyzing the biodiversity of bacterial, cyanobacterial, archaeal,
picoeukaryotic, eukaryotic and viral communities in natural habitats This technique can provide
information on the predom inant gecies in a community and analyzemultiple samples smultaneously. The
reproducibility and ease-of use of this technigue pemi it investigation of the gatial and tamporal variability
of the population and identification of community members by sequencing of excised bands or by
hybridization analysisw ith gecific probes

The general procedure for DGGE analysis of communities of microorganisns is as follow s First,
nucleic acid extraction;, Second, amplification of genes encoding the 16S rRNA, 18S rRNA or functional
genes such asmmoX, anoA; Third, analyze PCR products by DGGE D GGE enploys a polyacrylan ide
gel with a chemical denaturing gradient that differentially melts the PCR amplified products T he different
DNA fragmentsgenerated by PCR are of the sane length but differ in the nucleotide sequence T herefore,
the different double stranded DNA fragmentsw ill stop migrating at different position in theD GGE gel due
to their different melting behavior along the chanical gradient T he differences in themelting behavior of
the DNA lead to a banding pattern, which is a profile of the predominant gecies present in the
community. DGGE utilizes a gene fragnent conserved anong all organisns for exanple 16S rRNA gene
fragment for bacteria and 18S rRNA for fungi

It must be anphasized that, asw ith other molecular methods, D GGE is not free of biases One of
these biases is that D GGE allow s separation only of snall fragnents, w hich Iimits the anount of sequence
information for phylogenetic comparison asw ell asprobe design In some circum stances, identification of
community structure to the ecies level is problenatic due to multiple copies of the gene of interest
resulting in more than one band in a single ecies In addition, thistechnique carries the inherent problem
of heterogeneity betw een copiesof, for example, the 16S IDNA in a single bacterial secies, w hich leads
to an overestmation of the number of microbesw ithin natural communities

DGGE is a powerful tool for the analysis of microbial communities However, in order to reduce
potential biases and Imitations of D GGE and other techniques, it is suggested that researchers combine
D GGE w ith other molecular and microbiological techniques to obtain a more detailed viev of microbial
community structure and function
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