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Lake sediments are complex microbial habitats, where one can find thousands of bacterial species 
in one gram of sediment.  
This project aims to compare bacterial communities in different lakes sediments. Two Swedish 
lakes were analysed, lake Lötsjön a relatively deep lake with clear water and low nutrient 
concentrations, and lake Strandsjön, which is a eutrophic (high nutrient load) and shallow. The 
surface layer of the sediments were taken close to the shoreline, at an intermediate depth, and in 
the deepest part of each of the two lakes. 
 
The comparison of the communities of the sediments was performed by using a molecular 
technique; terminal restriction fragments length polymorphism (T-RFLP).  This technique 
requires a previous DNA extraction from the bacteria by lysis of microbial cells and the 
separation of the nucleic acids from other cell components.  After this, more copies of the DNA 
are obtained by polymerase chain reaction (PCR). Consequently the T-RFLP analysis is 
performed. It is based on the digestion of PCR products with restriction enzymes. These enzymes 
cut DNA at defined sites and terminal restriction fragments are produced. The lengths of the  
terminal restrictions fragments are  precisely measured by using an automated DNA sequencer 
(Liu et al., 1997). In parallel the community composition was estimated from analysis of the 
bacterial phospholipid fatty acid (PLFA) composition of the sediment. It is based on the 
extraction of fatty acids from the microorganisms’ structural lipids, mostly phospholipids. The 
PLFA composition differs among groups of organisms, and therefore, the fatty acid composition 
of an environmental sample reflects a "fingerprint" of the structure of the microbial community. 
In this way, a genotypic (T-RFLP) and a phenotypic (PLFA) method could be compared. 
 
Large differences between the lakes were obtained from both T-RFLP and PLFA analysis and in 
each lake the littoral station was the most different one, it can be explained by the composition of 
the sediment, the availability of the organic carbon and also by the depth gradient. The depth 
effect seems higher in deep lakes than in shallow lakes. Results from the T-RFLP and PLFA 
methods were highly correlated, i.e. the genotypic and phenotypic methods revealed similar 
differences among communities. They defined in the same way the main difference between the 
lakes and also between the stations, suggesting that both techniques can be used to compare 
communities in different samples.  
 
T-RFLP allows processing of many samples at the same time and it is a robust and reproducible 
method to get a rapid comparison of microbial community structure in environmental samples. It 
has some disadvantages, including that it does not detect rare taxa and hence underestimates 
richness, and quantitative estimates by T-RFLP are not reliable. Despite these drawbacks, I found 
T-RFLP to reflect differences among communities in a similar way as PLFA, which more directly 
measures bacterial community composition and microbial biomass. The biggest disadvantage of 
PLFA is that it is time consuming and less numbers of samples can be treated at the same time. 
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