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INTRODUCTION and BACKGROUND Rivers are environments subjected to several anthropogenic factors and disturbances leading in some cases to 

a loss of biological quality. Since no single taxonomic group always provides a superior signal of ecosystem changes, indicators derived from several groups have been 

proposed to be included in monitoring programs.  

OBJECTIVE Under the scope of a biomonitoring programme for ecological status 

evaluation launched by the Tagus River Basin Authority during the spring of 2013 

(11CO0054NE/S); this study aims to evaluate the feasibility of using cyanobacterial 

fingerprints as a detector or sentinel for “early warning” of the presence of pollutants 

in aquatic systems. In that extent, preliminary conclusions are compared with the results 

obtained from another well-known indicator, benthic diatoms. 

 RESULTS 

MATERIAL AND METHODS 

BENTHIC DIATOMS 

Temperature gradient gel electrophoresis (TGGE) is a PCR-based tool that has been 

used to analyze the diversity of microbial assemblages in different environments. Previous 

studies (Rodríguez et al., 2007; Loza et al., 2013) used this technique to measure changes in 

cyanobacterial diversity along a pollution gradient in rivers. TGGE results delivered a 

characteristic pattern of bands or “fingerprint” of each sampling site revealing a 

straightforward relationship between cyanobacterial composition  and water quality. 

BENTHIC CYANOBACTERIA 

TGGE genetic profiles of PCR-amplified fragments of 16S 

rRNA genes are shown in Figure 3. A mixture of PCR 

products derived from four epilithic cyanobacterial strains 

was applied as a reference marker (M). IPS index values are 

indicated in order to compare changes in diatoms community 

structure with this monitoring method. 

MAIN OBSERVATIONS 

- Banding patterns varied among locations with different 

water quality 

- Fingerprinting of lanes corresponding to locations with 

high values of IPS were completely different than those with 

lower values 

- TGGE analysis showed differences depending on the 

location, which in general were in accordance with 

differences in the IPS index values 
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… FURTHER 

These preliminary TGGE results revealed that the structure 

of the cyanobacterial community differed among the different 

locations of the Tagus River Basin in relation to changes in 

water quality. However, further studies identifying TGGE 

bands (cutting and sequencing), and detailed analysis will 

reveal which species are responsible for this variation.  

Cell harvesting  

DNA extraction  

Cleaning of crude DNA extracts 

Polymerase chain reaction (PCR) 

Separation of DNA fragments by TGGE 

Analysis of digital images of the gels  

 

Organic matter oxidation (H2O2) 

Elimination of calcium carbonate (HCl) 

Adhering of coverglass with Naphrax 

Obtainment of permanent preparation 

 

INCREASING ECOLOGICAL REQUIREMENTS 

Fragilaria arcus Roicosphenia abbreviata Eolimna minima Gomphonema parvulum Halamphora veneta 

Figure 3. TGGE genetic profiles of PCR-amplified fragments of 16S rRNA genes  

Figure 1. Sampling  locations (12) distributed along the Tagus River Basin  
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Figure 2. Benthic diatoms found in the study area representing different tolerances to pollution    
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