
 

 

Report on the doctoral thesis presented by Andrea Faitová (Burešová) for 

obtain a doctorate from the University of Lyon 

Title: Actinobacteria communities in natural and anthropogenic environments 

 

The document presented by the candidate is structured in five parts: Abstract, Aim and outline of the 

thesis, Introduction, Summary and Conclusions, and References. 

 

The aim of this thesis was to determine differences of Actinobacteria communities under the 

anthropogenic influence in diferent habitats where Actinobacteria are abundant and play important 

roles. 

 

The doctoral candidate provides a very extensive introduction to the current status of research on the 

actinobacterial communities, the environmental factors driving those communities and the most recent 

methodology used for the identification of these microbial populations. 

 

The thesis is divided into two parts with specific objectives and presented in two sections: 1. “Cave 

environments and microbial inhabitants” describing the role of Actinobacteria communities in caves. 2. 

“Decomposition of plant litter and the climate change” detailing the microbial communities of litter and 

Actinobacteria as one of the main litter decomposers. 

 

Part 1. In the first part of the thesis, Actinobacteria communities were monitored in two pristine caves 

and two anthropized caves using the next-generation sequencing (NGS) technologies. The sequencing of 

the 16S rRNA and hsp65 genes was performed for the first time to identify the actinobacterial 

communities. The combination of the high-throughput sequencing of two genes is innovative and 

contributes a great value to this work.  

 

The identifications of the microbial communities have been analyzed in detail, comparing the 

identificacions from the 16S rRNA gene and those from the hsp65 gene. The 16S rRNA gene identified 

more taxonomic groups on higher ranks, while the hsp65 gene identified more species. Results showed 

that actinobacterial communities were strongly dependent to human disturbance in caves. 

 



 

Part 2: In the second part, litter actinobacterial communities were monitored during a decomposition 

process under indirect anthropogenic influence like climate change factors and/or different litter type, 

quality and origin in different forests and grassland.  

 

In this part of the thesis a complex study was carried out and the microbial communities, both bacteria 

and fungi, were analyzed to detect relationships among Actinobacteria and other decomposers. Results 

showed the abiotic and biotic factors driving Actinobacteria activities during decomposition. For 

instance, the actinobobacterial communities were strongly dependent to climatic and litter quality 

changes during decomposition. The relationship between Actinobacteria and fungi was very interesting 

since they had opposite strategies driven by different factors and their succession over time was 

opposite. 

 

This section has provided data for three original research papers published in high impact journals: 

Applied and Environmental Microbiology, European Journal of Soil Biology and FEMS Microbiology 

Ecology. 

 

In summary, the thesis work showed that Actinobacteria communities might be considered as stress-

tolerant microbes. Therefore, Actinobacteria might be proposed as a bioindicator in monitoring of 

environmental quality and predict environmental changes resulting from man-made disturbances. 

 

All the information was well supported by bibliography detailed in the section “References”. The large 

scientific literatura related to the indicated topic showed that this work is well supported and occupies a 

novel place in Microbiology. 

 

Two very general remarks on the work presented: 

• It should be noted that the study has been complex with hard experimental work developed by the 

candidate. 

• The candidate has used a wide variety of molecular techniques such as next-generation sequencing 

with the combination of two markers for the identification of actinobacterial communities. 

 

The candidate has done remarkable work in Microbiology and that has been previously evaluated with 

the publication of three articles in journals of the first and second quartile. This is an excellent valuation 



 

of the work carried out. In addition, the candidate has demonstrated great writing skills as the 

document is very well written and presented to read. 

 

In conclusion, the thesis has more than enough merits so I am very supportive of the thesis defense to 

obtain the degree of Doctor of the University of Lyon and the University Charles of Prague by Andrea 

Faitová. 

 

 

Sevilla, January 22th, 2021 
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