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Andrea Faitová Burešová presents a thesis entitled « Actinobacteria communities in natural and 

anthropogenic environments » in order to obtain the degree of Doctor of Science/PhD from the 

University of Lyon and from the Charles University in Prague (cotutelle thesis). The thesis is focused 

on the ecology of actinobacteria in two kinds of environments (caves and plant litter) undergoing 

human-induced changes. 

 

The main aim of the thesis was to describe differences in composition of actinobacterial communities 

directly or indirectly induced by human activities in caves (visitors in French caves with Paleolithic 

paintings) and forests/grasslands (changes is litter composition, drought). This is a relevant topic, as 

actinobacteria play important ecological roles in these environments and changes in the composition 

and functioning of their communities due to human activities may have implications to ecosystem 

functioning. In addition, actinobacteria are considered as potential bioindicators of anthropogenic 

disturbances in caves. 

 

From a formal point of view, the thesis is written in English in a clear and structured manner. It 

comprises a brief general Introduction, Summary and conclusions, and a list of References, followed 

by a section Original research papers, including four papers out of which two were already published. 

This section, as well as the Introduction are divided in two parts, one focused on caves (Paper I) and 

the other on litter decomposition (Papers II-IV). 

 

The Introduction describes possible human impacts on microbes in the context of global climate 

change, and more specifically environmental factors shaping actinomycete communities. Molecular 

techniques used for in situ assessing of actinobacteria are also mentioned. This part, as well as the 

concluding parts, would merit from a more focus on the (functional and taxonomical) diversity of 

actinobacteria. The diversity of this bacterial group in enormous, and may at least partially explain the 

wide range of environmental conditions to which actinobacteria may adapt. In addition, the diversity 

of actinobacteria must be considered when choosing a molecular marker for their in situ assessment.  

 

The Introduction further continues with Part I giving a good overview of caves as an environment in 

which actinobacteria are abundant, as well as of the problematics of making the caves available to 

visitors. Actinobacteria are suspect from some of the human-induced changes on walls and paintings 

(e.g. coloration). Part II of the Introduction summarizes which processes and microbial groups are 

involved in the decomposition of plant litter, with the main focus on actinobacteria. 

 

The first original paper (Part I) deals with actinobacterial communities in French caves and testing of 

hsp65 as a new molecular marker for actinobacterial community assessment. The results show that 

hsp65 indeed enabled a better resolution of actinobacterial communities at species level and proved to 

be useful as a complementary approach to the widely used 16S rRNA marker. Analysis of 

actinobacterial communities in French caves based on both markers revealed that they differed 

according to the level of anthropization and pointed at several taxa that can be used as indicators of 

pristine vs. anthropized status of the caves. In addition, an association of Streptomycetaceae with dark 

 

 



 

marks in Lascaux cave was shown, raising a question on their direct involvement in undesirable 

coloration of cave walls. Though this work is very interesting, this part will need some polishing 

before publication; some sentences are less comprehensible (e.g. the legend of Fig. 5), and the end of 

the last sentence (p. 32) is missing. In addition, it is not well explained why (based on which criteria) 

the thresholds 97 and 99% of identity were chosen with both molecular markers. 

 

Papers II-IV (Part II) describe a series of (transplant) litterbag experiments, by which the ability of 

actinobacteria to adapt on various litter types, sites and environmental conditions was questioned. 

Actinobacterial abundance and/or community composition was assessed along with the 

abundance/composition of other microbial groups that may be involved in litter decomposition. These 

data were related (depending to individual paper objectives) to the decomposition rates, litter quality 

and composition changes over time, or enzymatic activities. Overall, the results showed that 

Actinobacteria were late-stage substrate generalists, capable to adapt to recalcitrant (acidic spruce) 

litter, and to reduced rainfall. In general, actinobacteria showed opposite trends to fungi, showing their 

complementary roles in litter decomposition. I have several questions/comments concerning this part, 

as follows. (i) Have you compared the relative abundance estimations from qPCR/ddPCR vs. Illumina 

sequencing in cases where both methods were used (Paper II and III)? Were they in a good agreement? 

(ii) Why did you decide to use ddPCR instead of qPCR for fungal and actinomycete abundance 

measurements in Paper III? (iii) Concerning litterbag ‘transplantation’ from one site to other, have you 

considered that the initial litterbag community could be affected by the original site conditions (so that 

the effects of site vs. litter quality on resulting degradation rates and community composition cannot 

be fully separated)? (iv) The role of actinomycetes in litter decomposition would be better inferred 

from functional studies, e.g. through metagenomics/metatranscriptomics. 

 

Concerning the methodological point of view, I appreciate that Andrea introduced a new approach for 

assessing actinobacterial communities, based on hsp65 marker. In addition, she performed 

environmental DNA isolation, measurements of enzyme activities, quantification of chosen microbial 

groups (qPCR, ddPCR), microbial community analysis based on amplified gene markers and next 

generation sequencing, including data analyses. I appreciate rigorous statistical evaluation of obtained 

results.  

 

The Summary and conclusions part clearly summarizes the results, places them into a wider context 

and suggests possible follow-up to the thesis work. I miss, however, a discussion on limitations and 

methodological constrains of this study, as well as some general perspective on the role of 

actinobacteria in facing the global climate change. 

 

To conclude, the thesis presents an overall high-quality work, which will likely result in four 

published scientific papers. It shows several novel results and approaches, which advance our 

knowledge of the fate of actinobacteria in human-impacted environments. Consequently, I support the 

defense of this thesis. 
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