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Review of the PhD thesis of Mgr. Šárka Bobková née. Nezbedová 
 

‘Secondary metabolism and its regulation in Streptomyces ambofaciens and 
Streptomyces lividans: new biosynthetic pathways’ 

 
The presented thesis, dealing with the investigation of Streptomyces secondary 

metabolism, is divided into three themes. These include i) studies on the function 

of new cryptic antibiotic biosynthetic gene clusters discovered in the course of 

Streptomyces ambofaciens ATCC23877 genome sequencing project; ii) investigation 

of secondary metabolism regulation in this organism by the global regulators 

homologous to SCO6008/Rep and DasR proteins; and iii) examination of the 

influence of ppk mutation in S. lividans on the expression of proteins putatively 

interacting with the secondary metabolism. 

 It should be appreciated that for her thesis, Šárka has chosen the study on 

secondary metabolite biosynthesis, in my opinion, the subject with the potential 

that has been a bit neglected over the recent years by the Czech scientific 

community. Also, to work with Streptomyces (the name of which comes from Greek 

and not from Latin) is not as user friendly as with other model organisms. Also, I 

presume that at least some preliminary results, presented particularly in the first 

part of the thesis, will be complemented by the data from the running genome-

sequencing project and will result in the manuscript(s) preparation after the end of 

the project. 

As to the formal aspects, the work is well written, to my opinion in good English 

and fulfills the necessary standards. I would just point out quite frequent omitting 

of commas, what made the reading in some parts a bit difficult. Also, one have to 

be careful in using the text editor’s proofreading tool, since in some cases, the 

dictionary maliciously prefers other words to those intended by the author (e.g. 

NAG dimmer instead of dimer). 



  

The literature review part of the work, written on about 50 pages, is well arranged 

and makes a nice and comprehensive introduction to the experimental section of 

the work. The experimental part of the work is divided into three parts, including 

always a separate introduction, materials & methods, results and 

conclusions/discussion parts. This form is a bit unusual, particularly as concerns of 

the mats & methods chapters, since in several cases (e.g., in tables of used 

plasmids and strains, cultivation methods) obvious duplications occur. In my 

opinion, the ‘classical’ composition with subdividing the chapters into three 

different parts would save some text and would make the work even more 

synoptic. In the last part, the dissertation contains a detailed and well-written 

discussion and the references list. Regarding this, I would just comment upon the 

different form of cited journal titles (presenting both abbreviated and full names) in 

references.  

With regard to the experimental part contents, I acknowledge that presented 

results are evidencing considerable experimental labour. Apart from profound in-

silico analyses of putative cryptic biosynthetic gene clusters and intergenic regions 

possibly engaged in regulation by Rep protein and DasR homologues, Šárka 

prepared valuable collection of S. ambofaciens mutants defective in many genes 

from previously mentioned clusters and in the homologue of rep gene. Besides, the 

work also contains physiological studies of mutants and the study on optimization 

of cultivation conditions favoring the antibiotics production. In addition, in the last 

part of the experimental section, the author employed still not very frequently 

used cultivation method combined with proteomic studies for the exploration of 

ppk mutation on expression of genes that could affect the production of secondary 

metabolites. It is evident that Šárka must have mastered, apart from a computer 

work, a whole array of molecular-genetic and biochemical methods including gene 

cloning techniques, construction of gene disruptants, secondary metabolite 

analyses and techniques for proteome analysis.  

With respect to the presented results and the formulations, I have the following 

comments and questions:  

 



  

 The full name (including e.g. ATCC signature, if it exists) of the studied S. 

ambofaciens strain should be mentioned at least in the beginning in the text (and 

perhaps also in the title), not only to be specified by the references or by tables of 

used strains. 

 The author states on pp. 69, that for the search of new antimicrobial 

compounds in liquid media cultivations, YEME was chosen together with ‘different 

modified media’. YEME medium contains very high concentration of sucrose and it 

is used mainly for the disperse growth of streptomycete strains e.g., for protoplast 

preparation or DNA isolation rather than for physiological studies. To my opinion, it 

is not the right first choice for the study of antibiotic production. If YEME was 

stated in this place, also other media should have been mentioned along. Also, in 

connection with media usage, there was mentioned employment of both R2 and 

R2YE solid media. From the following text, it is not clear, when each of those was 

actually used, since on pg. 155, there is claimed that R2 differs from the referred R5 

medium only in the way, how the ingredients are mixed. That is not completely 

true, since R5 contains also yeast extract as is in the case of R2YE. 

 For the determination of antibacterial activities, only liquid fraction was used 

for the assays. In connection with previously mentioned cryptic clusters of PKS or 

PKS/NRPS, one should expect that at least some metabolites might be quite non-

polar and consequently, associated more with mycelium than with the liquid 

(water) fraction. Why the extraction of biomass (e.g. by acetone, methanol or 

EtOAC) was not applied as well? 

 On pp. 82, it is stated that hybrid PKS/NRPS cluster is similar to those from S. 

albus and S. griseoflavus. Is it anything known about these clusters? 

 On pp. 105 the author claims that until today, 5 out of 8 clusters in the 

central chromosomal part were inactivated. That is in contradiction with what was 

presented before in the text, where only 3 clusters located in this part of 

chromosome are discussed. What are the other clusters? 

 Why there was not used, for the purpose of defining the products of new 

cryptic gene clusters, the cloning of whole gene clusters in heterologous hosts. 

Genetically engineered strains of S. lividans or S. coelicolor are now available in 



  

several variants, some of those even supporting an elevated expression of 

secondary metabolite genes. The cosmid or BAC library of S. ambofaciens obviously 

exists. However, even just simple transfer of the also mentioned silent carotenoid 

biosynthetic cluster from e.g. S. griseus into ordinary heterologous host already led 

to its expression and product identification. 

 On pp. 111 there is not quoted the source of AAA16Z plasmid. Also, the 

reference for Yu et. al. 2000 is not present in the reference list. 

 In Fig. 56, color symbols of letters and their sizes are confusing; the text 

describing axes is unreadable. 

 On pp. 126 and elsewhere, does ex. means e.g. or something else? 

 The Fig. 59 is identical with Fig. 21 from the introduction. There should be 

clearly stated in the legend, that the target gene, SCO6005 homologue was 

identified in the presented work. In connection with SCO6005-6007 homologues, 

was the predicted effect on their expression confirmed also experimentally in rep 

mutant? 

 On pp. 145, there is wrongly referenced fig.64. 

 As to the first part of the experimental section, did author think also about 

the preparation of combinations of cryptic gene clusters deletions, in particular, 

taking into account the presented theory about the competition for antibiotics 

building blocks? 

 The author refers about the impossibility to prepare dasRA deletion strain. 

What was the phenotypic effect of dasRA amplification in S. ambofaciens 

mentioned in the text? 

 What is the reason why, contrary to phenotypic observation, no antibiotic 

biosynthetic enzymes and/or regulatory proteins were detected by proteome 

analysis. 

In spite of the above listed comments, I consider the quality of presented thesis as 

high and sufficient to be recommended for the PhD degree defense.   

 
 
 
 
Prague, December 6th, 2010     Miroslav Petříček, PhD. 


