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Mgr. Zuzana Zubácová has written the dissertation with the title: 

”Chromosomes of parasitic protist Trichomonas vaginalis”  

Evaluation of the candidate Mgr. Zuzana Zubácová’s dissertation  

The thesis field of research: 

Molecular biology and evolution  

The content and objective of the thesis: 

A sequence draft of the genome of T.vaginalis revealed a highly repetitive as well as 

surprisingly large genome of ~ 160 Mbp, rather than the 16-18 Mbp anticipated prior to 

sequencing (paper I). Thus, this thesis fills an important gap in our knowledge of the genome 

size and karyotypes among Trichomonads. Furthermore, the work also present and 

demonstrate important developments of molecular biology techniques for investigation of 

genome variability as well as chromosomal localizations of genetic markers optimized for the 

T.vaginalis genome. 

The work of Mgr. Zubácová significantly contributes to the understanding of the biology and 

evolution of Trichomonads by the comparative investigations of chromosome number, type 

and size of a number of Trichomonads (paper II). This article also point to the importance of 

the sequencing of more Trichomonads genomes and suggest a potential candidate for future 

sequencing.  

In addition to being a model organism for eukaryote evolution, T. vaginalis is the most 

common non-viral sexually transmitted pathogen of human beings. Hence the investigation of 

strain diversity in addition to methods to swift identification of strains is important to improve 

medical care. In paper III a panel of 21 variable microsatellites is presented and demonstrated 

to be a robust set of genetic markers to measure the diversity of laboratory strains of T. 

vaginalis as well as to classify new isolates. 

The repetitive nature, in addition to the large size, of the T. vaginalis genome has hampered 

the possibility of a complete assemblage of the six chromosomes. Mgr. Zubácová has 

optimized the FISH technique to make chromosomal localization of single copy genes 

possible in T. vaginalis. This experimental work demonstrates a way to guide the future 

attempts to elucidate the genomic architecture of T. vaginalis (paper IV). 

In paper V (manuscript) the respondent characterize 23 Histone H3 paralogues and uses 

bioinformatic as well as molecular biology tools to identify and localize core Histone 3 genes 

as well as the gene coding for the centromeric marker cenH3. A phylogeny based on the 

histone alignment would strengthen the results further.  
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The candidate’s original contribution and independence in research: 

The respondent is first or second author on four of the articles. However, the article “Draft 

Genome Sequence of the Sexually Transmitted Pathogen Trichomonas vaginalis” has a long 

list of authors and the contribution by the respondent is not clearly defined. The thesis 

overview and summary is well structured and encompasses relevant information, but the 

respondent needs to improve her written English for future publications.  The respondent 

declares four “aims” for her thesis. All these aims are fulfilled through the publication of her 

articles. 

The scientific standard of the thesis: 

The thesis is based on four articles published in peer-review journals. Additionally, the 

respondent has included a fifth manuscript. All five articles fit well within the subject area of 

Mgr. Zubácovás thesis, contribute significantly to the knowledge of Trichomonads generally 

and T. vaginalis specifically and are of high quality. 

The candidate’s perspective on the research areas and her ability to view own research 

in a greater context: 

In the overview of the thesis Mgr. Zubácová compares genomes and mitosis of a well chosen 

set of unicellular eukaryotes including T. vaginalis. This forms a relevant background to her 

publications and puts her work in the context of the current knowledge of protist genome 

structure. However, since the respondents work also includes optimization of molecular 

biology techniques for T. vaginalis, a detailed section about that process would have been an 

appropriate addition to the thesis owerview.  

Summary of evaluation: 

The thesis and the five original papers/manuscripts are clear, well structured and conclusions 

generally well argued. The scope of the thesis and the number and quality of the publications 

clearly fulfill the criteria necessary for obtaining the Pd. D. degree. I consider that the 

respondent Mgr. Zuzana Zubácová is ready to defend her thesis. 

Questions for Zuzana:  

 I plan to have a discussion with the respondent, covering the following subject areas:  

*The genome evolution of T. vaginalis (questions about the number of genes, origin of genes, 

the fate of the current genes and genefamilies, future genomsize etc) 

*Gene and genome databases (discrepancies between databases, manual versus automated 

curation of genes and genomes) 

*The future of genome sequencing of Trichomonads 

*Trichomonas as a common pathogen that nobody knows of (our responsibility to inform 

society about our research, have we failed in the case of Trichomonas) 
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