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Abstract 

Genome sequencing and associated proteome projects has revolutionized research in 

the field of molecular parasitology. Progress in sequencing of parasite as well as free-living 

species enables comparative and phylogenetic studies and provides important data sets for 

understanding of basic biology and identification of new drug targets. The genome 

sequencing of Trichomonas vaginalis revealed surprisingly large genome size of this 

organism (~160 Mb) that resulted from expansion of various repetitive elements, specific 

gene families and large scale genome duplication. I studied genome sizes of other nine 

selected species from Trichomonadea group to find whether other trichomonads have 

undergone similar genome expansion. The measurement of nuclear DNA content by flow 

cytometry revealed relatively large DNA content in all tested species although within a broad 

range (86-177 Mb). The largest genomes were observed in the Trichomonas and 

Tritrichomonas genera while Tetratrichomonas contains the smallest genome. The genome 

sizes correlated with the cell volume however no relationship between genome size and 

pathogenicity, the site of the infection or trichomonad phagocytic ability was observed.  

The published information about chromosomes of trichomonads was insufficient or 

contradictory. To elucidate the number and appearance of chromosomes I investigated 

karytypes of T. vaginalis and related trichomonads using conventional cytogenetic techniques 

and fluorescence in situ hybridization (FISH). Karyotype analysis of selected trichomonad 

species showed that all trichomonads have a single set of chromosomes that condense during 

mitotic metaphase. The number of chromosomes in trichomonads ranges from four to six. 

FISH analysis using probes against SSU and LSU rRNA genes showed that all 250 rDNA 

units are localized to a single chromosome in one secondary constriction.  

I also adapted FISH for T. vaginalis that is sensitive enough to detect single copy 

genes on metaphase chromosomes. Sensitivity of conventional FISH was increased using 

tyramide signal amplification. Our FISH protocol provides amenable tool for physical 

mapping of the T. vaginalis genome and other essential applications such as development of 

genetic markers for T. vaginalis genotyping with application in evolutionary studies, 

comparative genomics and clinical praxis. 

 Similar to the other eukaryotes, successful mitosis is essential for reproduction of T. 

vaginalis, however many aspects of this process are not fully understood. In my thesis, I 

summarized current understanding of mitosis of T. vaginalis including my preliminary results 

of study of trichomonad centromeres. I studied chromatin localization of T. vaginalis histone 

H3 variants by transfecting trichomonads with their tagged versions. Among 23 of T. 

vaginalis histones H3, I identified the homolog of cenH3 variant, which is the universal 

marker of eukaryotic centromeres.  

 

 

 

 

 

 

 

 



 


