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PhD Report for Mr, Vojtéch Zérsky

Title: Analysis of the genome of a free-living amoeba Mastigomoeba balamuth! and its comparison
with pathogenic Entamoeba histolytica

In his wark, Wr. Zarsky has anafyzed in detail the genome of the anaerohbic, free-living amoeba
Mastigamoeba balamuthi. This included sequencing of the genome, comparative analyses with ather
species belonging to the group of parasitic Entamoebidae, developmaent of adaptation mechanisms,
analysis of the evolution of the Entamoebidae with respect to parasitic ifestyle, and the impartance of
peroxins also with respect to parasitic lifestyie.

By seguerncing the genome of M. bolamuthi and subsequent detailed analysis, Mr. 2drsky has
Identified some peculiarities of the genome in comparison to its closest parasitic relative Entomaoeba
histolvtica. This is far example the high QC content 9 the larger number of penes. Alsa, some
malecules important far the lifestyle of £ histolytica like the Gal/GalNac lectin and members of the
Bepd family could not be found, In addition, chitin synthesis and degradation seems to be different
from E. histalytica.

In contrast to the Entamoebidase M, balamuthi still forms flagelta, it was therefore not surprising fo
identify penes coding for proteins that are necessary far the formation and function of the flagella.
Howewver, M. balomurhi does not appear 1o form evternal dynein arms, which was also shown by
earlier cltrastructural analyses

Some great surprise was the identification of peraxin penes, since peroxiredoxing have never been
faund im these arganisms before. Pex genes [although fewer] could b2 detected in subsequent studies
in various Entamoeha species. Based an these data, the hypothesis s made that functional
peroxisomeas must still be present in reduced form in these organisms.

& wery Interesting observation was also that there are members of the Neodermata whao hawe peraxing
while others have lost them,
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In surnmary, it can be said that the preasent work of Mr. frsky is an outstanding dissertation, | find
the publication performance of Mr. 28rsky particularly remarkable, This includes not only the four
publications on which the dissertation is based |2 x first author, 1 x second authar, 1x co-author), but
also tern ather pubfications (1x first author, 9 ¥ ca-author],

Cuestions

1. Compared to Entamoebidze, the genome of M. balamourhi contains between 4000-8000 more
protein-coding genes, What kind of genes are these? Are the genomes of the Entamoebidaz g,
reduced due to lifestyle?

2. How was it possible to identify the pex genes? How many open reading frames coding for prateins
of unknown function were faund? 15 there evidence for larger gene families that are unique to A
balamuthi?

3, How can one explain that the increase in GC content correlates with the free-living lifestyle? Far
Plasmadium folciporem [low GC content) and P wivax (high OG content] this would not be true,
Furthermore, | am of the opinion that £ nvadens also has a high GC content, whereas £ histafytica
has a high &/T content.

4. s there a difference in the type and number of penes between M. bolagmuthi and £, histolvtica
acquired via lateral gene transter?

&, Many gene families known fram E. histalitice could not be found in A4, bolamuathi? |s there any
information on the ATG family of £, histolytica? This is a large protein famiby about whose function
almost nathing is known, It would therefore be Interesting to check whather these genes are also
present in the genome of M. balamuthi.

&, What is the function of the cresal synthesis pathway?
7, What could be the function of FEX19, but also of the reduced set of peroxins found in E. histolptico,
E dispar and E. mashkowski? It s astonishing that peroxing are found in £, histolptics, but notin £

Inviadens, although both have & very similar lifestyle, Is there @ possible explanation for this?

B. The guastion posed in point 7 also applies to Meadermata. Da Meadermata with peroxins diffar in
their lifestyle from thase without peroxins, or is there another explanation?

Im summay, the PhD thesis fulfils all requirements to canfer the PhD degree on Mr. 2drsky.

- Prof. Dr. Iris Bruchhaus -



