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1. Subject and significance of the thesis

The thesis addresses the evolution of the karyotype — and, more broadly, of genome organization
— in Polyneoptera, one of the major lineages of winged insects. The candidate concentrates on two
cytogenetically understudied orders: Blattodea (cockroaches and termites) and Zoraptera (angel
insects). The choice of these groups is well justified. Blattodea is among the most karyotypically
diverse Polyneopteran orders and therefore an attractive model for studying chromosomal change;
Zoraptera, although species-poor, occupies an early-branching position within Polyneoptera and is
consequently informative for polarising the evolution of chromosomal characters across the whole

group.

The topic is timely and relevant. Karyotype evolution sits at the intersection of classical cytogenetics,
comparative genomics and phylogenetics, and the Polyneoptera offer an unusual concentration of
evolutionarily interesting phenomena — holocentricity, repeated sex-chromosome turnovers, wide
variation in chromosome number and genome size, and putative whole-genome duplications. By
generating original karyotype data for groups in which such data were scarce or absent, the thesis
fills genuine gaps and provides material that is directly useful for downstream evolutionary
inference.

2. Structure and scope

The thesis follows the standard structure of a commentary-based dissertation: a Czech and English
abstract, an introduction, a statement of aims, an extended commentary entitled “Results in the
context of recent knowledge”, conclusions, references, and an appendix containing the constituent
publications. The commentary is organised thematically around six topics — holocentricity, whole-
genome duplication, chromosomal and genomic rearrangements, genome-size evolution,
repeatome chromosome mapping, and sex-chromosome systems — each of which integrates the
candidate’s findings with the current literature.

The scope is appropriate for a doctoral thesis. The commentary is well referenced and current (it
cites recent work and several 2025/2026 sources and preprints), and the candidate demonstrates a
broad command of the relevant cytogenetic and evolutionary-genomic literature. The thesis aims
are stated clearly and are answered, at least in part, by the appended work.

3. The included publications and the candidate’s contribution
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The thesis is built on five manuscripts: three already published in peer-reviewed journals and two
currently under review. The candidate is first author on four of them and provides a signed
statement of authorship contributions.

¢ Manuscript 1 (Blattodea Karyotype Database, Eur. J. Entomol., 2021): a curated, community-
facing compilation of cockroach and termite karyotype data. A valuable and well-conceived
resource that also underpins the comparative framing of the thesis.

¢ Manuscript 2 (comparative cytogenetics of three Zoraptera species, PeerJ, 2024): pioneering
karyotype descriptions for an order in which cytogenetic data were almost entirely lacking;
central to the holocentricity and sex-chromosome arguments.

¢ Manuscript 3 (phylogeny and rapid karyotype evolution of African and Malagasy Oxyhaloinae,
Syst. Entomol., submitted): an integrative study combining a time-calibrated phylogeny,
karyotyping, FISH mapping and flow-cytometric genome-size estimation.

¢ Manuscript 4 (karyotype evolution of Zoraptera, Insect Mol. Biol., submitted): extends the
Zoraptera dataset and the analysis of sex-chromosome and repeat evolution.

¢ Manuscript 5 (termite telomerase activity, Proc. R. Soc. B, 2021): a collaborative study to
which the candidate contributed the cytogenetic component (chromosome preparations,
telomeric FISH, karyotyping, imaging).

Taken together, this is a solid and coherent body of work. The candidate’s leading role on the four
Blattodea/Zoraptera manuscripts is clear, and the methodological range — classical chromosome
preparation, multiprobe FISH (rDNA, histone, telomeric and microsatellite probes), flow cytometry
and phylogenetic/ancestral-state modelling — is broad and appropriate to the questions asked.

4. Evaluation of the commentary

The commentary is the candidate’s own synthesis and is, on the whole, well written, logically
organised and pleasant to read. Several of its scientific contributions are noteworthy:

¢ The refutation of holocentricity in Zoraptera, correcting an earlier proposal (Kuznetsova et al.,
2002) and, by extension, removing holocentricity as a putative synapomorphy of (Dermaptera
+ Zoraptera). This leaves Dermaptera as the sole holocentric Polyneopteran order — a clean,
well-supported result with clear phylogenetic implications.

¢ The characterisation of sex-chromosome systems in Zoraptera, where an XY system appears
prevalent and possibly ancestral, with an X0 system in B. kukalovae plausibly derived by X-
chromosome fission — an inference nicely supported by chromosome morphology.

* The Oxyhaloinae case study, which links rapid chromosomal fusion/fission to karyotype
diversification and documents a genome-size contraction in the Malagasy lineage that
predates the colonisation of Madagascar, together with striking volatility of 18S rDNA cluster
number and position.

The integration of these results with the wider debates on chromosomal rearrangements, genome-
size evolution (adaptive vs non-adaptive hypotheses, the “accordion” model) and sex-chromosome
turnover is competent and shows mature understanding.

My main reservation about the commentary is one of emphasis. In places it reads more as a
literature review than as a critical synthesis of the candidate’s own data; the genuinely new findings
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would stand out more clearly if they were more sharply delineated from the reviewed background

(for example, with a concise comparative summary of the new karyotype, genome-size and FISH

data). This is a matter of presentation rather than substance, but it is worth raising at the defence.

5. Strengths

Substantial and coherent output (five manuscripts, four as first author), spanning two
understudied orders.

Genuine, defensible scientific contributions — most notably the holocentricity refutation in
Zoraptera and the documentation of rapid karyotype/genome-size evolution in Oxyhaloinae.

Broad and well-executed methodology integrating classical cytogenetics, FISH, flow cytometry
and phylogenetic modelling.

A useful community resource (the Blattodea Karyotype Database).

A current, well-referenced commentary that places the work in the context of active debates
in the field.

6. Critical comments and questions for the defence

The following points are intended to guide the discussion at the defence. They reflect the normal

scrutiny expected of a doctoral thesis and do not, in my view, call its overall quality into question.

1.

Reliance on unreviewed work. Two of the five manuscripts (3 and 4) are still under review, yet
they underpin several central claims (Oxyhaloinae karyotype/genome-size evolution, parts of
the Zoraptera sex-chromosome and ITS arguments). How robust are these conclusions to the
possibility of substantial revision during peer review?

Sampling and ancestral-state inference. Conclusions for Zoraptera rest on roughly eight
species, and the claim that interstitial telomeric sequences are specific to Spiralizorinae is
acknowledged to need more taxa. How sensitive are the ancestral-state reconstructions
(chromosome number, sex-chromosome system) to taxon sampling and to the contested
phylogenetic placement of Zoraptera (the “Zoraptera problem”)?

Ancestral sex-chromosome system. The thesis raises the possibility that an XY system
predated the widespread X0 system in Polyneoptera, based on XY in the early-branching
Zoraptera and Dermaptera. Since the homology of these two XY systems is explicitly unknown,
how strongly can this hypothesis be advanced, and what data would be needed to test it?

Rearrangements and adaptation. The text repeatedly notes the absence of direct case studies
linking chromosomal rearrangements or genome-size change to adaptation in Polyneoptera,
yet suggests an “adaptive potential” for the Malagasy Oxyhaloinae karyotype. Could the
candidate clarify what concrete (e.g. genomic) evidence would be required to move this from
hypothesis to demonstration?

Whole-genome duplication. High chromosome numbers in Oxyhaloinae are attributed to
fission rather than WGD, on the basis of genome-size data and ancestral-number
reconstruction. Beyond these lines of evidence, is there any positive (e.g. synteny-based)
argument that excludes an ancient WGD in these lineages?
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6. Pre-metaphase stretch. This mechanism, invoked to explain tolerance of fusion/fission
heterozygosity in some cockroaches, was explicitly not detected in Oxyhaloinae. What, then, is
the candidate’s preferred explanation for how Oxyhaloinae tolerate such rapid fusion/fission
turnover, and how might this be distinguished experimentally?

7. Genome-size contraction in Malagasy Oxyhaloinae. The contraction is documented but its
mechanism is left open. Which of the candidate hypotheses (long deletions, recombination-
landscape effects of rearrangements, life-history-linked selection) does the candidate consider
most plausible, and why?

7. Formal and editorial remarks (errata-level)

In line with the Faculty’s guidance, the following are formal corrections that the author may address
as errata. They are minor and do not affect the scientific content; | list a representative selection
rather than an exhaustive copy-edit.

¢ Date inconsistency: the title page reads “Prague, 2025”, whereas the Proclamation is dated
“1.6.2026".

¢ The Proclamation contains a doubled phrase: “I proclaim hereby proclaim that ...”.

¢ The title of Manuscript 3 differs between the Statement of participation (“... African and
Madagascar Oxyhaloinae ...”) and the List of publications (“... African and Malagasy
Oxyhaloinae ...”); please make the wording consistent.

e Species-name inconsistency (Section 4.2): the passage discusses triploidy in Eublaberus
distanti but then states that “the karyotype of E. discoidalis could have originated by a similar
process”. Please check whether E. distanti (or another species) is intended.

e Typographical/word-choice items to check, e.g.: “sparkled” - “sparked” (Section 2.1);
“corelate” = “correlate” (Section 4.2); “Ornestein-Uhlenbeck” = “Ornstein—Uhlenbeck”
(Section 4.4); “of the of the neo-X" (Section 4.6, duplicated words); “bares dsx” = “bears dsx”
(Section 4.6).

e The word “specious” is used where “speciose” (species-rich) appears to be intended (e.g.
“highly specious Acrididae”).

e The phrasing “Drosophila Fallén, 1823 experiments (Morgan, 1915)” in the introduction is
awkward; consider relocating the taxonomic authority.

¢ Minor reference-formatting inconsistencies (e.g. “Linné” vs “Linnaeus”, occasional italicisation
and journal-abbreviation style) would benefit from a final pass.

8. Conclusion and recommendation

The thesis presents a substantial, methodologically broad and scientifically valuable body of work
that meaningfully advances the cytogenetics of two understudied Polyneopteran orders. It rests on
three peer-reviewed publications and two submitted manuscripts, on the great majority of which
the candidate is the leading author, and it is accompanied by a competent and well-referenced
commentary that situates the findings within current evolutionary-genomic debates. The critical
points raised above concern matters of interpretation, sampling and presentation that are entirely
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appropriate for discussion at the defence, together with errata-level formal corrections; none of
them undermines the core contributions.

In my assessment, the submitted thesis fulfils the criteria for a doctoral thesis, and | recommend it
for defence.

Signature: ...\ Y

Name and affiliation of the reviewer: Dr. Octavio Manuel Palacios Giménez; Population Ecology
Group, Institute of Biodiversity, Ecology and Evolution, FSU Jena.
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