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The thesis presented by the doctoral student Daria Khuntsariya focuses onto molecular aspects
of the protein-microtubule interactions by applying in vitro reconstitution systems combined
with high-resolution microscopy. The thesis covers two original scientific articles, one published
in highly reputable international peer-reviewed journal and one submitted as preprint to bioRxiv.
Notably, the quality of the experimental work is enormous and stands up to the strictest
international comparisons.

The thesis is well structured, and the Introduction and Methods part deliver enough background
and information to properly understand the experiments and data coming later on. The
experimental work is structured into two main parts, each followed by discussion. In the first part
of the thesis the candidate examines how the microtubule-associated protein MAPH-9 interacts
with microtubule doublets and in the second part the candidate explores the roles of two
microtubule inner proteins, PACRG and FAP20, in the stabilization of the inner junction between
A- and B-microtubules of the microtubule doublet structure. Using advanced microscopy
techniques, including total internal reflection fluorescence (TIRF) microscopy and cryo-electron
tomography (cryo-ET), combined with in vitro reconstitution experiments, the thesis provides
novel insights into how these proteins influence microtubule dynamics and stability. The findings
of the candidate thus contribute significantly to our understanding of axonemal architecture and
have potential implications for the study of ciliary function and dysfunction.

It should be noted that while the scientific content of the thesis is of high quality, the written
English is at times rather heavy, and the frequency of grammatical or stylistic inaccuracies is not
negligible. These issues do not compromise the overall clarity of the work but rather hinder
smooth reading and effective communication of the presented data. Since the candidate is likely
to continue in a scientific career, | would encourage her to keep working on her written
communication, as strong writing is important for publishing research and applying for funding.
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Considering the presented work, | have the following sets of questions for the candidate:

1/ It appears that the MAP9 deficiency results in much more dramatic effect on the axoneme
structures in the amphid neurons in comparison to phasmid neurons. If so, are these axonemes
different in composition/organisation that could play a role in this effect?

2/ Could the MAP9 deficiency disrupt in turn also the axoneme glutamylation or other
modifications?

3/ | wonder what determines the formation of the low- and high-density regions of these two
proteins in your in vitro reconstitution assay. Could the in vitro assembled microtubules cluster
some tyrosinated/detyrosinated domains, as the brain microtubules have both types?

4/ Based on your FRAP and localization data, along with the known number of FAP20/PACRG
molecules that stably bind at the A—B tubule seam, can you estimate the proportion of molecules
localized specifically to the seam versus those distributed along the tubules in the high-density
regions? What could be the function of FAP20/PACRG molecules not bound at the seam? Is this
distribution observed in vivo as well? Did your cryo-EM data reveal any additional densities along
the microtubules that could correspond to these proteins?

5/ What is the localization of FAP20/PACRG in primary cilia, and could their interaction with the
microtubule lattice indicate functions beyond stabilizing doublets? Does this align with
phenotypes observed in patient data?

I am looking forward to the discussions.

Overall, I conclude that Daria Khuntsariya has demonstrated both creative abilities and scientific
excellence. | consider this doctoral thesis to fully meet the requirements of Charles University for
awarding the candidate the Ph.D. title.
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