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Microtubule doublets, composed of a complete A microtubule and an incomplete B 
microtubule, are the structural cores of cillia and flagella, necessary e.g. for motility of 
unicellular organisms. Although structurally known for decades, it is, however, still unclear 

how microtubule doublets form.   
 

In her doctoral thesis, Daria Khuntsariya, explored the roles of several accessory proteins in 

the formation of microtubule doublets. She developed an in vitro assay to quantitatively 
analyze the role of accessory proteins on the microtubule doublet architecture and stability. 

Using this assay, in a collaborative project with the group of Jessica Feldman (Stanford 

University), Daria explored the roles of MAP9, and she showed that the recruitment of MAP9 
to microtubules is governed by post-translational modifications of tubulin and that MAP9 

regulates the dynamics of microtubule doublets. This paper has been published in 

Developmental Cell. Furthermore, Daria explored the role of PACRG and FAP20, two proteins 
that have been visualized at the connection point of the A and B microtubules. Daria showed 

that synergistically these proteins stabilize the dynamics of the B microtubule and the 

structure of the microtubule doublet. This paper, done in collaboration with Paul Guichard 
and Virginie Hamel (University of Geneva), which is the main outcome of Daria's PhD project,  
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is available as a preprint on BioRxiv and is currently under revision in Nature Communications. 
Lastly, Daria has been involved in a collaborative work with the group of Luca Mazzarella (IEO 

Milano). Luca's group here identified NF1 as a novel microtubule-associated protein and 

showed its relation to mitosis and cancer. Daria's results, showing how NF1 regulates 
microtubule dynamics, are important part of this story, which is available on BioRxiv and 

which is currently under revision in Nature.   

 
During her doctoral studies, Daria mastered all the experimental approaches required by the 

project, ranging from biochemical and molecular biology techniques, to biophysical single 

molecule techniques. Dasha demonstrated that she is capable of independent experimental 

work and her thorough approach resulted, so far, in publication of 1 paper, with 2 other 

papers being under revision in respectable journals. The presented thesis summarizes 

fully Daria's doctoral work and demonstrates her insight into the subject and her capability of 
independent scientific writing. In the light of her achievements, it is my pleasure to approve 

the thesis by Daria Khuntsariya and recommend it for further proceedings of the thesis 

defense.  
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