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Review of PhD thesis of Mgr. Daria Aleshkina 

 

In the thesis named “Non-coding RNAs in oocyte and early embryo”, the author Mgr. Daria 
Aleshkina analyzed expression, localization and function of several long non coding RNAs in 
mouse oocyte and early embryo. She specifically investigated localization of 7SK, Neat2, 
Rose, IAPLtr1a and BC1 ncRNAs. The central part of the thesis is study of BC1 expression, 
localization and function in oocyte and early embryo. This ncRNA was previously found in 
neurons. Daria showed that BC1 is also expressed in mouse oocyte where it almost 
exclusively localized in the cytoplasm. She further provided evidence that BC1 RNA 
associates with polyribosomes implicating its function in translation. Indeed, microinjection 
of extra copies of BC1 revealed reduced translation of several target RNAs. She also 
contributed to three other studies investigating expression and localization of various 
mRNAs and ncRNAs in oocytes and early embryos. Her contribution was mainly in in-situ 
localization RNAs.  

Daria Aleshkina is clearly a gifted experimenter, she has mastered RNA FISH, proximity 
ligation assay and other methods with mouse oocytes, which is a technically challenging 
model. Also, adaptation of the proximity ligation assay to monitor protein-RNA interaction 
was excellent. In her thesis, I also appreciate Introduction where she nicely summarized our 
current knowledge of non-coding RNAs. The weakest part of the thesis is Discussion, which I 
found somewhat superficial and lacked placing the results into a broader biological context. 
Despite this criticism, I conclude that the thesis meets all the necessary requirements for a 
PhD thesis and I support it as a basis for the PhD defense.  

 

I have a few technical questions and some suggestions for discussion during a defense: 

1. The author often refers to lncRNA as a hidden layer of regulation. Are there actually gene 
expression data from oocyte/embryo that could not be explained by current models. Do we 
really need to seek another regulatory layer?  

2. How the author explains that the interaction between BC1 and its RNA targets is indirect 
likely via proteins? Did she try to treat extracts with a proteinase and then analyze the RNA-
RNA interactions?  
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3. Along the same lines - RNA secondary structure can prevent BC1 base pairing with its 
targets. Were the total RNA sample and BC1 RNA denatured before the pull-down 
experiment with naked RNAs? 

4. In the manuscript Aleshkina et al. 2021, the author measures BC1 expression in oocytes 
and early embryo by RT-qPCR. What was used as reference RNA(s)? 

5. The proximity ligation assay can provide false-positive results. Did the author test BC1 
RNA interaction with a protein not-interacting with BC1 as a negative control in the PLA 
assay? 

 

 

Prague, April 12, 2022      David Staněk 

 

 

 

 

 

 

 


