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Evaluation of PhD dissertation by Zdenek Skrott 
 
In his thesis, Zdenek Skrott investigates the mechanism of action and potential of drug repurposing 
for the old anti-alcoholism compound disulfiram. He manages to establish that the known anti-
cancer activity is due to the formation of a complex between a metabolite of disulfiram and cupper 
ions; CuET. He also manages to uncover a very plausible mechanism for the cytotoxic activity of 
CuET, namely the binding and inactivation of the p97 adaptor, NPL4. Part of the work was 
published in Nature with Zdenek as a first author, which is a very impressive feat.  
 
Overall, the thesis is rather poorly written, indicating that scientific writing is not his strong side. 
Scientifically, however, the thesis and the underlying work is very impressive. It is based on a large 
body of experiments using a wide range of techniques, and the student has managed to elucidate the 
basic problem from many different angles. The student has also been a prolific author, not just 
publishing in Nature, but also writing a review and co-authored a number of publications. 
 
 
Introduction 
 
In the introduction, Zdenek covers a wide range of subjects, all of which are relevant to the context 
of the work. It is constructed in a highly logical sense, dealing first with the role and mechanisms of 
protein degradation, ubiquitin as a posttranslational modifier and the workings of the proteasome. 
This is followed by more specific chapters on protein quality control and the biology behind the 
ubiquitin-dependent segregase 97 and its many co-factors. Finally, these pathways are looked at in 
the context of cancer, before the disulfiram compound is introduced. 
 
The text as a whole suffers from the presence of many grammatical errors and linguistic mistakes. 
Words like “the” and “a” are very often missing in sentences and words are also often shifted 
around. From the one-page “Introduction paragraph” (1) I counted no less than 18 such mistakes! 
The language also appears un-scientific and too informal at places. A good example is the long 
paragraph on the development of the first proteasome inhibitors for clinical use (page 24). This is 
written in a much too passionate and informal style for a scientific publication. In sum, it appears 
that English and scientific writing is not the student’s strongest style. I understand of course that his 
English language skills may not be perfectly developed, and overall it does not represent a problem 
for the understanding by the reader. 
 
Specific points: 
 
All figures in the introduction are borrowed from published articles. This must at least be 
referenced in the figure legend! 
 
In section 1.2 on page 4, the mechanism of action of different classes of E3 ubiquitin ligases is 
discussed. Even though they are all called ligases, it is important to notice that RING finger proteins 
are not enzymes in the classical sense. They rather mediate interaction between E2 enzymes with 
their substrates. Thus, it is incorrect to call the RING domain “catalytic”. 
 
Page 11: “Activated PERK … disassembles polysomes …” I do not quite agree with this statement 
and there is no reference to support the claim. 
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Page 13: Nuclear stress bodies are discussed, and explained to represent proteins like HSF1 binding 
to DNA. The structural scaffold of these bodies is however not DNA but the lncRNA HSATIII. 
 
 
Results 
 
As mentioned above, the results section of the thesis is very impressive and clearly demonstrates 
the student’s ability to perform a large number of coherent experiments using a wide range of 
techniques. Results are presented in a logical order and described comprehensively. The writing 
style is still not fantastic, and often the reader could benefit from more information in the figure 
legends – like the kinds of cells being used, meaning of abbreviations etc., these things are not 
consistently mentioned. Figure labelling is also missing in some places – like X-axis legends in 
Figure 9. 
 
There are a lot of immunofluorescence data in the thesis, and they all appear to be of a high quality. 
Only some of these experiments have been quantified with respect to (co-)localization, which 
would have been useful.  
 
In figure 19, the cellular response to CuET is shown to bear some resemblance to the heat shock 
response. In the western blots in 19b, there does not appear to be a strong response to heat shock 
itself, suggesting that the treatment did not work properly? This could also have been validated by 
immunostaining for HSF1. WT NPL4 aggregates clearly co-localize with HSF1 and HSP70 upon 
CuET treatment (19a,c). Mut-NPL4 induces similar aggregates even in the absence of CuET (19 d), 
but these structures do not appear to co-localize with HSF1 and HSP70. Does this imply that it is a 
different kind of structure? It is not really discussed in the text and a proper quantification of these 
stainings would have helped the interpretation. 
 
Besides these few issues, I maintain that the results section is very convincing and that full credit 
should be given to the student for an excellent piece of experimental work. 
 
 
Discussion 
 
This section is very good and the student touches on a number of important subjects. He discusses 
the balance between known side effects of disulfiram and the benefits of the drug for cancer 
patients. He also discusses the suitability of different inhibitors of the ubiquitin-proteasome system 
– just to mention a few. It is clear that the student manages to bring a lot of context to his results 
and define the best way forward. I only have one little objection to this section: At the bottom of 
page 85 it is mentioned that the UBA1 enzyme is indispensable for all ubiquitination. However, as 
is even mentioned in the Introductory chapter, mammalian cells have an additional ubiquitin E1 
enzyme, responsible for 5-10% of cellular ubiquitination. And this enzyme is not targeted by the 
UBA1 inhibitors. 
 
 
 
 
 
 












