


| Inthe PhD thesis entitled “UBR-ubiquitin ligases of the ARG/N-degron pathway as new targets for therapy:
| implications in cancer and inflammation” Dominique Leboeuf addressed several fundamental as well as

practical issues. She advanced our understanding of the functional role for N-terminal aminoacid
‘ dependent degradation system. In the literature review, she described general mechanism of the
l ubiguitin mediated protein decay system as well as the action of the particular kind of this machinery
dealing with the degradation of proteins dependent on the identity of their N-terminal aminoacid. Next,
Dominigue described the main method ap| 2d in her study, namely, RNA interference. Started from the
natural function of this system, she continued with applications of RNAi for gene silencing with particular
emphasis on the methods of targeted siRNA delivery. The review is well written and is very useful as an
| introduction to the following experimental part.

‘ The main instrument of the presented research was siRNA-mediated silencing of UBR1, UBR2, UBR4 and
} UBRS components of the ARG/N-degron pathway. Post-transcriptional inhibition of these genes was
achieved both in vitro on several cell line models, as well as in vivo via nanoparticle-mediated siRNA
delivery into mouse hepatocytes. The study followed a practical goal, namely, to develop a treatment for
the hepatocellular carcinoma {(HCC) based on the N-rule degradation system. Contrary to the expectation,
straightforward inhibition of this system on the transgene-induced HCC model lead to the acceleration of
tumor growth. The likely explanation of this phenomenon is an induction of inflammatory response.
However, a combination of ARG/N-degron pathway inhibition with DNA-damaging chemotherapy by
doxorubicin resulted in the anticipated reduction of tumor size. Thus, the practical goal of the study was
successfully achieved.

{ Additionally, the study addressed a fundamental question of a regulatory role for ARG/N-degron pathway.
} Dominique found that inhibition of this system lead to the inflammatory response in a context of the
organism as well as on the level of immune cell culture. She demonstrated that the stabilization of pro-
inflammatory fragments and excessive secretion of proinflammatory cytokines, such as IL-1b, was
‘ observed, especially upon co treatment of the macrophage cell culture with anti-UBR siRNA and LPS.

{ As a resuit, I'm glad to state, that the thesis is very well written and the research is an interesting piece of
work. However, as any substantial research project, this thesis has few minor points which might be
addressed for the sake of its improvement as detailed below.

1.page 14 - “Figure x” should be replaced with {most likely} “Figure 4"

‘ 2. page 17 - {Ling) incomplete citation

l 3. page 62 - “BRCA1 containing the Asparagine residue” — likely “BRCA1 containing the Aspartate residue”,
i if Asp is meant

I 4. Figure 22b. Downregulation of UBR4 by the control siRNA treatment is puzziing. While a possible
‘ explanation is provided, this point might require further clarification.

‘ 5. Figure 24b. Panel labels are missed, likely to be PBS, LNP Ctrl, LNP UBRs.

6. page 76 on. The study of pro-inflammatory protein fragments accumulation would benefit from the

‘ clarification of several points. The approach taken is hypothesis driven, i.e. the predicted fragments are

{ searched for and studied. It might be worthwhile to use unbiased approach to compare proteomes of
control and UBR knockdown samples.
7. Figure 31 and its discussion. To monitor pro-infiammatory protein fragments accumulation upon UBRs

. inhibition an artificial approach was used, namely, a construct coding for a fusion protein, whose
deuhiquitination results in the formation of those frasments. Are these effects physiologically relevant?







