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Peer-review report:

The m5C modification in DNA is a relatively abundant epigenetic modification. Considering
that the expression and function of m5C in hepatocellular carcinoma (HCC) remain
unexplored, the authors demonstrated elevated m5C RNA levels in HCC cells and their
supernatants, thereby initiating an in-depth investigation into the m5C modification
mechanism in HCC. Simultaneously, the authors focused on NSUNb5 as a target gene to
elucidate its biological function in HCC. While the study contributes to understanding m5C
function in HCC at a fundamental level, several issues require resolution in the manuscript. 1.
While NSUN5 expression differences between liver tumors and adjacent non-cancerous
tissues were indeed identified in the GEPIA database, the authors should specify the exact
parameters used. For example, was the TCGA database or TCGA+GTEx database employed?
What threshold parameters were applied? Without this information, readers cannot verify the
authenticity of the authors' results (Figure 1A). 2. The study only detected elevated m5C
levels in HCC cells and cell culture supernatants. However, it failed to simultaneously assess
changes in intracellular/supernatant m5C levels following NSUNS silencing. If m5C levels do
not decrease after NSUNS silencing, it cannot be proven that NSUN5 functions through m5C
regulation, suggesting a potential non-enzyme-dependent mechanism (e.g., protein
interactions). 3. As an mb5C methyltransferase, NSUNb5's biological function requires
modifying specific RNA target genes (e.g., regulating RNA stability or translation efficiency
of oncogenes/tumor suppressor genes). However, the study did not perform m5C-seq (RNA
methylation sequencing) or RNA-seq analysis, making it impossible to identify NSUNDb's
direct target genes. In fact, publicly available databases already contain data that could
support a simple analysis of the results. 4. The study only utilized two cell lines, HepG2 and

SMMC7721, failing to include other HCC cell lines with high NSUN5 expression (e.g., Huh-7,



HEP3B). If other cell lines do not yield similar results, cell line specificity may be implicated.
The authors should address this point and provide additional details. 5. Phenotypic changes
were observed solely through NSUNS5 silencing via shRNA, without conducting a “NSUNb5
overexpression rescue assay” (i.e., overexpressing NSUNSD in silenced cells to verify whether
it reverses the phenotype). The absence of this experiment fails to rule out off-target effects of
the shRNA (e.g., silencing other genes causing phenotypic changes) and cannot confirm that
the observed phenotypic changes are specifically caused by NSUNbS deficiency. 6. The results
state that “NSUNS5 protein expression showed an upward trend in all HCC cell lines,” but it
is unclear whether this trend reached statistical significance (P<0.05). If some cell lines only
showed a “trend” rather than a significant difference, this could mislead the conclusion (e.g.,
whether NSUN5 mRNA expression was significantly elevated in SK-HEP-1 cells remains
unconfirmed).

Re:

1. We have clarified the source of the data, normal tissues are matched TCGA adjacent tissue
and GTEx data.

2. We have detected m5C levels after NSUNS silencing in cells, the results were shown in
Figure 2.

3. This is indeed the limitation of the study, we have only preliminarily explored the
regulatory effect of NSUNb on the biological functions of liver cancer cells, but have not
predicted and verified the downstream target genes of NSUND. In future research, we will
conduct more studies including RNA-seq or m5C-seq to predict and analyze the target genes
of NSUNS, and comprehensively explore the role of NSUNS5 in liver cancer.

4. We selected six cell lines and compared the NSUND5 levels, and we selected the cell lines
that expressed the top two differences in magnitude. Meanwhile, it is indeed a drawback that
the same tests were not conducted on the other two groups of cell lines, and there may be
specificity.

5. We have recognized the flaws in the design of this experiment and did not conduct a
rescue test for verification. Due to the limitations of the experiment's implementation, we will
supplement it in future research. At the same time, we also focused this study on silent

expression.



6. I have reviewed the manuscript and revised the wording.

This study focused on the expression and function of NSUNS in HCC, specifically exploring
the role of m5C modification regulation in the occurrence and development of HCC. The
research approach was clear, and the data covered multiple dimensions such as gene
expression, protein levels, modification content, and cell functions, providing a reference for
understanding the epigenetic regulatory mechanism of HCC. The authors provided a large
amount of strong evidence, indicating that NSUN5 plays an important role in the
pathogenesis of hepatocellular carcinoma. However, this study still has some shortcomings.
(1) The reason for choosing HepG2 and SMMC7721 for functional experiments in the article is
"Based on the expression patterns", but Figure 1C shows that the expression of multiple cell
lines has significantly increased. It should be briefly explained why these two strains were
ultimately selected (for example, whether it is because of their moderate expression levels,
greater representativeness, or better growth characteristics that are more suitable for
subsequent experiments). (2) The discussion section well cited studies of NSUN5 in other
cancers, but it could be more deeply combined with the findings of this study. For example,
why does NSUN5 knockdown not affect the cell cycle but strongly inhibits proliferation and
induces apoptosis? This may suggest that its mechanism is more likely to regulate
apoptosis-related pathways or protein translation efficiency (given that NSUN5 is known to
be involved in ribosome biosynthesis). (3) There are some Chinese expressions and
grammatical areas that can be optimized in the English manuscript. It is recommended that
native speakers or professional editors conduct language polishing to make the writing more
fluent and in line with academic norms. (4) Some minor adjustments to the language are
suggested to improve clarity. Despite these issues, this work is fundamentally reasonable and
has significant importance in the relevant field. I suggest conducting major revisions before
publication.

Re: Thanks for your comments.

1. We selected six cell lines and compared the NSUND5 levels, and we selected the cell lines

that expressed the top two differences in magnitude.



2. We have provided more discussion on the mechanism of NSUN5 on cell cycle.
3. The manuscript has been thoroughly edited by a native-speaking professional.
4. Minor adjustments have been made to the language to improve clarity, and a language

editing certificate has been uploaded.



