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RESPONSE TO REVIEWER'S COMMENTS

Journal:World Journal of Hepatology
Manuscript NO: 117134
Title: Overexpression and clinicopathological Significance of Cullin-2 in Hepatocellular
Carcinoma Progression
Reviewer's Code: 06194445
Date: December 21, 2025

Dear Editor and Reviewer,

We would like to express our sincere gratitude for the opportunity to revise our manuscript.
We highly appreciate the reviewer's thorough evaluation and insightful comments, which
have been invaluable in improving the quality and scientific rigor of our work. The reviewer's
expertise and constructive suggestions have significantly strengthened both the methodology
and presentation of our findings.

We have carefully addressed all the concerns raised by the reviewer and revised the
manuscript accordingly. We believe that the revised manuscript has been substantially
improved and now better meets the high standards of World Journal of Hepatology.

All modifications in the revised manuscript are highlighted in yellow for easy identification.
Below is our detailed point-by-point response to each of the reviewer's comments:

Comment 1:
In the INTRODUCTION, it is necessary to add related context about the roles of Cullin
family members in HCC (e.g., CUL1, CUL3, CUL4A/B, CUL5).

Response:
We greatly appreciate this valuable suggestion, which helps establish a more comprehensive
background for our study. We have added a detailed paragraph in the Introduction section
describing the roles of other Cullin family members in HCC pathogenesis. Specifically, we
discussed how CUL4A promotes HCC development through cell cycle progression and
epithelial-mesenchymal transition, and how CUL3 loss leads to Nrf2 activation promoting
cholangiocarcinoma development. This context establishes the broader regulatory network of
Cullin proteins in liver cancer and highlights the necessity of investigating CUL2's specific
role in HCC. Two new references have been added to support these additions (References 12-
13).

Changes made: See Introduction, paragraph 2 (highlighted in yellow in the revised
manuscript).

Comment 2:
The framework of the figure panel in the entire article needs to be substantially revised. For
example, content related to CUL2 expression levels should be grouped together, and content
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associated with diagnostic value should be collated separately.

Response:
We have made thematic adjustments to all figures and tables to establish a direct and explicit
correspondence with the results section.

Changes made: Specifically, Sections 3.1–3.3 (CUL2 expression analysis) correspond to the
protein overexpression assay results (Figure 1), multi-center cohort mRNA validation results
(Figure 2), and single-cell/spatial transcriptomics validation results (Figures 3 and 4); Section
3.4 (diagnostic value) corresponds to Figure 5; Section 3.5 (prognostic significance)
corresponds to Figure 6; Section 3.6 (clinicopathological correlation) corresponds to Figure 7;
Section 3.7 (functional mechanisms) corresponds to the CRISPR-mediated functional
validation results (Figure 8) and co-expression network/pathway enrichment analysis results
(Figure 9); Section 3.8 (gene set enrichment analysis) corresponds to the comprehensive
GSEA analysis results (Figure 10). These adjustments have constructed a clear and rigorous
logical framework, where the research content progresses from CUL2 expression profile
analysis, to clinical significance validation, and finally to in-depth mechanistic investigation.

Comment 3:
Given the proliferation of bioinformatics-focused studies in recent years, pure in silico
analyses are increasingly viewed as insufficient to support robust conclusions. To enhance
the credibility, rigor, and translational potential of the findings, it is strongly recommended
to supplement functional cell experiments targeting CUL2.

Response:
We sincerely thank the reviewer for this insightful and constructive comment. We fully
understand the value of functional experiments in establishing direct causal relationships and
respect the rigorous standards this reflects.

The core objective and novelty of this study lie in leveraging large-scale public omics data
and cutting-edge computational biology methods to systematically uncover the clinical
significance, expression patterns, molecular associations, and potential pathways of CUL2 in
hepatocellular carcinoma (HCC). This work aims to provide a comprehensive and solid
theoretical foundation and a screening platform for future functional studies of CUL2.
Toward this end, we have integrated evidence across multiple levels:
(1) Clinical and histopathological evidence: Immunohistochemical analysis of 125 clinical
samples confirmed CUL2 protein expression and its prognostic value.
(2) Large-scale multi-omics correlation analysis: Based on multi-omics data from 9,283
samples, we comprehensively dissected the genetic variations, expression regulation, and
associations of CUL2 with key pathways.
(3) Single-cell and spatial transcriptomic validation: At single-cell and spatial transcriptomic
resolution, we confirmed the specific expression pattern of CUL2 in tumor cells and its
interactions with the tumor microenvironment.
(4) Support from high-throughput functional data: We have specifically highlighted and
incorporated functional evidence from CRISPR screening data in the DepMap database. This
data demonstrates that knockout of CUL2 significantly inhibited cell growth in 95.2% of the
21 HCC cell lines tested, providing strong and systematic functional support for the essential
role of CUL2 in HCC cell proliferation.
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(5) In-depth mechanistic pathway analysis: To directly address the reviewer's concern and
deepen the mechanistic discussion, we have performed and integrated comprehensive Gene
Set Enrichment Analysis (GSEA). This analysis reveals that high CUL2 expression is
significantly associated with the enrichment of key oncogenic pathways, including E2F
targets, G2/M checkpoint, MYC signaling, and nucleocytoplasmic transport. These findings
provide concrete, testable hypotheses regarding the specific molecular pathways through
which CUL2 may exert its pro-tumorigenic functions in HCC.

Changes made: See Discussion, Limitations section (highlighted in yellow in the revised
manuscript).

Comment 4:
Further analysis of the correlation between CUL2 expression levels and key clinical
characteristics (e.g., tumor stage, differentiation grade, vascular invasion, and treatment
response) should be supplemented.

Response:
We thank the reviewer for this excellent suggestion, which significantly enhances the clinical
relevance of our study. We have added analyses examining the correlation between CUL2
expression and clinicopathological parameters in the TCGA-LIHC cohort (n=371).

Changes made: Methods section: Added 'Correlation analysis of clinicopathological
features' subsection; Results section: Added 'CUL2 Expression Correlates with Clinical-
Pathological Features' subsection; New Figure 9 added (all highlighted in yellow in the
revised manuscript).

Comment 5:
The current discussion only briefly mentions that CUL2 may regulate the cell cycle and
nucleocytoplasmic transport pathways, without sufficient depth or integration with existing
literature. A more comprehensive and detailed discussion is required to elaborate on the
potential molecular mechanisms.

Response:
We greatly appreciate this insightful comment, which has prompted us to significantly
strengthen the mechanistic discussion of our study. We have substantially expanded the
Discussion section with detailed mechanistic insights.

Changes made: Discussion section: Added comprehensive mechanistic discussion.
Comment 6:
The article lacks Conclusion section.

Response:
We thank the reviewer for pointing out this important omission. We have added an
independent Conclusion section that comprehensively summarizes our key findings:
(1) CUL2 overexpression in HCC with moderate diagnostic value (AUC=0.78) and
independent prognostic significance
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(2) CRISPR screening evidence confirming CUL2's pro-proliferative role in 21 HCC cell
lines
(3) Key mechanistic pathways including E2F targets, G2/M checkpoint, MYC signaling, and
nucleocytoplasmic transport
(4) Potential involvement in tumor invasion through migration-related pathways
(5) Future directions for CUL2-targeted therapy development

Changes made: Added independent 'Conclusion' section after the Discussion (highlighted in
yellow in the revised manuscript).

Sincerely,
The Authors
Pan Tang#, Qiu-Hong Nong#, Kun-Hua Xiong, Huan-Huan Tang, Bei-Bei Huang, Guang-Lei
Huang, Qi Li, Shi-Pei He, Gang Chen, Zhen-Bo Feng*, Jian-Di Li*
Department of Pathology, The First Affiliated Hospital of Guangxi Medical University,
Nanning, Guangxi 530021, China


