Dear Editor:

Thank you for your letter and the comments made by the reviewers regarding our
manuscript. These comments are extremely valuable and are of great significance for
revising and improving our paper as well as guiding our research. We have carefully
studied these comments and made the necessary revisions. We hope that these
revisions will be accepted. The revised parts are marked in yellow in the paper. The
main revisions in the paper and our responses to the reviewers' comments are as

follows:

Reviewer 1 Responses
Comment 1: Expand the discussion on the mechanism of HBV and antiviral drugs

The authors should briefly elaborate on how HBV or antiviral treatment modulates gut
microbiota, for example via alterations in bile acid metabolism, intestinal permeability, or immune
signaling (e.g., TLR4-NF-kB pathway), supplemented by one or two of the most recent references.

Such mechanistic context would enhance the scientific depth of the Letter.

Response 1:Regarding your suggestion regarding the mechanism of the hepatitis B virus on the
intestinal microbiota, we have provided additional information in the section "Distinguishing the
Independent Effects of HBV Infection and HCC, and Incorporating Data on Antiviral Drug Use".
In this section, we have elaborated on the new core mechanism: "Hepatitis B infection can hijack
the sodium taurocholate co-transporting polypeptide (NTCP) on the surface of liver cells,
competitively inhibiting the uptake of bile acids. This process disrupts the enterohepatic
circulation of bile acids... Meanwhile, persistent liver inflammation and immune activation can, in
turn, feedback through the gut-liver axis to further compromise the intestinal barrier function and
alter the microbiota composition, which is associated with the TLR4 - NF- x B pathway". We

have also supplemented relevant literature.

Comment 2: Balance the Two Discussion Sections

The first section on gut microbiota variation across studies is comprehensive and detailed, whereas



the second section on HBV and antiviral effects is relatively brief. Consider expanding the second
part to achieve better balance and emphasize its clinical relevance.
Response 2:The second part has been expanded to achieve a balanced discussion structure. In the

section "Distinguishing the Independent Effects...", new literature on the impact of antiviral
treatment on the gut microbiota has been added, and the content of the previously cited literature
has been expanded. As shown in the text, "One interesting study demonstrated that probiotics with
concurrent anti-HBV activity can improve both the structure and function of the gut microbiota in
patients with HBV-related hepatocellular carcinoma (HBV-HCC)... Their findings indicated that
HBV-related HCC was associated with greater species richness and a relatively higher abundance
of anti-inflammatory bacteria, such as Prevotella. In contrast, NBNC-related HCC was
characterized by a reduction in Faecalibacterium [14]".

Comment 3: Improve the Concluding Remarks

I recommend adding the following statement to the final paragraph: “Clarifying the causal
interplay among HBV infection, antiviral treatment, and the gut-liver axis will refine our
understanding of HCC pathogenesis and improve diagnostic biomarker discovery.”This addition
would strengthen the conclusion by highlighting the clinical relevance of integrating virological,
microbial, and metabolic factors in HCC research.

Response 3: The suggestions have been adopted and the conclusion section has been revised. At
the end of the "CONCLUSION" section in the main text, this statement has been added to make
the conclusion more prominent in highlighting the core value of the research and to strengthen the

logical connection of "virus - treatment - gut-liver axis".

Comment 4: Clarify the Interaction Between HBV Status and HCC-Specific Microbiota Changes
Clarify the influence of HBV status on microbiota alterations in HCC. Since most patients in Feng
et al.’s study were HBV-positive, the authors should distinguish HBV-related dysbiosis from
tumor-associated changes (more reference or discussion is needed).

Response 4 : The interaction between the HBV status and the specific bacterial community
changes in HCC has been clearly identified. In the "DISTINGUISHING THE INDEPENDENT
EFFECTS..." section, it is further elaborated: Furthermore, the antiviral drug Entecavir not only

suppresses HBV replication effectively, but has also been shown to reverse HBV-induced gut



microbial dysbiosis in mouse models... cirrhosis at the phylum, family, and species levels.
Specifically, species such as B. ceceimuris and V. parvula were found to be specifically enriched
in NAFLD-HCC [13]. In this section, we have structured a layered discussion. We first addressed
the gut microbiota alterations associated with HBV infection itself. Then, we introduced the
distinct microbial features characteristic of NAFLD-HCC to provide an etiological contrast.
Finally, we expanded upon the previously cited literature that directly compares gut microbiota
changes between viral and non-viral HCC. This progression underscores that the observed
dysbiosis is not a simple, singular change attributable solely to the virus or to the tumor alone, but
rather a complex and dynamic process involving both factors.

Comment 5: Language and Style

(1)When referencing HCC12 and HCC34 groups, please briefly clarify their definitions as
reported in Feng et al.’s paper to assist readers unfamiliar with the original study. Such as the
HCCI12 (comprising patients with stage I and Il HCC) and HCC34 groups (comprising patients
with stage I1I and IV HCC)(2)Ensure consistent use of English punctuation (replace “; ” with ;).
(3) Verify uniformity of reference style (such as Journal Abbreviation, Name abbreviation).
(4)Consistency in Nomenclature: Please ensure consistent use of italics for genus and species
names throughout the text. For example, Lachnospira, Streptococcus, Veillonella,
Escherichia-Shigella, Blautia, and Bifidobacterium should all be italicized.(5)Clostridium

perfringens" is a species, not a genus (Confirmation is needed).

Response 5: All mentioned issues, including the definitions of HC/HCC12/HCC34, punctuation,
reference style, and the italicization of bacterial names (genus and species), have been carefully

addressed throughout the manuscript.

Reviewer 2 Responses
Comment 1: When "HC, HCC12, and HCC34 groups" are first mentioned in the main text, their
definitions (presumably subgroups from the original study) are not clarified. A brief explanation or

a reference to the corresponding section of the original literature should be added.



Response 1:The explanations for HC, HCC12, and HCC34 have been provided as per the
requirements.In the first point "VARIATIONS IN GUT MICROBIOTA CHANGES BETWEEN
HCC PATIENTS AND HEALTHY INDIVIDUALS ACROSS STUDIES, POTENTIALLY

INFLUENCED BY MULTIPLE FACTORS", the highlighted part

Comment 2:The names of certain bacteria require italicization, such as Lachnospiraceae,
Muribaculaceae, Desulfovibrionaceae, etc.

Response 2:The formatting of bacterial names has been comprehensively revised to italics. All
bacterial family names (e.g., Lachnospiraceae, Muribaculaceae, Desulfovibrionaceae), genus
names (e.g., Blautia, Bifidobacterium, Escherichia-Shigella), and species names (e.g., B.
ceceimuris, V. parvula) have been uniformly italicized, covering all relevant bacterial taxonomic

names in the main text without omission.

Comment 3:presenting the findings from different studies in Section 1, a concluding sentence
can be added (e.g., "The aforementioned discrepancies across studies suggest that the gut
microbiota characteristics of HCC patients may be regulated by multiple confounding factors") to
introduce the subsequent analysis of influencing factors, resulting in a more natural transition.
After the sentence "Therefore, further validation of the unique biomarkers for HCC is required." in
Section 1, add the following sentence: "These inconsistent findings across studies imply that the
gut microbiota characteristics of HCC patients are likely regulated by multiple confounding

factors." This will create a smoother connection to the subsequent analysis of influencing factors.

Response 3:The suggestion has been adopted and a transitional sentence has been added. After
analyzing the reasons for different experimental results in the first part of the main text, the
following sentence was added: "The discrepancies across studies indicate that the gut microbiota

in patients with HCC is likely to be influenced by various confounding factors."



Finally, we would like to express our sincere gratitude for your support and constructive
suggestions. The modifications to the above opinions have been highlighted in yellow (except for
the italicized bacterial groups and punctuation marks). We wish you a happy life!

Best regards,
Yin-Ping Wang



