

Response to Reviewer 2 Comments
1. Summary
Thank you for your rigorous critique. We have comprehensively restructured the manuscript to enhance clarity and experimental coherence. Key improvements include:
· Reorganization of sections for logical flow and connectivity.
· Standardization of experimental descriptions for TDF/TAF comparisons.
· Added mechanistic details, controls, and textual clarifications.
· Removal of irrelevant content and strengthened data interpretation.
All revisions are highlighted in the resubmitted manuscript.

Point-by-Point Response
Comment 1: Add RTI mechanisms, targets, and cross-viral potential
Response: Added in Introduction (p. 2):
"Reverse Transcriptase Inhibitors (RTIs) disrupt viral replication by competitively binding the enzyme's active site or allosterically altering its conformation. Nucleotide analogs (e.g., TDF) incorporate into nascent DNA chains, causing termination, while non-nucleoside RTIs (NNRTIs) induce conformational inactivation. Clinically, RTIs treat retroviruses (HIV) and hepadnaviruses (HBV) but show limited efficacy against coronaviruses due to RdRP structural divergence."
Comment 2: Elaborate TAF vs. TDF differences
Response: Expanded (p. 2):
*"Structurally, TAF (phosphonamidate prodrug) contains a methyl-alaninate moiety enhancing cellular uptake, while TDF (diester prodrug) requires extracellular hydrolysis. Both treat HIV, but TAF achieves 4-fold higher lymphoid concentrations at 1/10th the dose, reducing renal/bone toxicity [14]."*
Comment 3: Provide antiviral repurposing examples
Response: Added (p. 2):
*"Successful repurposing includes remdesivir (Ebola→COVID-19) and favipiravir (influenza→SARS-CoV-2) [46], leveraging shared polymerase vulnerabilities."*
Comment 4: Relocate lines 91–109 to Discussion
Response: Moved to Discussion (pp. 10–11) and reframed as repurposing rationale.
Comment 5: Clarify HIV drug use against SARS-CoV-2
Response: Added (p. 3):
*"Tenofovir's nucleotide analog structure may inhibit SARS-CoV-2 RdRP via chain termination or error-prone replication, similar to its HIV RT inhibition [47]."*
Comment 6: Improve Figure 2 relevance
Response: Revised caption (p. 3):
"Figure 2. Antiviral strategies tested: Prophylaxis (drug→virus), Treatment (virus→drug), and Inhibition (concurrent exposure). We used Treatment mode to model therapeutic intervention."
Comment 7: Clarify lines 129–133 (Sunrise reader)
Response: Simplified (p. 4):
*"The Sunrise reader (Tecan) enabled rapid (6 sec/plate) absorbance measurements at 340–750 nm for viability assays."*
Comment 8: Add tenofovir safety data
Response: Added (p. 4):
"TDF exhibits renal toxicity with prolonged use; TAF mitigates this risk. Both are WHO Essential Medicines for HIV [9,14]."
Comment 9: Remove compound characteristics (lines 164–180)
Response: Deleted.
Comment 10: Standardize TDF/TAF assays and add controls
Response:
· New Section 3.1.1: Consolidated cytotoxicity protocols using matched 24h/96h timepoints and uniform concentrations (0–100 µM).
· Figure 4: Added vehicle (0.5% DMSO), untreated, and H₂O₂ (positive) controls.
· Justification: *"Assay differences reflected logistical constraints (BSL-3 vs. BSL-2 labs), but endpoints were harmonized for cross-comparison."* (p. 7)
Comment 11: Describe Figure 5 in text
Response: Added (p. 8):
*"Figure 5 shows TDF's dose-dependent viral suppression: 50 µg/mL reduced titers from log 7.0 to 5.0 (100% inhibition), while 25 µg/mL achieved partial suppression."*
Comment 12: Justify high viral load/TDF concentration
Response: Clarified (p. 9):
*"MOI 2 simulated severe COVID-19; 50 µg/mL TDF mirrors peak plasma levels (100 µM) with <25% cytotoxicity."*
Comment 13: Define lethal mutagenesis evidence
Response: Revised (p. 9):
"Lethal mutagenesis was inferred from reduced viral titers and RdRp error catastrophe [49], though direct sequencing is needed for confirmation."
Comment 14: Clarify Tenvir® sentences
Response: Removed as irrelevant.
Comment 15: Remove unsupported conclusion (lines 500–501)
Response: Deleted.
Comment 16: Explain RTI-lethal mutagenesis link
Response: Added (p. 10):
*"Though RTIs primarily terminate DNA chains, some analogs (e.g., ribavirin) induce RNA virus mutagenesis. TDF may similarly increase RdRP errors [49], albeit limited by SARS-CoV-2 proofreading."*
Comment 17: Restructure Section 3.2
Response: Reorganized into:
· 3.2.1 TDF Antiviral Activity
· 3.2.2 TAF Antiviral Activity
· 3.2.3 Mechanistic Insights
Comment 18: Add controls to Figure 8
Response: Added VC (virus control), CC (cell control), and toxicity controls.
Comment 19: Clarify TEM relevance
Response: Added (p. 12):
"TEM confirmed B.1 strain virion integrity (Figs. 11–12), validating infection models."

Structural Revisions
1. Introduction:
· Consolidated RTI/repurposing mechanics.
· Emphasized study uniqueness (MOI 2, B.1 lineage, Long COVID link).
2. Methods:
· Standardized subheadings: 2.1. Cytotoxicity Assays, 2.2. Antiviral Assays.
· Clarified "predicted" data labels.
3. Results:
· Unified TDF/TAF presentation.
· Added statistical details to Table 1.
4. Discussion:
· Linked findings to lymphoid reservoirs and clinical translation.

Response to English Language
· Revised: Improved transitions (e.g., "furthermore" → "consequently") and terminology consistency.
· Verified: Professionally edited.
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