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Round 1

Reviewer 1 Report

The manuscript titled "Aging Triggers Mitochondrial, Endoplasmic Reticulum, and
Metabolic Stress Responses in the Heart" by Muthu et al. investigates the molecular
mechanisms underlying cardiac aging, with a focus on mitochondrial (mt) and
endoplasmic reticulum (ER) stress responses—two pathways that synergistically
maintain cellular homeostasis and energy production in the heart. Using 10- and 25-
month-old CBA/Ca] mice, an appropriate model for comparing aging hearts, the
authors identify key transcriptional changes in stress markers, mitochondrial
dynamics, and oxidative stress. These findings provide valuable insights into
potential therapeutic targets for age-associated cardiac dysfunction. The manuscript
addresses a critical gap by exploring the interplay between mt and ER stress in
cardiac aging, a relatively underexplored area.

The experimental approach is robust, employing well-validated techniques such as
qPCR and Western blotting. The findings lay a molecular foundation for
understanding age-related cardiac dysfunction, with clear potential for future
translational research. The study contributes meaningfully to the field by elucidating
mt and ER stress pathways in cardiac aging. Overall, the manuscript is well-written.
Below are my strengths and comments on how to further improve the manuscript:

Strengths:


https://www.oaepublish.com/articles/jca.2024.17

Novelty of Findings: The selective induction of mitochondrial proteases and ER stress
markers is a novel aspect of the study and significantly enhances the current
understanding of cardiac aging.

Experimental Design: The experimental design is detailed and methodologically
sound.

Data Transparency: Data availability is well-documented, adhering to transparency
standards.

Statistical Analysis: Statistical analyses are appropriate and clearly conducted.

Clarity of Language: The language is clear and professional, making the manuscript
accessible to a broad scientific audience.

Figures and Tables: Figures and tables are precise and well-annotated.

Ethical Compliance: The study complies with ethical guidelines, including IACUC
approval.

Suggestions for Improvement:

Gene vs. Protein Validation: The induction of mitochondrial stress response markers,
such as LonP1 and XBP1, is noteworthy. However, in the absence of protein-level
validation, the authors should address the rationale for focusing on gene expression
in the introduction. It would be helpful to acknowledge this limitation in the
discussion, providing a stronger justification for emphasizing transcript levels over
protein data.

Translational Relevance: While the conclusions are valid, they would benefit from a
more explicit discussion of their translational relevance. A paragraph in the
discussion on how these molecular changes could inform therapeutic strategies for
cardiac aging would significantly enhance the manuscript's impact.

Future Directions: The authors might consider expanding on future research
directions or potential follow-up studies that could test the therapeutic potential of
targeting mt and ER stress pathways in age-related cardiac dysfunction.

By incorporating these suggestions, the manuscript could further strengthen its
contributions to the understanding of cardiac aging and its translational implications.

Author Response
Thank you so much for the comprehensive review of our article. You critically

assessed it and provided us with valuable suggestions and comments. We have
responded to all your critiques point by point and revised the manuscript accordingly.



The changes are highlighted in underlines and yellow throughout the text. We believe
that addressing all those concerns helped to make the article much stronger now.
Please see the response to your comments below.

Reviewer 1:

1. The experimental approach is robust, employing well-validated techniques such as
gPCR and Western blotting. The findings lay a molecular foundation for
understanding age-related cardiac dysfunction, with clear potential for future
translational research. The study contributes meaningfully to the field by elucidating
mt and ER stress pathways in cardiac aging. Overall, the manuscript is well-written.
Below are my strengths and comments on how to further improve the manuscript:
Strengths: Novelty of Findings: The selective induction of mitochondrial proteases
and ER stress markers is a novel aspect of the study and significantly enhances the
current understanding of cardiac aging., Experimental Design: The experimental
design is detailed and methodologically sound. Data Transparency: Data availability
is well-documented, adhering to transparency standards. Statistical Analysis:
Statistical analyses are appropriate and clearly conducted. Clarity of Language: The
language is clear and professional, making the manuscript accessible to a broad
scientific audience. Figures and Tables: Figures and tables are precise and well-
annotated. Ethical Compliance: The study complies with ethical guidelines, including
IACUC approval. Gene vs. Protein Validation: The induction of mitochondrial stress
response markers, such as LonP1 and XBP1, is noteworthy.

Response: Thanks for all the positive comments.

2. Suggestions for Improvement: However, in the absence of protein-level validation,
the authors should address the rationale for focusing on gene expression in the
introduction. It would be helpful to acknowledge this limitation in the discussion,
providing a stronger justification for emphasizing transcript levels over protein data.

Response: We thank the reviewer for their insightful comments and suggestions. In
response, we have incorporated the rationale for focusing on gene induction by
studying transcripts rather than proteins in the introduction from line 101 to 106.

Additionally, while we had already included a separate paragraph at the end of the
discussion addressing the study's limitations and future directions, we have revised
it to provide a stronger justification for prioritizing transcript levels over protein data,
as recommended in lines 510-516.

3. Translational Relevance: While the conclusions are valid, they would benefit from
a more explicit discussion of their translational relevance. A paragraph in the
discussion on how these molecular changes could inform therapeutic strategies for
cardiac aging would significantly enhance the manuscript's impact.



Response: We thank the reviewer for their valuable suggestion. In response, we have
now included the translational relevance at the end of the conclusions from lines 481
to 495.

4. Future Directions: The authors might consider expanding on future research
directions or potential follow-up studies that could test the therapeutic potential of
targeting mt and ER stress pathways in age-related cardiac dysfunction.

Response: Thank you for the insightful comment. We agree that future research
directions focusing on the therapeutic potential of targeting mitochondrial (mt) and
endoplasmic reticulum (ER) stress pathways in age-related cardiac dysfunction are
crucial. We have included at the end of the future direction’s section from line 526 to
line 536.

Reviewer 2 Report

This study examines mitochondrial (mt) and endoplasmic reticulum (ER) stress
responses in aging hearts, using 10 and 25-month-old CBA/Ca] mice. It found no
changes in mtDNA content or Tfam expression but significant induction in specific
mtDNA genes and stress response proteins in older hearts. ER stress transcription
factors and changes in mitochondrial dynamics were also notably affected, with
increased oxidative damage evidenced by higher lipid peroxidation levels. These
results highlight potential therapeutic targets for age-related cardiac dysfunction.
Overall, it’s a great manuscript that will likely generate significant interest in the field
of cardiac aging and highlights potential therapeutic targets for age-related cardiac
dysfunction.

Specific comments:
1. Studying PGC1la levels in the aging heart should support mitochondrial biogenesis.
Correlating its levels with mitochondrial fission-fusion mechanisms would also be

insightful.

2. The discussion section is too long. It can be reduced and improved by focusing on
the study's findings.

3. Can the authors comment on the mitochondrial structure in the discussion section
based on the results observed from genes related to mitochondrial dynamics during
cardiac aging?

4. The novelty of the study can be highlighted in the manuscript.

5. Please maintain consistency in representing the age and gene names. Use 'ten' or
'10% '10m' or '10 months'; 'ATF4' or 'Atf4’, etc.



6. Gene names (e.g., Tfam, HSPA9) should be italicized according to scientific
conventions.

7. Figure 1A is not cited in the text.

8. Grammatical errors should be corrected throughout the manuscript. For example,
line 513: "Initially, they adapt ... oxidative stress and damage increase, predisposing
the heart to dysfunction.

Author Response

Thank you so much for the comprehensive review of our article. You critically
assessed it and provided us with valuable suggestions and comments. We have
responded to all your critiques point by point and revised the manuscript accordingly.
The changes are highlighted in underlines and yellow throughout the text. We believe
that addressing all those concerns helped to make the article much stronger now.
Please see the response to your comments below.

Reviewer 2:

This study examines mitochondrial (mt) and endoplasmic reticulum (ER) stress
responses in aging hearts, using 10 and 25-month-old CBA/Ca] mice. It found no
changes in mtDNA content or Tfam expression but significant induction in specific
mtDNA genes and stress response proteins in older hearts. ER stress transcription
factors and changes in mitochondrial dynamics were also notably affected, with
increased oxidative damage evidenced by higher lipid peroxidation levels. These
results highlight potential therapeutic targets for age-related cardiac dysfunction.
Overall, it's a great manuscript that will likely generate significant interest in the field
of cardiac aging and highlights potential therapeutic targets for age-related cardiac
dysfunction.

Response: Thanks for all the positive comments.

2. Studying PGC1a levels in the aging heart should support mitochondrial biogenesis.
Correlating its levels with mitochondrial fission-fusion mechanisms would also be
insightful.

Response: Thank you for your thoughtful suggestion to investigate PGC1a levels and
their correlation with mitochondrial fission-fusion mechanisms. While we recognize
the importance of these pathways, our current study focuses on the interplay
between ER stress and mitochondrial function in aging hearts, and we feel that
expanding the scope to include these additional aspects would be more appropriate
for future research.

3. The discussion section is too long. It can be reduced and improved by focusing on
the study's findings.



Response: We thank the reviewer for the feedback regarding the discussion section.
We have removed the redundant part and focused on the study’s findings in the
revised manuscript, now shortening the overall discussion section.

4. Can the authors comment on the mitochondrial structure in the discussion section
based on the results observed from genes related to mitochondrial dynamics during
cardiac aging?

Response: We thank the reviewer for this insightful question. We have included the
appropriate discussion from lines 414-420.

5. The novelty of the study can be highlighted in the manuscript.

Response: We thank the reviewer for this valuable suggestion to highlight the study's
novelty. We have now included the novelty of the study in the first paragraph of the
discussion from line 327 to 333.

6. Please maintain consistency in representing the age and gene names. Use 'ten' or
'10% '10m' or '10 months'; 'ATF4' or 'Atf4’, etc.

Response: Thank you for the suggestion regarding consistency. We have carefully
reviewed the manuscript and ensured that references to age and gene names are now
presented consistently (highlighted in yellow), adhering to standard gene
nomenclature conventions.

7. Gene names (e.g., Tfam, HSPA9) should be italicized according to scientific
conventions.

Response: Thank you for the suggestion; we carefully reviewed the manuscript and
corrected the gene name according to the gene nomenclature and highlighted yellow
throughout the manuscript.

8. Figure 1A is not cited in the text.

Response: We thank the reviewer for bringing this to our attention. We have now
cited Figure 1 in the Methods-under Animal section line 122.

9. Grammatical errors should be corrected throughout the manuscript. For example,
line 513: "Initially, they adapt ... oxidative stress and damage increase, predisposing

the heart to dysfunction.

Response: We thank the reviewers for their suggestions. We have carefully reviewed
the manuscript and ensured that all grammatical errors have been corrected.

Reviewer 3 Report



Overall, this study takes a logical approach to exploring gene expression changes in
the aging heart. The manuscript is well written, the authors have been very
transparent in making the data available to readers, and the conclusions are
reasonable.

There is just one minor issue that must be addressed. The nomenclature used for
genes throughout is very inconsistent. As a reminder to the authors, when discussing
mouse genes and mRNA, the first letter only should be capitalized and the word
should be italicized. If discussing human genes, the entire word should be capitalized
and italicized. When discussing proteins, the entire word should be capitalized but
not italicized. There are many places where this nomenclature is clearly not being
followed. For example, in the first paragraph of the Results section, the authors switch
between italicized and non-italicized formats for the same set of genes. In the next
paragraph, the authors use the protein nomenclature while discussing transcript
levels. This formatting needs to be fixed to match established conventions and have
internal consistency.

Author Response

Thank you so much for the comprehensive review of our article. You critically
assessed it and provided us with valuable suggestions and comments. We have
responded to all your critiques point by point and revised the manuscript accordingly.
The changes are highlighted in underlines and yellow throughout the text. We believe
that addressing all those concerns helped to make the article much stronger now.
Please see the response to your comments below.

Reviewer 3:

Overall, this study takes a logical approach to exploring gene expression changes in
the aging heart. The manuscript is well written, the authors have been very
transparent in making the data available to readers, and the conclusions are
reasonable.

There is just one minor issue that must be addressed. The nomenclature used for
genes throughout is very inconsistent. As a reminder to the authors, when discussing
mouse genes and mRNA, the first letter only should be capitalized, and the word
should be italicized. If discussing human genes, the entire word should be capitalized
and italicized. When discussing proteins, the entire word should be capitalized but
not italicized. There are many places where this nomenclature is clearly not being
followed. For example, in the first paragraph of the Results section, the authors switch
between italicized and non-italicized formats for the same set of genes. In the next
paragraph, the authors use the protein nomenclature while discussing transcript
levels. This formatting needs to be fixed to match established conventions and have
internal consistency.



Response: We thank the reviewer for the valuable comments and for emphasizing the
importance of consistency in nomenclature. We have carefully reviewed the entire
manuscript to ensure that transcript and protein names adhere to standard gene and
protein nomenclature; highlighted yellow. We are grateful for the reviewer’s
thorough evaluation, which has significantly improved the clarity and
professionalism of the manuscript.

Round 2

Reviewer 1 Report

No further comments.

Reviewer 2 Report

The authors addressed my concerns. The manuscript can be accepted.

Reviewer 3 Report

This revision sufficiently addressed my prior critiques.



