To,
The Editor-in-Chief
JOVE
December 22, 2019

Dear Editor, 
On behalf of my co-author, I would like to resubmit the following manuscript titled “In Vivo Imaging of Transduction Efficiencies of Cardiac Targeting Peptide” to JOVE. We have made the changes requested by the Editor, as well as responded to the comments of the two Reviewers point-by-point (see below). For ease of readability, I have copied and pasted below all the comments with our responses tracked. All the changes made to the manuscript are also tracked to make the review process easier. We hope the manuscript in its current form is deemed suitable for publication into JOVE. Please let us know if the manuscript needs any further modifications that we would be happy to provide.   

Sincerely,
Maliha Zahid, MD, PhD, FACC
Research Assistant Professor
Dept. of Developmental Biology, School of Medicine
University of Pittsburgh, Pittsburgh, PA
Email: maz7@pitt.edu.
[bookmark: _GoBack]Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
2. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].” We have reconfirmed with the Editorial staff of Biomolecules that authors retain the copyright to their manuscript/data/Figures etc. Please see policy at the link: https://nam05.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.mdpi.com%2Fauthors%2Frights&amp;data=02%7C01%7Cmaz7%40pitt.edu%7Cb7955481f6e6433341db08d783657c07%7C9ef9f489e0a04eeb87cc3a526112fd0d%7C1%7C0%7C637122344220646626&amp;sdata=ObQkSmCOdH5v%2BNR4EFjojv3DxEUVnTvfqipSNZzWeks%3D&amp;reserved=0. We have also cited the said Figure in the Figure legend appropriately as per Editor’s suggestion. 
3. Keywords: Please provide at least 6 keywords or phrases.We have added key words now to total 6 phrases and moved them to the abstract page.
4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: Perkin Elmer Lumina S5 IVIS, Tissue-Tek, Fluoromount G, etc. We have taken out all tradermark or registered symbols and company names out of the manuscript.
5. All methods that involve the use of human or vertebrate subjects and/or tissue sampling must include an ethics statement. Please provide an ethics statement at the beginning of the protocol section indicating that the protocol follows the guidelines of your institution.We have specified that all methods detailed in the protocol were reviewed and approved by the institution’s IACUC committee.
6. Please revise the Protocol to contain only action items that direct the reader to do something (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “NOTE.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible. Please move the discussion about the protocol to the Discussion. We have changed all the protocol method instructions to the imperative tense. All discussion about the methods, except notes, are moved to the discussion section. 
7. Please add more details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. See examples below. We have added additional details to steps in the methods section.
8. 1.3: Please specify the age, gender and strain of mice used here. We have added this information.
9. 1.4: Dilute with what? With PBS and we have added that.
10. 1.5: Please specify the circulation time. Specified.
11. 1.6: Please specify the euthanasia method. Euthanasia method is specified.
12. 1.7: How to place a nick? Details provided. 
13. 1.8: Please specify the organs dissected here. We have specified all the organs to be dissected out.
14. 1.9-1.11: Please provide specific values to be used here. We cannot film a generalized protocol; we need specific settings of a specific experiment.We have specified values.
15. 2.2: How are the organs processed? Please specify. We have added details on how the organs are processed.
16. 2.11: How thick are the sections? What is the desired plane? Section thickness and planes are specified now.
17. 2.13: How thick are the sections? Please provide some guidance on the sufficient length and quality. We have provided details on section thickness, quality and length. 
18. Please number the figures in order of their appearance in the text. We have switched Figures 2 and 3 to make them consistent with their order of appearance. 
19. Lines 371-387: Please move notes to the individual steps that they apply to. We have done this.
20. Lines 415-440: The Protocol should contain only action items that direct the reader to do something. Please move the solutions, materials and equipment information to the Table of Materials. We have done this.
21. Please reference different panels of Figure 1 in the protocol section.We have done this. 
22. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please do not abbreviate journal titles. See the example below:
Bedford, C.D., Harris, R.N., Howd, R.A., Goff, D.A., Koolpe, G.A. Quaternary salts of 2-[(hydroxyimino)methyl]imidazole. Journal of Medicinal Chemistry. 32 (2), 493-503 (1998). We have changed the References to this format.
23. Table of Materials: Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol. Please sort the materials alphabetically by material name.

Reviewers' comments:

Reviewer #1:

Manuscript Summary:
This is a well written manuscript. The methods described are interesting, technically sound and will be helpful for many scientists.
Thank you.
Minor Concerns:
Please respect the space between a number and its respective unit (ex: page 5, line 141 10 mg/kg instead of 10mg/kg; page 5 line 146 : 3 ml instead of 3ml)
We have made all the changes between numbers and units as specified by the Reviewer.

Reviewer #2:

Manuscript Summary:
The authors describe a protocol for investigating the bio-distribution of a peptide. This method requires the peptide to be labelled with a fluorescent dye to allow for subsequent detection and imaging. The method would be useful for understanding pharmacokinetics of peptides and provide new knowledge to understand mode of action or to aid in the development of peptide therapeutics.

Concerns:

1. In the introduction, the authors begin by describing CPPs, and then their peptide which targets cardiac cells, CTP. It is not obvious whether CTP is a CPP in that it can enter/penetrate cells. If this has been demonstrated previously, it should be explicitly describe to avoid confusion. If not, then the Introduction needs clarification.
CTP is one of the many CPPs described in the literature. We have used multiple different methods (cross-staining with Laminin/Actin, dual labeling with an ester linkage that is cleavable only by intracellular esterases) in our publications before. We have clarified this point and given the additional references in the manuscript.
2. In the Introduction on line 108, the sentence appears incomplete.
We have restructured that sentence. 
3. I wonder whether discussion notes that address specific points to consider within the method should be better placed within the method description much like a Nature methods protocol. We have made this change, also as per Editor’s instructions.
4. In the discussion, I feel the points raised about fluorophore conjugation needs further elaboration/clarification. Fluorophores can be conjugated to peptides in many more ways than discussed, via lys, cys, etc. I would not consider streptavidin attachment to be one of the preferred methods, as although the biotin streptavidin binding affinity is very strong, a true covalent link would be much more preferred when stability is critical such as the experiments proposed herein. I do not feel the chemistry elements are well develop and suggest the authors discuss with a peptide chemist and improve the relevant sections accordingly.Thank you for pointing this out. Yes, indeed, the Cyanine dyes have an NHS-linker that can be used to label peptides at the N-terminus through a covalent bond. CTP-has always been labeled via a peptide bond through the N-terminus of the peptide and the carboxyl group of the Cy5.5-NHS dye. We have clarified this in the discussion. 
5. The peptide used as an example in this method was described to target cardiac cells, but it does not appear there is significantly higher enrichment of the peptide in the heart compared to other organs. Why? Should the peptide be called CTP as it would be misleading. CTP-Biotin-Streptavidin targeted the heart with greater efficiency than the Liver or Kidneys and had greater cardiac uptake than 8-Lysine, a non-specific CPP1. Additionally, more recent work shows robust cardiac uptake with CTP-Cy5.5 with decrease over time clearly delineating a time-course2. Admittedly, with CTP-Cy5.5, there was uptake by Liver and Kidneys, far greater than seen with the CTP-Biotin-Streptavidin complex in the earlier publication. It is possible that the dose used in the second publication utilizing CTP-Cy5.5 was far in excess with spill over into Liver/Kidneys. There was still not much uptake by Lungs, Spleen and none at all by the Brain. Alternately, these two organs may simply be the route of elimination of the circulating, excess peptide not taken up by the heart, as at later time points, CTP does appear in the gall-bladder consistent with a hepatic route of elimination. Additioanlly, researchers independent of our group have utilized CTP to deliver photosensitizers to the heart for purpose of photoablation3.   
6. As with many methods that rely on detection of a fluorophore, how can it be certain that the fluorophore-conjugated peptide is being detected rather than a degradation product? Can this issue be addressed by modifications of the method proposed? That is an excellent point raised by the Reviewer. The only way to address this would be to raise antibodies to CTP and do counter-staining with anti-CTP antibody. However, that would be a major and expensive undertaking, far beyond the scope of our current work. Preliminary data does suggest that the entire 12-amino acids are not necessary for internalization or uptake of CTP. However, this is an area of ongoing studies.  
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