Response to Editorial and Reviewers’ Comments

Editorial Comments

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.

Response: We have gone through the manuscript and corrected all spelling and grammar errors. 

2. Please provide an email address for each author.

Response: Here is the email address for each author. 

Shiqiao Ye: shiqiao.ye@nationwidechildrens.org
Xiaoping Wan: xiaoping.wan@osumc.edu
Juan Su: juan.su@nationwidechildrens.org
Akshar Patel: patel.2093@buckeyemail.osu.edu
Blake Justis: justis.5@buckeyemail.osu.edu
Isabelle Deschenes: isabelle.deschenes@osumc.edu
Ming-Tao Zhao: Mingtao.Zhao@nationwidechildrens.org

3. Please include a Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to…”

Response: The summary is “Here, we present a protocol to robustly generate and expand human cardiomyocytes from patient peripheral blood mononuclear cells.”

4. Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).

Response: We have modified the text accordingly. 

5. 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 and Reagents.
For example: StemPro-34; GlutaMax Supplement; Millipore Steriflip; Corning Matrigel; Matrigel; Eppendorf; BD vacutainer CPT tube; TrypLE Select Enzyme; BD Perm/Wash buffer; Direct-zol RNA Miniprep kit; NanoDrop; iScript cDNA Synthesis Kit; iScript; TaqMan Fast Advanced Master Mix; ABI Prism 7300; Axopatch 200B amkplifier; Axon pCLAMP 7.0 software (Axon Instruments); Digidata 1200 acquisition board etc.

Response: We have removed all these trademark symbols, registered symbols and company name in the main text. Instead, they are listed in the Table of Materials and Reagents. 

6. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (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.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
Response: We have modified the text in the protocol section accordingly. 

7. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. 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. Please add more specific details (e.g., button clicks for software actions, numerical values for settings, etc) 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.

Response: We have revised the protocol accordingly. 

8. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points and one-inch margins on all the side. Please include a one line space between each protocol step and then highlight up to 3 pages of protocol text for inclusion in the protocol section of the video.

Response: We have formatted the manuscript accordingly. 

9. Please include a Figure and Table legends section between representative results and discussion.

Response: We have added a Figure and Table legends section in the main text. 

10. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legends.

Response: We have included scale bars for all images and defined them in the corresponding legends.

11. Please do not abbreviate journal names in the reference list.

Response: We have listed full journal names in the References. 

12. Please include a title and a description of each figure and/or table. All figures and/or tables showing data must include measurement definitions, scale bars, and error bars (if applicable). Please include all the Figure Legends together after the Representative Results in a section called “Figure and Table Legends” in the manuscript text.

Response: We have made titles and descriptions for all figures and added “Figure Legends” in the manuscript.

13. Please sort the Materials Table alphabetically by the name of the material.

Response: We have sorted the materials alphabetically. Please see the revised materials. 





Reviewer #1

1) The abbreviations in the title may be removed.

Response: We have deleted the abbreviations in the title. We have defined all abbreviations at the first use in the text. 

2) There are some existing protocols to derive iPSCs from PBMCs. Please highlight the difference between your protocol and others' in the DISCUSSION.

Response: We have discussed the difference between the non-integration Sendai virus-mediated reprogramming method and other approaches in the Discussion. The advantages of our reprogramming approach are also highlighted. 

“…There are two major issues with these reprogramming methods that prevent the progress in clinical translation of patient iPSCs: 1) the retrovirus integrates into the host genome thus introducing potential genetic mutations; 2) patient-derived fibroblasts require skin biopsies which many patients may decline. In this protocol, we describe a protocol that utilizes commercial non-integration Sendai virus23 and PBMCs to robustly derive patient iPSCs. These iPSCs are free of exogenous reprogramming vectors and can be maintained with self-renewal and pluripotency indefinitely. In addition, patient blood samples are easily collected in clinical laboratories. Our protocol is versatile and can be used for mass production of patient- and disease-specific iPSCs for large-scale repository and clinical translations24”

Reviewer #2

1) Line 110. "PBMCs will be in a whitish layer...". It will be helpful to include a picture to show the different cell layers.

Response: We thank the reviewer for this suggestion. We have made an illustration in Figure 1A to indicate the PBMC layer after separation by CPT tubes. 

2) Line 200. "Before immunofluorescence staining, seed iPSC-CMs onto Matrigel-coated coverslips that are placed..." It will be easier to follow if a replating cell density can be recommended.

Response: The recommended seeding density is 0.5-1 x 106 cells/ml. We have added this in the revised protocol. 

“Before immunofluorescence staining, seed iPSC-CMs onto Matrigel-coated coverslips that are placed in a 24-well plate (seeding density: 0.5-1 x 106 cells/ml). Maintain iPSC-CMs in culture for at least 4 days.”

3) Line 252. Please provide the PCR parameters.

Response: The PCR cycling protocol is 50 C 2 min (hold), 95 C 10 min (hold), 95 C 15 sec, 60 C 1min, repeat for 40 cycles. We have added this in the revised text. 

“Run in a real-time PCR system. The cycling protocol is 50 C 2 min (hold), 95 C 10 min (hold), 95 C 15 sec, 60 C 1 min, repeat for 40 cycles.”
4) Line 274. Please cite the figures starting from Figure 1A.

Response: We thank the reviewer for this suggestion. We have reorganized the panels in Figure 1 and cited from Figure 1A. 

Reviewer #3

1) Here the authors used a non-integration Sendai virus vector to reprograming PBMCs. How many iPSC clones can they obtain? How is the reprogramming efficiency?

Response: Typically, we get 30-50 iPSC colonies from the transfection of 1x105 PBMCs. The reprogramming efficiency is 0.03%-0.05%. We pick up 12 clones to establish stable iPSC lines. This information has been added to the revised text.   

“Typically, we get 30-50 iPSC colonies from the transfection of 1x105 PBMCs and the reprogramming efficiency is 0.03%-0.05%.”

2) For PBMC isolation, how much is the minimum volume (ml) of blood that is needed? 10ml? 20ml? This would be more challenging if this much of blood is collected from newborns and children. The authors should indicate the practical volume of blood, especially when these blood samples may be shipped from long-distance medical facilities across the country. 

Response: According to our experience, the minimal blood volume for iPSC reprogramming is 5 ml. This will ensure enough PBMCs are isolated and sufficient iPSC clones are obtained for establishing stable iPSC lines. We have added this in the revised text.

[bookmark: _GoBack]“Collect patient blood samples (minimum: 5 ml) and transfer into blood cell separation tubes. Mix by inverting 10 times.”
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