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Munich, March 28th, 2019
Dear Vineeta Bajaja,
we hereby submit a thoroughly revised version of our manuscript “In vesiculo Synthesis of Peptide Membrane Precursors for Autonomous Vesicle Growth”, authored by Kilian Vogele, Thomas Frank, Lukas Gasser, Marisa Goetzfried, Mathias Hackl, Stephan Sieber, Friedrich Simmel and myself.
The reviewers’ comments were very constructive, and helped us to improve our work at various points. In the following you can find our point-to-point replies to editorial and peer review comments. We also provide a pdf of our manuscript where you can find our changes in the text.
We hope that after these improvements, our manuscript can be accepted for publication in JoVE.
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Tobias Pirzer			
Replies to comments:
Editorial comments:
Changes to be made by the Author(s):
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.
R: We thoroughly proofread the manuscript.
2. Please provide a figure or table to support any and all claims made. Previous publications can also be used as support as well but they must be cited appropriately.
R: We cited our previous work Nat. Commun. 9 (1), 3862, (2018) as a support.
3. 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: RNaseZap, etc.
R: Thank you for this information. We removed all registered symbols and company names.
4. Please do not abbreviate journal titles.
R: We changed journal titles.

Reviewer #1:

Manuscript Summary:
The authors described detailed protocols for preparation of ELP-based vesicles that grow up in vesiculo expression of ELP. The protocols described in the article are: (1) expression and ICT purification of ELP, (2) vesicle preparation using the glass bead method, (3) transcription and (4) transcription-translation reactions in ELP vesicles (including the FRET assay for the vesicle growth by ELP expression). Overall, most of protocols are clear and provide detailed descriptions. However, there are some major and minor concerns that need to be addressed.

Major Concerns:

1. The protocols described in the manuscript are based on the author's previous work (Ref. 23; Nat. Commun. 9 (1), 3862, (2018)), but this was not clear due to missing citation at appropriate texts. For example, the authors' descriptions about the ELP design, vesicles formation, and growth by in-vesicle protein expression, which are provided in the introduction section, seem to require citation of the author's previous article. This would provide clear information about what have been done previously by the authors.
R: We agree with the reviewer on that crucial point. We included the citation of our previous work Nat. Commun. 9 (1), 3862, (2018) at several locations in the manuscript.

2. A part of protocols provided in the manuscript is the transcription of the RNA aptamer dBroccoli. However, no results for this are discussed in the main text, whereas the results for the transcription-translation (of mVenus and yPet) are provided. If there is any reason for not presenting the results, it should be provided.
R: We are very thankful for this remark. We added representative data regarding the aptamer transcription to the main text. 

3. It would be critical to accurately quantify the amounts of vesicles produced from the glass beads method, if the vesicle yield is not close to 100%. The authors should comment on the vesicle yield or appropriate quantification methods.
R: The quantity of produced vesicles is indeed a valuable point. To our knowledge the glass beads method and other methods such as solvent evaporation (see Chem. Soc. Rev. 47 (23), 8571, (2018) produce solutions with vesicles, and micelles and monomers as well. Therefore, we couldn’t quantify the total number of vesicles. Peptide release experiments from glass beads would also not be sufficient, because they would only provide the amount of ELPs in solution, but not the form. 

Minor Concerns:
The protocol for preparation of the TX-TL reaction (4.2) is confusing in some texts. It is likely that the protocols described in 4.2.2 seems to be repeated in 4.2.3, 4.2.4, and 4.2.5. The authors my need to clarify this or correct mistakes if there are any.
R: We changed these points to make the protocol clearer.

Reviewer #2:

Manuscript Summary:
This paper describes the expression, purification and dye labeling of ELP protein, and fabrication of vesicles from ELPs using solvent dehydration on glass beads and aqueous rehydration. It also describes preparation of reaction mixtures to express protein, fluorescent or ELP, and the procedure for loading these mixtures into the vesicles. Overall, the method description itself thorough, with only some minor details that are unclear. The major issues are the lack of documentation that vesicles were made from this procedure and that the loading procedure cannot place cargo only in the vesicles and not outside.

Major Concerns:
1. There are no TEM images or light scattering to actually prove that vesicles have been made from this method, as opposed to coacervates or micelles or some other sort of structure. What is their size and polydispersity? This should also be performed after the ELP synthesis vesical "growth" step, since the method claims to be able to grow vesicles and this is not demonstrated. The distance to change FRET is so small, that the overall vesicle size may not actually change significantly. I think a method paper should include verification that the steps were performed correctly and the reader made what was expected.
R: This is a very crucial point and we would like to thank this reviewer for mentioning this. We added TEM images to the manuscript, which show vesicles produced with the glass beads method using PBS as swelling solution and with TX-TL as swelling solution to see the differences. Additionally, we added DLS data for a sample in PBS produced without the glass beads method and a vesicle sample produced with the glass beads method with PBS as the swelling solution. If cell extract would be present it would influence the DLS measurement and a size determination would be error prone. But the size and the polydispersity can be determined from TEM measurements of the same sample at ELP expression start and after 240 min.
The reviewer is right, FRET cannot indicate the size or the size change of the vesicles. The FRET assay is only used to show the incorporation of ELPs into the membrane. For clarification we added this information to the main text.

2. It seems like a critical limitation of the method that the contents inside and outside the vesicle are the same, especially since some of the cargo components are quite expensive. The vesicles should be washed so the desired cargo is only inside, and if they cannot be washed, then it sounds like they are not actually stable. If this is the case, it should be made clear to the reader.
R: We agree to the reviewer that it is critical to have the contents inside and outside. But from our perspective this is not a limitation. Reactions at the outside can be suppressed and the wanted reactions at the inside observed. The suppression step does not interfere with the vesicles’ integrity. We left out the washing step, because for all kinds of vesicles it is very important, that the osmotic pressure difference between inside and outside is not too much; otherwise they would change their size or even burst. And we cannot guarantee that the osmotic pressure stays constant through a washing step. We are now mentioning this in the main text, so that the reader is aware of this. 

3. How was fluorescence of vesicles measured?
R: Thank you for commenting on that. The fluorescence was always measured using a fluorescence plate reader. We added this to the main text.

4. FRET assay is not described fully. What is the donor and what is the acceptor? Are they conjugated dyes or fluorescent proteins, or one of each?
R: We clearified these points in the main text.

Minor Concerns:
1.1.1 Provide actual components of your lysogeny broth, as there is significant confusion in the literature between it and Luria broth, also abbreviated LB.
R: We agree to this point. We now provide the components of the used LB.

1.3.5,6 How should the cells be resuspended? Pipet? Vortex? Please specify.
Why is PEI added during purification?
R: The cells can be resuspended by either way. We added this to the text. We also mentioned that PEI was added to precipitate DNA from cell lysates.

2.1 what kind of concentrator?
R: We added this to the main text.

3.4 What is DFHBI?
R: We mentioned this in the main text

4.1.15 How should DNA concentration be measured?
R: We mentioned this in the main text.

4.2.2 is confusing given the final concentrations of everything after mixing written at the beginning of step 4. Separate out what the cell lysate buffer should be and what the reaction buffer recipe is, since those are supposed to be made separately.
R: Thank you for this comment. We adjusted that point in the protocol.

5.7 Is the 1:1 mixture meant to be Cy3:Cy5, or dyed: undyed? It is not clear.
R: We clearified this point in the text.
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