We thank the Editor and peer reviewers for their time and attention in reviewing this manuscript. We have addressed the concerns raised, as detailed below.

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

Confirmed

2. Please confirm whether the Filming location is “Kyoto, Japan”.

Confirmed

3. Please provide an institutional email address for each author.

Added email addresses. 

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

Changed to passive voice.

5. Please revise the Introduction to include all of the following:
a) A clear statement of the overall goal of this method

This paper describes a simple, efficient method for producing cell-free lysate that requires minimal processing and expertise.
b) The rationale behind the development and/or use of this technique

The method relies on E. coli cells that are engineered to lyse following a simple freeze-thaw cycle. The cells express an endolysin from phage lambda that degrades the cell wall. As the cells are growing, this endolysin remains in the cytoplasm, sequestered from the cell wall. However, a simple freeze-thaw cycle disrupts the cytoplasmic membrane, thus releasing the endolysin into the periplasm where it degrades the cell wall, which results in rapid cell lysis.

c) The advantages over alternative techniques with applicable references to previous studies

Most cell-free gene expression utilizes cellular lysates that have been highly processed, generally requiring long and complex protocols, specialized equipment, and/or sensitive steps that can lead to significant variation between users and batches.10… The protocol can be completed with only a day’s work and requires only a freezer, a centrifuge capable of 30,000 x g (for optimal results; lower speeds can be used with some loss of extract efficacy), a vortex mixer, and a simple buffer solution.

d) A description of the context of the technique in the wider body of literature

Gene expression in cell-free lysates has a number of advantages over using live cells.1-4 Lysates can be easily modified biochemically and used in conditions that could be detrimental to or impossible to achieve in live cells, gene expression circuits do not have to contend or compete with host biological processes, and testing new genetic circuits is as simple as adding DNA. For these reasons, cell-free gene expression has found a variety of applications, from biosensors5,6 to rapidly prototyping synthetic gene circuits7,8 to developing artificial cells.9

e) Information to help readers to determine whether the method is appropriate for their application.

Overall, this method produces highly active cell-free lysate that is suitable for a wide range of applications.

6. 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.
For example: Tecan Infinite M200 PRO, Addgene, MYcroarray, etc.

Brand names have been removed

7. 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.

Hedging words have been removed.

8. 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.

Detail has been added

9. Line 67: Please specify the conditions of the liquid cycle.

Exposure time and a reference for autoclave settings have been added.

10. Line 74: Please mention how the pH is adjusted.

The protocol now specifies to adjust pH using 10 M KOH.

11. For SI units, please use standard abbreviations when the unit is preceded by a numeral. Abbreviate liters to L to avoid confusion. Examples: 10 mL, 8 µL, 7 cm2 (Lines 76, 80, 81, 91, 92, 94, 99, 126, etc.)

The L in mL, etc., is now capitalized.

12. Line 83: Please mention how the optical density of the culture is measured. What is the volume of the culture used for measuring?

The line now specifies “using a spectrophotometer to read an optical cuvette with 1 cm path length”

13. Line 98-101/112-116: The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.

The discussions have been removed from the Protocol section. 

14. Please highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.

The essential steps have now been highlighted.

15. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results of the manuscript text.

The figure has now been removed.

16. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique

The Discussion covers these topics in 5 paragraphs.

17. Please do not use the &-sign or the word “and” when listing authors in the references. Authors should be listed as last name author 1, initials author 1, last name author 2, initials author 2, etc. Title case and italicize journal titles and book titles. Do not use any abbreviations. Article titles should start with a capital letter and end with a period and should appear exactly as they were published in the original work, without any abbreviations or truncations.

References are fixed to match JoVE formatting

18. 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].”

Permissions have now been uploaded and are cited in the Figure Legend

19. Figure 1: Please replace the hyphen between the numbers with en dash. Please replace the x axis unit in Figure 1B to “time (h)” instead of “time (hrs)”. Replace the y -axis unit of Figure 1D to “µM/h” instead of “µM/hr”.

These stylistic changes have been made.

20. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.

Materials Table is now sorted alphabetically

____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript of Robert M. Cooper et al. describes a very useful, fast and easy protocol to obtain E. coli lysate for cell-free reactions. This protocol uses an autolysis strain of E. coli described in the paper: "Didovyk, A., Tonooka, T., Tsimring, L. and Hasty, J., 2017. Rapid and scalable preparation of bacterial lysates for cell-free gene expression. ACS synthetic biology, 6(12), pp.2198-2208." The protocol is described in detail, except for the premix composition, and required a minimal set of equipment to obtain E. coli lysate. This scientific method described in the manuscript is very useful, accurate and suitable for JOVE journal.

Major Concerns:
I have no major concern

Minor Concerns:
Line 20: What do you mean by "robust gene expression"? Did you compare different batches of lysate and saw identical or very close expression levels?

We were using robust here in the sense of strong and vigorous; i.e., the lysate supports high levels of gene expression that are comparable to or even exceed those from commercial lysate. However, we agree that in scientific contexts robustness often implies resistance to variation. We have replaced the word “robust” to avoid this confusion. Additionally, we will update the manuscript with reproducibility results from the filming experiments, which will be performed in a different lab and hemisphere once institutional approvals and JoVE scheduling are secured.

Line 24: I was not sure of the meaning of "dynamic gene circuits" I would cite an example here like the switches or oscillators or talked about reversible circuits like in your acs paper.

We have added a reference for producing oscillations in lysate.

Line 41: Need more ref about the issue of variations between batches

We have added an additional reference that describes the problem of batch-to-batch variation (Dopp et al).

Line 42: I am still note sure about the robustness of this protocol compared to previous one. As you will repeat the protocol for the JOVE video, It will be interesting to compare the new results with 2017 results and confirm the reproducibility of the approach

Although we personally have been able to reproduce the 2017 results in different hands within at least two separate research groups at University of California San Diego as well as others reported the use of the method in their publications, we agree, this will be one advantage of filming the protocol in a different lab (and part of the world). We will update the manuscript with these results after performing the filming. Dr. Tonooka is still waiting for institutional approval and coordination with JoVE to perform these experiments for filming, expected in May.

Line 49: Could you give an order of magnitude concerning the loss of efficacy when the lysate is obtained with at a low speed with a "classic" centrifuge. Is it around 2, 10 or 100 times less efficient?

We estimate the loss of efficiency to be closer to 2-3 fold, but we do not have directly comparable data for this as low speed centrifugation experiments were performed early in the development cycle of the 2017 protocol. We can make a direct comparison when we do the experiments for filming.

Line 55: Could you add an example of spin concentrator brand and put it in material/equipment in the annex?

An example is an Amicon Ultra centrifugal filter unit with 3 kDa molecular weight cut-off, and we have added this to the Table of Materials.

Line 74: Do you use acetic acid to reach ph 7.7?

We adjusted pH up using 10 M KOH, now added to the protocol.

Line 92: Do you mean "repeat step 3-1-3.2" and not 2.1-2.2?

Numbering has been corrected.

Line 92: You should add a step 3.4 bis in which you just say "weigh empty 50 ml centrifuge tubes"

We have added weighing the centrifuge tubes as an explicit direction.

Line 98: Can you give the concentration of DTT stock (is it 1M?)

We have added a step (3.1) describing preparation of S30A + DTT.

Line 112: Can you give the duration of the centrifugation at 21,000 g?

We have added this detail.

Line 126: Put a link to a reference for the premix composition or better add a detail protocol to prepare the premix here or in the annex. Compounds of the premix must be added to the material list in the annex.

We have added premix components to the Table of Materials, added 2 additional Tables for components of Solution 1 and the Premix, and added preparatory steps for mixing these solutions (Steps 1.3 and 1.4).

Line 138: Can you put here the plasmid number in addgene of the gamS plasmid and a method paper to purified it

JoVE has advised us that we cannot reference commercial providers, such as Addgene, in the Protocol section. Additionally, unfortunately despite lengthy troubleshooting, Addgene has been unable to propagate pAD-GamS plasmid in the BL21 expression strain, and so it has currently been discontinued. For this paper, we plan to resubmit the plasmid in a cloning strain. We will add the Addgene number of the gamS plasmid in cloning strain to the Table of Materials once it is available on Addgene.

Line 151: Step 2.1 and not 1.1

Numbering has been corrected.

Line 153: Step 5.4: is it freeze-dried lysate or cell-free reaction?

This alternative lyses the cells by freeze-drying them along with other reagents, and then begins the reaction by simply rehydrating them. This is not exactly “cell-free”, because the cell debris is still present, but the reaction occurs in lysate released from the ruptured cells. We have added discussion regarding this to the Discussion section.

Line 154: There is no step 2.6 in your protocol

Numbering has been corrected.

Line 155: Is "cell suspension" a synonym of lysate?

Please see the response for the comment on Line 153.

Line 175: Step 4.1 not 3.1

Numbering has been corrected.

Reviewer #2:
Manuscript Summary:
This is a clear, well-written and easy-to-follow protocol describing the production of E. coli cell-free lysate for downstream protein productions. This rapid method is enabled by the pAD-LyseR plasmid.

Comments:
A SDS-PAGE to show the expression levels of GFP vs endogenous proteins (including protein products of the plasmids (pAD-LyseR, pAD-GamS) would be very helpful. I.e. have a lane with no GFP plasmid and a lane with over the time frame shown in Figure B. This is especially so if the system will be used to express proteins that don't give easy functional read outs.

A good suggestion. This was done in Didovyk et al. (2017), displayed as Figure S3. We have added a sentence directing readers to these additional results in the Representative Results section.

Given the importance of the pAD-LyseR plasmid and potential for its use in other E. coli strains, I suggest for this plasmid to be deposited to Addgene.

This has been deposited in Addgene (99244), now shown in the Table of Materials.

How long are the store lysate at -80C stable for? Can unused lysate be re-frozen after thawing and still maintain activity?

We have not explicitly tested how long the lysate can be stored at -80C, but we believe it should be good for at least more than a year. We also have not tested multiple freeze-thaw cycles, but we recommend storing the lysate in aliquots before freezing (step 3.15) to avoid potential loss of activity.


Reviewer #3:
Manuscript Summary:
The authors describe a modified method to prepare cell-free lysates for in vitro expression of biomolecules. The key message is to use an endolysin expressing E. coli strain for a subsequent autolysis procedure. The described protocol and results are mainly reprints from a previous publication of the authors. The article would go together with a video, nevertheless I would prefer to find all necessary information to reproduce the technique in the text part.

Major Concerns:
A table specifying the components, stocks and final concentrations of the premix should be included. In addition, the useful concentration and optimization range of the individual compounds should be given. Keeping the recommended total reaction volume of 20 µL in mind, examples for the described protocol modifications in part 5 including required stock concentrations of the optional compounds would be helpful.
Several other simple and highly efficient methods for E. coli lysate production have been described before and the protocol would clearly benefit if a more detailed comparison with these procedures would be given either in the introduction or discussion.

We have now added a table of the premix components and an additional note on the magnesium glutamate and PEG 8000 concentrations that can be optimized. We have also expanded discussion of other methods of lysate production in the Discussion section.
