Dear Dr. Bajaj,

Thank you very much for reviewing our manuscript.
The pertinent comments and constructive suggestions from you and the other 2 reviewers have significantly helped us to improve the paper. We revised our manuscript following your comments as below. 

We hope that our revised manuscript is now suitable for publication in JoVE. We are looking forward to hearing from you soon.

Sincerely,

Hiroyuki Takeda
Bunkyocho 3, Matsuyama, Ehime 791-8577, Japan.
Tel: +81-89-927-8285
e-mail: Takeda.hiroyuki.mk@ehime-u.ac.jp



Response to the 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.
We have proofread the manuscript and made corrections where necessary. Due to the wide range of revisions, we provide you with another manuscript showing the revision history (please find JoVE_manuscript_ZhouTakeda_revision history.docx).

2. 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
We checked the manuscript and made sure that the manuscript is in correct format.

3. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “This protocol describes…”
We rephrased the Summary as suggested. The length of the Summary is 38 words. 

4. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol.
We checked the Abstract and added some more words. The length of the abstract is 152 words.

5. JoVE cannot publish manuscripts containing commercial language. 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: Gibson Assembly, NucleoBond Xtra Midi kit, Slide-A-Lyzer MINI Dialysis Device, CellFree Science, WEPRO7240, etc.
We removed all the commercial language from the former manuscript, and replaced them with generic terms. Instead, we put the commercial language and specific product names in the Table of Material and Reagents (please find JoVE_Materials_ZhouTakeda.xls). 
The commercial languages were revised as below.
Gibson Assembly >>  seamless cloning or seamless cloning enzyme mixture
NucleoBond Xtra Midi kit >> plasmid prep Midi kit
Slide-A-Lyzer MINI Dialysis Device >> dialysis cup
CellFree Science >> removed from the manuscript
WEPRO7240 >> wheat germ extract
SUB-AMIX SGC >> translation buffer

6. Please reword lines 186-188, 243-244, 283-284, 330-333 as it matches with previously published literature.
We rephrased the sentences you kindly pointed out as below.
(Previous, L186-188)
Dissolve lyophilized creatine kinase in freshly prepared ultrapure water to a final concentration of 20 mg/mL. Dispense the solution into small portions in PCR tubes (10 to 50 µL each). Freeze the tubes using liquid nitrogen, and store at -80˚C. Avoid re-freezing after thawing.
(Revised, L230-232)
Dissolve lyophilized creatine kinase in ultrapure water to a final concentration of 20 mg/mL. Dispense the solution in small amounts (10 to 50 µL each) in 0.2 mL 8-strip PCR tubes. Freeze the tubes in liquid nitrogen, and store at -80˚C.
CAUTION: Do not re-freezing creatine kinase solution after thawing.

(Previous, L 243-244)
4.2.6. Sonicate the flask using ultrasonic homogenizer until the thin lipid layer is peeled from the bottom and emulsion becomes homogenous completely. Electro microscopic image of biotinylated lipids containing liposomes is shown in Figure 2C.
(Revised, L291-293)
4.2.6. Sonicate the flask with an ultrasonic homogenizer or ultrasonic cleaner. Change the angle of the flask occasionally to allow the solution to touch the film thoroughly. Ensure that thin lipid film is peeled from the bottom and emulsified completely and homogenously. 
NOTE: Electron micrograph of biotinylated lipids containing liposomes is shown in Figure 1.

(Previous, L 283-284)
NOTE: The reaction mixture sinks naturally and form a layer on the bottom of the cup. Do not mix the reaction buffer and disturb the bilayer. Cover dialysis cup with a lid to avoid evaporation.
(Revised, L334-335)
NOTE: The reaction mixture sinks naturally to the bottom of the cup and form bilayer. Do not disturb the bilayer by mixing or shaking the cup. Cover dialysis cup with a lid to prevent evaporation.

(Previous, L 330-333)
CAUTION: Membrane proteins are easily aggregated by oxidation and heat denaturation. Once membrane proteins aggregate, they hardly penetrate into acrylamide gel in electrophoresis. To prevent aggregation, add enough amount of reducing agent to SDS-PAGE sample buffer (e.g. 3% 2-mercaptoethanol), and do not heat the sample.
(Revised, L382-384)
CAUTION: Do not boil SDS-PAGE sample, otherwise membrane proteins aggregate, and hardly penetrate into acrylamide gel in electrophoresis. Also, add enough reducing agent to SDS-PAGE sample buffer (e.g. 2-mercaptoethanol at 3% final concentration) to prevent oxidation.
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.
We checked the protocol section and made sure that all the sentences describing the protocol steps are used in the imperative tense. Here we show two examples of our revision. For other changes, please refer to the revision history.

Example1:
(Previous, L202-209)
4. Preparation of liposomes
4.1. Preparation of asolectin liposomes (Fig. 2B).
4.1.1. An easier way to produce proteoliposome is to use commercial liposome.s Asolectin liposomes purchased from CellFree Science contain 10 mg of lyophilized liposomes in a vial. 
Note: Asolectin is a kind of natural lipid extracted from soy bean. 
(Revised, L247-256)
4. Preparation of liposomes
NOTE: Here we describe two protocols for preparation of liposomes. One uses ready-to-use lyophilized liposomes (section 4.1), while the other produces liposomes by hydrating a thin lipid film (section 4.2).
4.1. Prepare liposomes using lyophilized liposomes.
Note: An easier way to produce proteoliposome is to use commercially available Asolectin liposome. Asolectin is a kind of natural lipid extracted from soy beans.
Example 2: 
(Previous, L224-232)
4.2.1. Liposome can be prepared using purified or synthetic amphiphilic lipids. If a lipid is sold in powder form, dissolve in chloroform or appropriate organic solvent to 10-100 mg / mL concentration. 
NOTE: Purification of asolectin is previously described38.
4.2.2. Transfer 50 mg of lipid(s) in an evaporation flask. Functional modified lipids, such as biotinylated lipids, fluorescent lipids, and adjuvant lipids, can be added to the basal lipids to produce functional liposomes.
For other changes, please see the revision history.
(Revised, L272-280)
4.2.1. If a lipid is sold in powder form, dissolve in chloroform or appropriate organic solvent to 10-100 mg/mL concentration. 
NOTE: Thin lipid film can be prepared using purified and/or synthesized amphiphilic lipids. Purification method of asolectin is previously described38. Functionally modified lipids, such as biotinylated lipids, fluorescent lipids, and adjuvant lipids, can be added to the basal lipids to produce functional liposomes.
4.2.2. Transfer 50 mg of lipid(s) in an evaporation flask.
8. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
We confirmed that each step in the protocol section only contains 2-3 actions sentences.


9. Please ensure you answer the “how” question, i.e., how is the step performed?
We added a more detailed description into the protocol to show how the step is performed.

10. 1.1. How is this done?
We added a description of plasmid construction using seamless cloning, explaining each specific step from PCR to transformation. （Section 1.1 to 1.4, L97-137）

11. 1.3.3: How do you perform phenol/choloroform/iso amyl alcohol purification, do you centrifuge? Speed etc.
We added a description explain how to perform the phenol-chloroform purification process. (section 1.6.3. and 1.6.4, L204-215)

12. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less 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.
We highlighted the necessary parts required for videography. The highlighted content is no longer than 2.75 pages.

13. Please include all relevant details that are required to perform the step in the highlighting. For example: If step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be highlighted.
We also highlighted the necessary relevant details in the sub-steps required for videography. The total highlighted content is no longer than 2.75 pages.

14. 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].”
The electro micrograph images of Figures 1 and Figure 2 are taken from an earlier paper that is citable because the original paper was published on Scientific Reports with an open access under a CC BY license (Source: https://www.nature.com/srep/about/open-access-funding-and-payment).
We additionally prepared a docx. file for the copyright permission information (please find JoVE_cppyright permission_ZhouTakeda.docx). The citation information was added and described in the Figure Legends. 
15. As we are a methods journal, please ensure that the Discussion 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
Following the editorial comment #15 and the comment from reviewer #2, we revised the Discussion part (Revised, L448-493) and made it fulfill all the mentioned conditions a) ~ e). Please refer to the revision history for each change. 
16. Please combine all panels of one figure into a single image file.
We combined all the panels of Figure 2 and 3 into single image files respectively.
17. Please sort the materials table in alphabetical order.
We sorted the materials table in alphabetical order (please find JoVE_Materials_ZhouTakeda.docx).



Reviewer’s comments:
Reviewer #1:

Major Concerns:
none

Thank you very much! We furthermore polished the wording in the manuscript. We really hope that this protocol could provide some hints to researchers who are interested in the studies of membrane proteins and help more with their research. 

Minor Concerns:
Figure 3A : replace adjubant by adjuvant

Thank you very much for kindly pointing out the error. We corrected the misspelling of adjuvant in Figure 3A. 


Reviewer #2:
Minor Concerns:
Lines 49-50
"Membrane proteins have complicated structures with multiple transmembrane domains and play important roles in cell homeostasis."
1. Membrane proteins are not exclusively those that possess multiple transmembrane helices. A membrane protein may possess one or more transmembrane helices. Please correct this.

Thank for very much for kindly pointing out the insufficient explanation of transmambran proteins. We revised the sentence as below:

(Previous, L49-50)
Membrane proteins have complicated structures with multiple transmembrane domains and play important roles in cell homeostasis.
(Revised, L54-55)
Membrane proteins have complicated structures with one or more transmembrane helices and play important roles in cell homeostasis.

2. A transmembrane domain would refer to the definable region of a membrane protein, as the portion/structure which is integrated into a lipid bilayer; a single transmembrane helix (of a single pass membrane protein) or a collection of multiple transmembrane helices, comprise a domain. The authors seem to use the term "transmembrane domain(s)" to describe single transmembrane helices of a multi-spanning membrane protein. The correct term should be transmembrane helix (singular) or transmembrane helices (plural). Please change all instances throughout the text of "transmembrane domains" to "transmembrane helix" or "transmembrane helices" where appropriate.
(Lines: 49, 359, 361, 363, 364)

We changed “transmembrane domain / domains” to “transmembrane helix / helices” as the reviewer kindly suggested.


Line 89
"….with batch or bilayer method (Fig. 2A) 45."
1. The figure does not describe a lane the batch reaction - please specify the lane for the batch reaction.

Thank you very much. We mistakenly used the word “batch” where it should have been written as “dialysis”. We corrected that and the same mistakes in the Discussion (previous version, L399). 

In the Introduction, we removed the words “compared with batch or bilayer method” from the sentence and changed the description as below.
(Previous, L88-89)
which leads to improved translation efficacy compared with batch or bilayer method (Fig. 2A) 45.
(Revised, L93-94) 
which leads to excellent translation efficacy (Figure 2A and Figure 2B)

In the Discussion, we corrected the same mistake.
(Previous, L399)
The Bilayer dialysis method improves the productivity 4 to 10 times compared with batch or bilayer method45.
(Revised, L452-453)
The bilayer-dialysis method improves the productivity 4-10 times compared with bilayer method or dialysis method (Figure 2B)45.

Lines 119-127
1. It is not clear what extra steps, if any, are required during the phenol/chloroform purification between section 1.3.3 and 1.3.4.
2. Are there any incubation steps and/or centrifugation steps required?
3. Collection/separation of fractions?

We added descriptions of the specific operations of the phenol-chloroform purification process. (section 1.6.3. and 1.6.4, L158-169)

Line 178
1. What does SUB-AMIX SGC mean? Can this be described please?

SUB-AMIX SGC is a commercial product from CellFree Science Ltd, which is a translation buffer for use in the Wheat cell-free synthesis kit. We changed "SUB-AMIX SGC" to "translation buffer". Details of SUB-AMIX SGC were added in the Table of Materials.

Line 244
"Electro microscopic image…."
1. Please use the term Electron micrograph

We changed "Electro microscopic" into “Electron micrograph” as below. We also moved the electron micrograph from Figure 2C (in previous version) into Figure 1 (in the present version).

(Previous, L244-245)
Electro microscopic image of biotinylated lipids containing liposomes is shown in Figure 2C.
(Revised, L295) 
Electron micrograph of biotinylated lipids containing liposomes is shown in Figure 1.

Line 362
"…smoothly; however, they hardly bind to liposome due to the small…"
1. Perhaps the term "integrate into liposomes" instead of "bind to liposome"

Thank you very much. We changed " bind to liposome" (in previous version) into “integrate into liposomes” (in the present version) as below.

(Previous, L380-381)
however, they hardly bind to liposome due to the small hydrophobic region.
(Revised, L413-414)
however, they hardly integrate into liposomes due to the small hydrophobic region.

Line 380 (Figure legend)
"DRD1 was synthesized by each…"
1. Please state the full name of the DRD1 protein, what does it stand for? Then abbreviate with DRD1.
I assume it refers to the Dopamine receptor D1 protein, however, those without knowledge of GPCR biology will not know this.

Thank you very much. Yes, as you kindly pointed out, DRD1 protein refers to the Dopamine receptor D1 protein. We put the full name of DRD1 in the FIGURE LEGENDS of Figure 2 as below.

(Previous, L380-381)
DRD1 was synthesized by each method
(Revised, L437)
Dopamine receptor D1 (DRD1) protein was synthesized by each method 

Discussion
The language of the discussion is for the most part, good. However some sections could use a little bit of refinement. Example: lines 400-402 - What does "some kind of membrane protein" refer to?

Thank you very much. We added some more detailed descriptions to make the content easier to understand. Please refer to the revision history for each change.

(Previous, L400-402)
In an extreme case, some kind of membrane protein could not be able to synthesize by bilayer method at all; however, it was successfully synthesized by using bilayer-dialysis method.
(Revised, L453)
In an extreme case, the yield of an ion channel and a transporter increased 30 and 20 times, respectively, with bilayer-dialysis method than that with bilayer method (data not shown).


Other changes
In addition to responding to the editor and the reviewers' valuable comments and correcting grammar and spelling, we made the following revisions to make the paper easier to understand.

Figure 1 
Besides the plasmid construction section to the protocol, we also added diagrams to illustrate the seamless cloning process.
Figure 2C in the previous version was removed and integrated into Figure 1. 
We revised legend of Figure 1 to reflect the above changes.

Figure 2
We switched the order of the panels in Figure 2, and revised legend of Figure 2 accordingly.

Table of Materials
· In the “Name of Material/Equipment” field, we used common names as described in the manuscript and eliminated trademarks where possible. Specific product names were described in the “Comments/Description” field. 
· Along with the addition of the plasmid construction section to the protocol (section 1.1 to 1.4), we added the primers, enzymes, reagents, and kits that we used (primer 1-4, DpnI, PCR purification kit, seamless cloning enzyme mixture). 
· The names of the primers were unified, including the sequence primers (Primer 1-6).

Title (Lines 2-3)
We capitalized the first letter of each word in the title.

Affiliation (Lines 8-9)
The name of province and country has been added to the affiliation.


Section 3 title
(Previous, L176)
3. Materials for translation
(Revised, L218)
3. Preparation of materials for translation

Section 4
We have changed wordings in sections 4.1 and 4.2 in order to clarify the difference of their purposes.

(Previous, L204)
4.1. Preparation of asolectin liposomes (Fig. 2B).
(Revised, L250)
4.1. Prepare liposomes using lyophilized liposomes.

(Previous, L222)
4.2. Preparation of liposomes using purified or synthetic lipids.  
(Revised, L270)
4.2. Prepare liposomes by hydrating a thin lipid film.
