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Response to editorial, production and reviewers’ comments:
Journal of Visualized Experiments – JoVE61685

Dear Editor,
We first thank all referees for their careful reading of our manuscript, their valuable remarks and for their relevant comments regarding our work. We are also pleased to read that most referees considered our work interesting and worth for publication. We list below our answers to all the points raised by editorial & production team and referees, as well as the changes done in our revised manuscript (highlighted below in blue and with the same color in the revised version of the manuscript). We now hope that this revised and improved version of the manuscript as well as the video will be suitable for publishing in Journal of Visualized Experiments as the Video Produced by Author.

Editorial and production team:
Comment 1 & 2: Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. There are sections of the manuscript that show overlap with previously published work. Please revise the following lines: 27-37, 271-274, 414-419, 774-778.
Response: Accordingly, special attention has been paid to spelling and grammar, which have been considerably improved throughout the manuscript (all changes are highlighted in blue). The main modified paragraphs of text are following:
27-37: The use of neutron macromolecular crystallography (NMX) is expanding rapidly with most structures determined in the last decade thanks to new NMX beamlines having been built and increased availability of structure refinement software. However, the neutron sources currently available for NMX are significantly weaker than equivalent sources for X-ray crystallography. Despite advances in this field, significantly larger crystals will always be required for neutron diffraction studies, particularly with the tendency to study ever-larger macromolecules and complexes. Further improvements in methods and instrumentation suited to growing larger crystals are therefore necessary for the use of NMX to expand. 
[bookmark: Bookmark6][bookmark: Bookmark61][bookmark: Bookmark7][bookmark: Bookmark71][bookmark: Bookmark8][bookmark: Bookmark81][bookmark: Bookmark9][bookmark: Bookmark91][bookmark: Bookmark10][bookmark: Bookmark101][bookmark: Bookmark12][bookmark: Bookmark111]96-110: The increase in concentration of protein and precipitant in the droplet leads to the supersaturation required for spontaneous nucleation followed by crystal growth at these nuclei.6, 7 Although vapor diffusion is the most frequently used technique for growing crystals4, the crystallization process cannot be precisely controlled8. In the free interface diffusion method, crystallization solution diffuses into a concentrated protein solution, very slowly directing the system towards supersaturation. This method can be considered a batch method with a slow mixing rate6, 9–12.  In the batch method, the protein is rapidly mixed with a crystallization solution leading to rapid supersaturation and in turn uniform nucleation with many crystals 3, 7. This method accounts for approximately one third of all structures currently deposited in the Protein Data Bank. The dialysis method is also used for growing high-quality and well-diffracting protein crystals. In the dialysis method, molecules of precipitant diffuse from a reservoir through a semi-permeable membrane into a separate chamber with the protein solution. The kinetics of equilibration are dependent on various factors, such as temperature, membrane pore size and the volume and concentration of protein samples and crystallization agents6.
271-274: In the flow cell, the dialysis membrane is instead fixed to the overchamber allowing the mounting of crystals without its removal. Instead the overchamber can simple be unscrewed from the reservoir for this purpose.
414-419: Note: In order to determine the nucleation time and to measure the variation in the size of the crystals, record images every 15 or 20 min, which is respectively 4 or 3 images per hour in the NB Images section. For in situ observation of protein denaturation, aggregation and precipitation or crystal dissolution or nucleation, typically between a few seconds to a few tens of minutes are required. However, for crystal growth this range is between a few minutes to a few hours.
770-781: Knowledge of the phase diagram is the basis of using the crystallization bench, OptiCrys, to systematically grow large, high-quality crystals in an automated fashion. Control of physicochemical parameters like temperature, precipitant concentration, and pH during crystallization moves the protein-solution equilibrium in a well-defined kinetic trajectory across the phase diagram. This is complemented by the use of a dialysis membrane to adjust mass transport and create a controlled gradient in the crystallization chamber that affects the size and quality of the crystals. Systematic phase diagrams in a multidimensional space can be studied with a serial approach using significantly less material than before. To demonstrate this methodology, we provide here a case study with a model protein, chicken egg-white lysozyme. 

Comment 3: Please obtain explicit copyright permission to reuse any figures from a previous publication.
Response: The images we have reused in this manuscript are from two of our articles published in the Journal of Applied Crystallography. Both articles are open access. According to the copyright policy that can be found here: https://journals.iucr.org/services/copyrightpolicy.html, we can reuse the materials that are open access without getting permission just by citing them.
Statement from the website of the Journal concerned:  “Open access:
Authors of open-access articles will not be asked to transfer copyright to the IUCr, but will instead be asked to agree during article submission to an open-access licence. This licence is a Creative Commons Attribution (CC-BY) Licence, which provides for the re-use of the article in whole or part provided there is attribution for the article.”

Comment 4: The video may benefit from a slightly higher export bitrate. Consider using higher quality settings when submitting the next revision.
Response: Video sequences related to sample preparation for both dialysis buttons and the crystallization bench were added to the final video. Higher quality settings were used to improve the overall quality such as: 
Resolution: 3849×2160 Ultra HD, frame raye: 24, quality: best
Beat rate strategy: Constant bitrate with data rate 192Kb/s and Bit depth 16. 

Comment 5: Improvement of Narration Performance & Coverage
Response: We recorded all the audios again by using a microphone to improve the narration quality. 

Reviewer #1:
Comment 1: Although the authors have mentioned the limited availability for the rational optimization strategies with automated OptiCrys and proposed the alternative microdialysis buttons manual approach, it still remains challenging to real-time control and monitor with microdialysis buttons, especially difficult to conduct the experiment of changing in the chemical composition.
Response: Thank you for this comment. We agree with the reviewer's concern about the use of microdialysis buttons as an alternative to OptiCrys and have highlighted these concerns in the discussion section (second last paragraph) of the manuscript. On the other hand, although it is not possible to change the temperature and chemical composition, nor to control the crystallization process automatically and the experiment is not as accurate as with the OptiCrys, with the knowledge of the phase diagram, we are convinced that in the case of robust proteins (often used for neutron diffraction studies), it is still possible to grow large and high quality crystals in the microdialysis buttons. Keeping the temperature constant during the experiment (using the thermoregulated incubator) and changing the crystallization solution manually (as accurately as possible) makes the experiment reproducible in the case of a robust protein system such as lysozyme. Using the rational reasoning behind the design of such experiments (knowledge of the phase diagram) is the key to growing large, high-quality crystals.

Reviewer 1 has reported several typos and grammatical errors.  We have fixed all of them and proofread the manuscript to eliminate all such errors.

Page 2: Reference 9 has been replaced with 8. 
Page 4: µL was replaced with µm. 

Page 4: pour was replaced by add / pipette. 
Page 5: paper replaced by fibre-free paper. 

We changed the sentence in section 2.1.6 to emphasize avoiding the bubble creation in the crystallization chamber: Fix the Reservoir in its position by gently screwing it on top of the overchamber, again being mindful to avoid trapping air bubbles.
Reviewer 1 has reported several modifications in the images to be made.  We have modified some images according to the comments and added more details to others in order to make them easy to understand: 
In figure 4 fonts changed according to other text. 
In figure 6 we changed the colour of dialysis membrane for better visibility. And we labelled the pump connection part to the airtight cap. 
Figure 8 is a software interface so we cannot remove some part of it. But as suggested we added more details in the image and we eliminated some of the numbers to make following the protocol easier.  

Table 1 has been deleted and this information has been added to figure 5.


Reviewer #2:

Comment 1: Although lysozyme is typically employed as model protein for development purposes, the paper would reach higher impact if results for at least another protein would be presented. This could be introduced in the discussion section just as a figure. 
Respond: We agree with the reviewer that demonstrating results with proteins other than lysozyme has a greater impact on our work. As mentioned and quoted in our manuscript, crystal growth experiments have been successfully performed with real protein systems using the described method and our results have been successfully published (open access) in the Journal of Applied Crystallography (2020). These examples are cited in the introduction of our manuscript. In the work presented in the JoVE it is not a question of telling the same story. The reason for the current manuscript is to bring readers the detailed protocol of controlled crystal growth with a model protein available in most laboratories. By using and mastering the protocol explained here for lysozyme, users will be able to easily reproduce it and then adapt it for other protein candidates. To underline this aspect, a sentence has been added:
· in section 2. Crystal growth process using OptiCrys (last paragraph 2.2.12): "By using and mastering the protocol presented here one can adapt it for other protein candidates."
· In Discussion (last paragraph, last sentence): “By using and mastering the protocol presented here one can adapt it for real protein systems5, 14, 17, 18”
Comment 2: This reviewer recommend the publication after revision of the English language mainly in the introduction and figure legends
Response: We have proofread the paper to eliminate all such errors and fixed all of them.
Comment 3: Please add the maximum and minimum volumes accepted by the batch container used with the OptiCrys. 
[bookmark: _Hlk52112553]Answer: The allusion of the reviewer is probably made in relation to the volume of the reservoir of our temperature-controlled flowing dialysis setup because the crystallization technique used here is dialysis and not batch. Maximum volume of the reservoir is 1 mL. We have added this information/sentence in section 2. Crystal growth process using OptiCrys (paragraph 2.1.7).
Question: what is the dimension of the dialysis button used for the OptiCrys.
Response: As mentioned in the Introduction, OptiCrys has two dialysis chambers, the minimum volume is 15µL and the maximum is 250 µL. To emphasize we added this information also to the section 2. Crystal growth process using OptiCrys (paragraph 2.1.3): “OptiCrys has two dialysis chambers, the minimum volume is 15µL and the maximum volume is 250µL.”
Suggestion: mention figure 1 in the second paragraph. It would help in understanding the point being made in this paragraph 
Response: Thank you for this suggestion. In agreement, for the better understanding of the readers, we have added the mention of the figure 1 in the second paragraph.

Examples of language revision:
The first sentence of the introduction has been changed to:  Understanding the structure-function relationship and physiological pathways mechanisms relies on the precise position of the hydrogen network and the knowing how charge is transferred within a protein. 
[bookmark: _Hlk36997368]
In order to better describe Beer-Lambert's equation, the following sentences have been added to the Section 1. Dialysis method with microdialysis buttons (paragraph 1.1.3):  According to the Beer-Lambert equation, there is a correlation between absorbance and concentration. As the sidechain of aromatic amino acids (tyrosine, tryptophan, and phenylalanine) has strong absorbance at 280 nm, with knowing or calculating the excitation coefficient, protein concentration can be calculated by measuring the absorbance at 280 nm.
As already mentioned, in line 212 (page 4) the term pour has been replaced by the term add / pipette. 
Legend of figure 1 has been updated as suggested by the reviewer.

Answer to the comment on the video: We agree with the reviewer on some aspects of the video. The real-time video sequences of sample preparation for OptiCrys and the dialysis method with microdialysis buttons were added to the final video.

Reviewer #3:  
Comment 1: The abstract start with "… a neutron data set…" in the first sentence as an example of the lack of precision in the text. Explain kinetic path, salting-out/-in, correlation between source/crystal size, exposure time… 
Response: Thank you for this comment. We understand the reviewer's concern to clarify certain terms in the document. But the purpose of this manuscript is to describe the detailed protocol for the controlled growth of crystals with a model protein available in virtually any laboratory. As we have not discussed data collection, we have also not discussed exposure time and crystallography statistics. The reason we have used the term "neutron data set" in the first paragraph of the abstract is to stress that the volume of the crystals is the limiting factor for the collection of the neutron crystallography data set. It should also be noted that our summary and the text of our manuscript have been significantly modified and clarifications have been added. In addition, it should be mentioned that our manuscript is part of the collection of methods "Neutron Scattering in Biological Sciences: Techniques and Applications". As such, it does not focus on the method of neutron protein crystallography. A specialised paper by another author will be devoted to these aspects in the mentioned collection. 
Finally, in this manuscript we have taken care to avoid repetition of explanations of phenomena (such as direct/inverse solubility, in/out salting, kinetic pathway, Ostwald ripening...etc) already described in detail in recently published papers (notably the 2020 paper published in J. Appl. Cryst.) For readers in need of such explanations, we have regularly added references to the above-mentioned work.
As an example of changes made (in the introduction): “The optimization of crystal growth with OptiCrys is based on temperature-precipitant concentration phase diagrams. In the case of proteins with solubility as a direct function of temperature it is possible to make use of the salting-out regime18. This is where increasing the ionic strength of the solution, which can be visualized using protein-precipitant phase diagrams, decreases the solubility of the protein. Likewise, proteins with inverse solubility can make use of the salting-in regime18.”
Comment 2: The authors should discuss in much greater how to approach experiments with a new protein/project. What should be tried - what is a sensible workflow. The key limitation with the number of concurrent experiments possible when using the OptiCrys setup needs to be addressed for this to be a relevant publication.
Response: Thank you very much for the very helpful comment. In the section of the Representative results, we mentioned that the phase diagram has not yet been obtained for most proteins. Therefore, it is not possible to design the experiment in such a way that crystallization begins in the optimal part of the phase diagram, near the metastable zone. Then, further down in the text, we presented two experiments with OptiCrys for the proteins that we do not know their phase diagram (by using nucleation, crystal growth, dissolution, and regrowth). In order to clarify, we have added a paragraph between the first statement and the experiments:
Therefore, a crystallization optimization study must take place before the experiment dedicated to the growth of a large volume crystal is undertaken. In this study, using temperature variations (at constant chemical composition) on the one hand and variations in chemical composition (at constant temperature) on the other hand, it is necessary to identify the metastable zone and to delineate the optimal conditions for starting a large crystal growth experiment.
In addition, in the Discussion section we also added/accommodated an important related paragraph:
[bookmark: _Hlk52122419]Using a low-volume dialysis chamber (when using OptiCrys) or microdialysis buttons and screening several temperatures and crystallization conditions (e.g. grids of precipitant concentration or pH), it is possible to gain information on the location of the limit of the metastable zone (kinetic equilibrium between nucleation and metastable zones). This is invaluable when designing a successful crystal growth experiment especially for new protein candidate. Without this information experiments can start from an area of the phase diagram with high supersaturation, too far from the limit of the metastable zone to easily control nucleation. Although dissolution of precipitate is possible by increasing temperature for example, for thermo-unstable proteins with direct solubility, maintaining the sample at high temperature for a long period can cause aggregation. Thus, the best strategy consists of using an initial condition with lower supersaturation located near the limit of metastability, where nucleation can be controlled. In line with this, crystallization prescreening decreases the chance of having aggregates in the dialysis chamber and increases the success rate.
Finally, to answer the reviewer question: OptiCrys has only one temperature-controlled flowing setup (flow cell) so concurrent experiments are not possible. 
To emphasize, a sentence to the last paragraph of the Discussion has been added: “Thanks to OptiCrys, systematic phase diagrams in a multidimensional space can be studied with a serial approach using significantly less material than before.”
Comment 3: Figure 1: It is not clear which text relates to what. Use different font sizes or colours
Response: As a result, we changed the colours according to the arrows’ colours.
Comment 4: Figure 2: Not really useful in current format - delete or add more detail
Response: More details were added to this image. 
Comment 5: Figure 3: include headings for the two diagrams so it is clear what they illustrate.
Response: Thank you for the suggestion. Heading was added to this image. 
Comment 6: Combine figures 4 and 6 into one figure
Response: Figure 4 illustrates the sample preparation for the dialysis method. In this method, the membrane is placed on top of the button and fixed by an elastic O-ring. However, as it is shown in figure 6 (flow cell of OptiCrys) the dialysis membrane is fixed on top of the overchamber. In the next step, overchamber is flipped and fixed on top of the dialysis chamber. For more clarification, we changed the colour of the dialysis membrane in image 6. 
Comment 7: Figure 7: Not really useful in current format - delete or add more detail. As a minimum combine with figure 9
Response: Thank you for your comment. We deleted Figure 7 and added more details to figure 9.
Comment 8: Figure 8: delete 8A
Response: Accordingly, we deleted figure 8A. 

Comment 9: Figures 10-12: Consider combining the figures. Be more precise with values on axes!
Response: Thank you for this helpful comment. Figures 10-12 (renumbered figures 9-11) describe various experimental results. Although it is a good idea to present them in a single figure to compare the results, the images will be small and the details will not be legible. The information will therefore be less clear and it will be difficult to understand the process. Therefore, the images have not been combined. However, the values for the protein concentration have been added on the axis as well as the direction of the axes. 
Comment 10: Table 1 contains so little info that it could be written in a sentence instead.
Response: Information in table 1 was added to the image 5 and the table was deleted. 
Comment 11: The Author produced video in its current format is not useful. It needs to include some actual live recordings from the lab of setting up OptiCrys experiments.
Response: We agree with the reviewer comment on the video. Therefore the real-time video of sample preparation for OptiCrys and the dialysis methods with microdialysis buttons were added to the final video.

Reviewer #4: 
Comment 1: The authors describe a protocol to produce large volume and high-quality protein crystals. Nowhere in the study is crystal quality ever assessed or defined. Traditionally, the quality of protein crystals is determined by their diffraction properties, such as resolution limits (over noise ratio) or mosaicity. There is no demonstration here that shows the protein crystals obtained by the current protocol are suitable for X-ray or Neutron diffraction. Since the technique is for growing large volume crystals for neutron diffraction, having an example of a neutron diffraction image would be very helpful. Otherwise, it is recommended that obtaining protein crystal volume would be the focus of the method and define crystal quality as purely a visual attribute.
Response: Thanks for this comment. As you mentioned, in this paper we didn’t talk about the quality of data we had obtained from these crystals. Focus of this manuscript is to develop a step-by-step protocol based on the knowledge of the phase diagram to control size and number of crystals generated for X-ray and Neutron crystallography. Therefore, we did not talk about data collection and crystallography statistics in this paper. For the crystal quality, we mentioned some examples and cited our previous works to this manuscript. 
We modified the text of the introduction as follows:
[bookmark: Bookmark26][bookmark: Bookmark231]Examples of protein crystals grown by temperature-controlled or temperature- and precipitant concentration-controlled crystallization as well as relative diffraction data obtained are available in the literature and PDB. Among them are human γ-crystallin E, PA-IIL lectin, yeast inorganic pyrophosphatase, urate oxidase, human carbonic anhydrase II, YchB kinase, and lactate dehydrogenase 5, 14, 17, 18.  
Comment 2: There are many cases that larger crystals can have more imperfection than those that are smaller for various reasons. The kinetics of the equilibration process can contribute greatly to the suitability of the protein crystals to X-ray and Neutron diffraction.
[bookmark: _Hlk52115513]Response: We agree with this comment. As you mentioned in your comment, one reason for imperfection in larger crystals is the lack of controlling kinetics of the crystal growth. Growing large and high-quality crystals is challenging but OptiCrys uses both thermodynamic data and kinetic trajectories to control the crystallization process in order to grow high-quality crystals. Accordingly, we highlighted these aspects in the text of manuscript, mainly in the last paragraph of the discussion section: 
[bookmark: _Hlk52115833]Knowledge of the phase diagram is the basis of using the crystallization bench, OptiCrys, to systematically grow large, high-quality crystals in an automated fashion. Control of physicochemical parameters like temperature, precipitant concentration, and pH during crystallization moves the protein-solution equilibrium in a well-defined kinetic trajectory across the phase diagram. This is complemented by the use of a dialysis membrane to adjust mass transport and create a controlled gradient in the crystallization chamber that affects the size and quality of the crystals. Therefore, using both thermodynamic data and kinetic trajectories is essential to control the crystallization process in order to grow high-quality crystals. Thanks to OptiCrys, systematic phase diagrams in a multidimensional space can be studied with a serial approach using significantly less material than before. To demonstrate this methodology, we provide here a case study with a model protein, chicken egg-white lysozyme. By using and mastering the protocol presented here one can adapt it for real protein systems5, 14, 17, 18.

Comment 3: The study says that the OptiCrys instrument can control temperature accurately and allow crystallization solutions to be controlled and changed in an automated manner. However, the automation component is not clear. It is not known whether the authors intend to say that the software Croissance cristalline can observe the crystal growth and change temperature or crystallization without human intervention or does it require the user to observe manually and change the crystallization parameters accordingly? The OptiCrys is presented as an automated instrument, but the degree of automation is not defined. Clarification on this would be very helpful.
Response: Thank you for your comment. User should observe the crystallization progress and change the parameter like temperature, crystallization solution, and zoom on the software. However, all the changing process will be done during the experiment without transferring the flow cell or removing the airtight cap, so the only variable will be the one that user changes through the software. 
To clarify the degree of automation, we have added an additional paragraph to the section Software (paragraph 2.2.12): 
Note: Observe the crystallisation process during the experiment and modify parameters such as temperature, crystallisation solution and zoom, in the corresponding graphical interface of the supervision software. By using the software there is no need to remove the airtight cap or the flow cell during the experiment so the only variable will be the one that user changes through the software.
Comment 4: Eventually, the software may be more universally used if the panel tabs are written in English- even though I personally think it sounds nicer in French.
Response: The prototype that has been developed in our lab has the panels in French but we plan to change them to English in the near future. In the commercial version of the instrument all the panels are in English.
 
Comment 5: Temperature changes can affect pH changes depending on the buffer used. For example, protein crystallization conditions that utilizes Tris buffer will have significant changes in pH as a function of temperature. It would be helpful for the authors to list or recommend buffers that can be used for the OptiCrys.
Response: As you mentioned, temperature can affect slightly the pH of the buffer especially at higher temperatures. For example in the case of water from 0 °C to 100°C (273 K to 373K), pH changes from 7.47 to 6.14. In our experiments, we use 35°C/308K or 40°C/ 313K just for dissolving the crystals and the crystallization process most of the time starts below 25°C/ 298K. But as we mentioned before, knowing the physicochemical properties of the protein and screening of the pH, temperature and crystallization buffer are useful to have a successful crystallization.
In general, we use the same buffers for crystallisation with OptiCrys as those used by other conventional crystallisation techniques. However, for proteins that are extremely sensitive to pH variation, we recommend using OptiCrys, taking advantage of the variation in chemical composition of the crystallisation media at constant temperature.
To point out this aspect in our manuscript, we added following sentences to the paragraph 2.4.4 (Controlling crystal size): “In addition to the protein solubility, temperature also affects the buffer solution. For example, the pH of the buffer can change with temperature, especially in the Tris buffer. I such a case, it is crucial to set the pH according to the temperature at which the experiment is performed18.”

Comment 6: The technique presented here focuses on the crystallization process from mostly a thermodynamic approach. Kinetic effects significantly contribute to the growth and quality of protein crystals. It would be helpful to see the effects of the crystallization process with information on the rate of temperature changes. The current report only indicates the temperature adjustments but there is no information on how fast or slow the temperature jumps may be.
Response: The temperature changes happen in real-time unless we mention it in the protocol. For example in paragraph 2.4.4 for dissolving the crystals, we increased the temperature gradually over 20 min to reach 313 K. We also showed it with several arrows in figure 11. Apart from the sample that we presented here, changing the temperature greatly depends on the protein that is used. But generally for dissolving the crystals, temperature increases gradually and slowly, mainly in case of partial dissolution of crystals to avoid the increase of the crystal mosaicity. When growing the crystals, the temperature can decrease quite rapidly (in less then 1 minute) to the desired value. What is important is the monitoring of the crystallization chamber. 
Accordingly to the comment, the notes in sections 2.3.5 and 2.4.4 of the manuscript have been adapted:
Note (2.3.5): In order to determine the nucleation time and to measure the variation in the size of the crystals, record images every 15 or 20 min, which is respectively 4 or 3 images per hour. For in situ observation of protein denaturation, aggregation and precipitation or crystal dissolution or nucleation, typically between a few seconds to a few tens of minutes are required. However, for crystal growth this range is between a few minutes to a few hours. 
Note (2.4.4): It should also be noted that protein dissolution takes significantly less time (from a few minutes to a few hours) compared to protein crystal growth (from a few hours to a few days). In general, during the dissolution of the crystals, the temperature increases gradually and slowly (respecting the short total dissolution time), mainly in the case of partial dissolution of the crystals to avoid the increase of the crystal mosaicity. When the crystals are growing, the temperature can decrease quickly (in less than a minute) to the set temperature (respecting the long total growth time). Regular monitoring of the crystallization chamber by recording images is advisable to prevent damage to the protein and help define the optimal time for dissolution or growth of crystals for each protein studied.
Comment 7: It is important to stress that proteins that are primarily thermo-stable would be those that would benefit the most in large-volume crystal growth. Proteins from thermophilic sources would be ideal for this technique.
[bookmark: move50060805]Response: Temperature range in OptiCrys is 233.0–353.0  0.1 K. So a broad range of protein including proteins from thermophilic sources can be crystallized, using this instrument. Thank you for your comment. For more clarity, the temperature range of the OptiCrys was added to the manuscript in Section2.2.3: Note: Temperature range in OptiCrys is 233.0–353.0  0.1 K. 
Accordingly, following sentences have been added to the Discussion section (in the second paragraph):
Considering the temperature range of OptiCrys (233.0–353.0 ± 0.1 K), a broad range of proteins can be crystallized using it. But it is worth to stress that proteins that are primarily thermo-stable, such as proteins from thermophilic sources, would benefit the most in temperature-controlled large-volume crystal growth experiments offered by this instrument.
Comment 8. The rational strategies using dialysis buttons or with the OptiCrys do not address ripening effects with temperature or even Oswald ripening. Since the dissolution and recrystallization protein crystals are the main processes in the reported protocol to obtain large-volume crystals, I think it is worthy of including ripening effects as a strategic discussion.
Response: Thank you for pointing this out. In the kinetic ripening, changing the temperature induce dissolution of the smaller crystals and consequently leads to the growth of larger crystals. In the method presented here, we completely dissolve all the crystals to start the crystallization in the nucleation zone near the metastable zone. We repeat this process until we obtain a small number of nuclei.
In order to take into account this comment we added a note to the section 2.4.6: 
Note: If during the nucleation phase the crystals appear at different times, crystals of different sizes are obtained in the crystallization chamber. In such a case, the increase in temperature (in the case of proteins with direct solubility) will result in quicker dissolution of the smaller crystals. Depending on the kinetic ripening effect, the extra protein (gained from dissolution) can then be used for the growth of the larger crystals.

Comment 9. How much protein material is needed for a single optimization experiment using the method reported? It would be interesting to know if the current protocol can reduce the amount of protein expenditure compared to other methods for obtaining large-volume crystals. If it is a significant reduction, it can certainly be a bragging point.
Response: The minimum protein for an experiment is 15µl. Since the process is reversible, the sample can be used as long as it is not denatured. But the final volume of the protein needed depends on the protein nature and how the crystallization process proceeds.

In agreement, we added a following sentence to the Introduction section (fifth paragraph): “As a result, using this method minimizes the amount of protein material used.”
Comment 10: There are minor grammatical problems throughout the paper that obscure important points. Carefully reviewing sentence constructs is recommended.
Response: Thank you for your comment. We have fixed all of them and proofread the manuscript to eliminate all such errors.

Comment 11:  Figures are introduced out of order and that makes it hard to read or follow. For example, it seems that figure 6 and 8 are introduced in the text before 5 and 7 respectively.
Response: Thank you for pointing this out. We deleted some of the figures. New figures' numbers are in the correct order. 
Comment 12:  It would be helpful to have the number (100um in this case) written on top of the scale bar.
Response: Thank you for pointing this out. We added 100 µm to the scale bars. 





