Editorial Comments

General:
[bookmark: _GoBack]
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.
3. Please limit the use of personal pronouns (you, we).

We have thoroughly reviewed the manuscript looking for grammatical mistakes, and changed the format to match the font and size requirements. We also rephrased many of the sentences with personal pronouns.

Protocol:

1. We understand that is intended for a variety of uses, but we will be filming a specific case for the video. Please provide specific details for the protocol you intend to show in the video (e.g., media, cells).

The main focuses of the video should be 1) how the eVOLVER is set up and configured to run an experiment, and 2) how an experiment can be monitored in real time. We have highlighted sections relevant to each, and edited the protocol to more closely match the specific use case described in the text. Specifically, we have added details about the types of tubing, temperatures, and settings, as well as the media and cells used for this particular experiment in order to give a clearer idea of how to execute these steps.

2. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

Thank you for pointing this out to us. Many of the steps were written to be generalizable, but were vague or not specific enough to be reproduced. In general, we have reviewed all of the steps to make sure the “how” question is addressed. We have also added specific details about our cell culture and media preparation protocols, and added citations for sections where details would be outside the scope of this protocol.

Figures:

1. Please remove ‘Figure 1’, etc., from the Figures themselves.

All figure titles have been removed.

Discussion:

1. Discussion: 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 limitations of the technique

We agree the discussion did not focus enough on the protocol and limitations. We removed an entire paragraph describing eVOLVER as a platform that detracted from the protocol. Furthermore, we explicitly mention limitations of the protocol and discuss potential ways of overcoming them in the future.

Table of Materials:

1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
2. Please remove trademark (™) and registered (®) symbols from the Table and Materials.

After going through the protocol again, we realized that a few things were missed in this table, including bleach, ethanol, flow cytometer, and computers used to run the experiments. All of these have been added, and symbols removed.



Reviewer #1

Major Comments:
In the manuscript "Designing automated, high-throughput continuous cell growth experiments using eVOLVER" Zachary et al. discussed the protocols and operating procedure of recently developed eVOLVER: a continuous culture platform. They tried to discuss how the eVOLVER is better than existing continuous culture platforms such as chemostat, turbidostat and morbidostat. I also understand the importance of continues cell growth system to perform the physiological experiment and cell fitness.

We thank the reviewer for their comments, and are grateful for the authors affirmation of our work and the broad usefulness of the platform.

The manuscript seems fine in its structure but in my view the discussion is too long. It should be short and crispy because author is just discussing the protocols and how to operate the system.

We agree that the discussion was slightly verbose and repetitive. Per the suggestion, we removed one paragraph that was similar in tone and content to the introduction.

It would be great if they will little bit elaborate on fitness phenotype. 

We added details in the representative results section to explicitly describe the fitness phenotype and where the data that we use to quantify it comes from. If, however, the reviewer is asking about the mechanisms by which the variant strains exhibit fitness defects, we believe this to be outside of the scope of this manuscript which aims to demonstrate how to set up and run an eVOLVER experiment. We instead cite publications that speak to how temperature and osmolarity affect the KO variants explored in this protocol.

Discussion should also include how the system would be appropriate for anaerobes, mycelial fungi and microaerophilic organisms and what efforts they are doing for it. If any connection of this system with high-throughput culturomics please expand it in discussion.

We appreciate the interest in how the eVOLVER platform could be used for different types of microbial organisms. In our discussion we added more details about potential modifications to the system that would allow for a broader range of organism type and experimental parameters. Additionally, we now cite culturomics as a potential use case for the system.

Minor Concerns:
At some point symbol of degree Celsius

Thank you for pointing this out. We have searched through the manuscript for all temperature references and added the symbol where needed.

Reviewer #2

Major Concerns:
This manuscript describes a newly developed system for flexible and high-throughput screening of cell growth under chemostat conditions. The authors describe the system and it's intended use, and provide a protocol for an example experiment exploring fitness response to temperature and osmotic stress. The results from this experiment clearly demonstrate the efficacy and high-throughput nature of this system. The need for this technology is clearly and fairly described, and due to the complexity of the system a visual protocol for executing experiments with eVOLVER would be an excellent contribution to JOVE.

We thank the reviewer for their comments and appreciation of our work. We are pleased that the reviewer sees the need for this technology and finds this experiment and guide useful to the greater scientific community.

Major Concerns:
- The authors do not provide a comprehensive figure depicting the growth system and its full capabilities in this manuscript. to gain a better sense for the technology, I found myself frequently referring to a Nature Biotechnology paper by the same authors. While the associated video will undoubtedly help in this area, a clear figure demonstrating fluidic input and output capabilities, on-line monitoring capabilities, and their relationship to the cloud infrastructure would be helpful for those unfamiliar with the technology.

While the video will aid readers in understanding the system, we agree that having a static image that readers can reference would be extremely useful in understanding the layout of the platform. To this end, we have added (to Figure 1) a picture of the system, fully set up to run the experiment, described in the protocol with overlays annotating the components.

Minor Concerns:
- New and expanded capabilities are mentioned in line 461, but other than millifluidic multiplexing devices no specific ideas for new sensors or functionalities are given. For new users, it would be helpful to have a list of existing, demonstrated capabilities (number of fluid inputs, agitation rates/oxygen transfer rates, OD monitoring, temperature control, etc), as well as a list of potential new capabilities that could be readily bolted on. In particular, functionality for pH control, DO control, and autosampling would be of interest to many potential users. Specifying current and future capabilities could spark new ideas for utilization of the system.

Thank you for these excellent suggestions – we have incorporated all of these into the Discussion section. Specifically, we list out the capabilities of the system as used in this protocol, and explicitly mention development plans for the different parameters mentioned, particularly for those currently being pursued.

- Potential applications for the system are listed starting in line 487. Highly controllable chemostat bioreactors have a number of applications for optimization of cell growth and production conditions in biomanufacturing applications. Briefly highlighting potential uses in this space could help broaden the appeal of the manuscript to a new user base.

Thank you for this suggestion. We missed a few potential applications and have modified the discussion to specify these.
