RESPONSE TO REVIEWERS (JoVE60985; Key, Bergmann, Micchelli, Thornton, Millard, Dou)
We thank the reviewers for taking the time to review our manuscript and for their constructive comments. We were very happy that the reviewers recognized that the protocols reported in the manuscript can be adopted in the field to help measure the efficacy of potential anti-Toxoplasma antibiotics and verify the corresponding drug targets by genetically deleting the corresponding genes. We were also pleased to read that both reviewers thought that the procedures documented in the manuscript were logically written. We have made changes in response to the editorial and reviewers’ comments. Below we have included the comments and provided our responses (see italics below). We hope that the reviewers and editor find our work suitable for publication in the Journal of Visualized Experiments.

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.
We carefully revised and proof-read the manuscript. 

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 changed font, font size, spacing, margins as requested. 

3. We can only show first co-authors in the journal website.
Yes, Melanie Key and Amy Bergmann both shared the first authorship in this manuscript. 

4. Please provide an email address for each author.
We included the author’s emails in the revised version. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]5. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”. Presently it is more than the required word limit
We shortened the abstract as requested. 

6. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol.
We also shortened the abstract as requested. 
[bookmark: _GoBack]
7. Please define all abbreviations during the first-time use.
We did as requested. 

8. 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.

9. For example: NanoLuc, BioTek Synergy H1 Hybrid Multi-Mode Microplate Reader, GraphPad Prism software, Geneious software (version R11), CloneAmp HiFi PCR premix, NEB Monarch DNA Gel Extraction kit, NEB Q5 site-directed mutagenesis kit, Cytomix, BTX Gemini Twin Waveform Electroporation System, Thermo Scientific Phire Tissue Direct PCR Master Mix,
For Item 8 and 9, as requested we replaced these commercial terms with general names. We still kept NanoLuc and Cytomix in the manuscript, since we feel that the use of luciferase probably will confuse the audience due to the existence of different kinds of luciferases and Cytomix is not a commercial name. In addition, we found that NanoLuc was widely used in published literature. For example, please refer to this research article from this link. https://www.frontiersin.org/articles/10.3389/fphar.2016.00027/full

10. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please ensure that individual steps of the protocol should only contain 2-3 actions per step.
We removed most of large paragraphs of text between sections, but we do feel that a general brief introduction describing the following procedures is required.

11. Please do not include any materials, reagents etc in the protocol section. Please include all these in 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.
As requested, we expanded the table of materials, including the essential supplies, reagents, and equipment with the name, company, and catalog number in separate columns.

12. 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.”
We switched to imperative tense in the revised protocol section. 

13. In the JoVE Protocol format, “Notes” should be concise and used sparingly. They should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Any text that provides details about how to perform a particular step should either be included in the step itself or added as a sub-step.
We changed this as requested. 

14. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).
We changed this as requested.

15. Please ensure you answer the “how” question, i.e., how is the step performed?
We changed this as requested. 

16. 1.1: How is this done?
We revised it as requested. 

17. 1.2: How do you grow the parasite? How do you lyse these? What is the volume/number used for passing through the syringe?
We changed this as requested. We made sure to specify if the parasites were naturally lysing out of the host cells or if lysis was done manually with a syringe.

18. 2.10: How is this done?
We changed this as requested. 

19. 3.1.7: Please include reaction set up for the PCR reaction as a separate table.
We changed this as requested. 

20. 3.1.9-3.1.12: Please briefly describe how is this done?
We changed this as requested. 

21. 3.2.1: How?
We changed this as requested. 

22. Lines 349-375: Please move this to the table of materials.
We changed this as requested. 

23. Please consider making a table for the plate readings, reaction set up, thermocycler programs etc. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text and can be referenced in the protocol text wherever applicable.
A separate table was created for plate readings, reaction set up, thermocycler programs, and the titles of the individual tables were included in the text. 

24. 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 marked the sections to be filmed in yellow. 

25. Please place the representative result after the protocol section. Please expand the result in the context of the technique you have described, e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The paragraph text should refer to all of the figures. Data from both successful and sub-optimal experiments can be included.
We combined all of the representative results into a section that followed the protocol section. 

26. Please include all the Figure Legends together at the end of the Representative Results in the manuscript text. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols.
We did this as requested. 

27. 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].”
We did not use any copyrighted pictures in this manuscript.

28. 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
We revised the Discussion section as requested. 


Reviewers' comments:
Reviewer #1:

Manuscript Summary:
This manuscript describes three protocols 1) a luciferase-based intracellular Toxoplasma growth assay; 2) an evaluation strategy for chemical inhibitors against Toxoplasma growth; 3) CRISPR-Cas9-based gene deletion in Toxoplasma parasites. These efficient protocols will enrich laboratory techniques in the investigation of Toxoplasma, and especially aid those who need to evaluate Toxoplasma chemical inhibitors.
We greatly appreciated the comments from the reviewer that our protocol is useful for Toxoplasma research and provides aid for the investigators who work on drug screening. 

Major Concerns:
The manuscript is well-written and organized. According to my experience in Toxoplasma research, these protocols should be very efficient. I have no major suggestions for improvement.

Minor Concerns:
1. Is it more accurate to use "parental strain" instead of "WT" throughout the manuscript (at least some places)?
According to the suggestions, we changed “WT” to “parental strain” in some places. 

2. Line 92: "(HDR)" should be added after "homology-dependent recombination".
We changed this. 

Reviewer #2:

Manuscript Summary:
The manuscript by Key, Bergmann and colleagues describes a protocol for screening compounds against Toxoplasma gondii using a luciferase-expressing strain in a 96-plate well format. The authors then generated a TgCPL knockout cell line to demonstrate the efficiency of their approach and show that a 50-bp homology region is sufficient for DNA recombination in the parasite.

Overall, this protocol and the video associated with it will be a useful tool for anyone trying to assess drug efficiency by measuring the growth rates of T. gondii.
Again, we greatly appreciated the comments from this reviewer as well.

Major Concerns:
None

Minor Concerns:

1) The authors demonstrate the feasibility of their approach in a 96-well plate format. I was wondering if they have tried this approach in a larger format (ie. 384 or 1536 well plates) or if they could mention if the approach could be scaled up in the discussion section.
In this protocol, we only used a 96-well plate as an example. We feel that the method can be scaled up to 384- or 1536-well plate. We added these comments in the section titled “Protocols”.  

2) The authors state that using 50bp of homology for DNA recombination is an "improved protocol". However, the same type of approach has been already performed by Sidik et al. 2014, where they provide a repair template with 40 to 43 bp homology regions to achieve homologous recombination in the CDPK3 locus of T. gondii. If I understand correctly, the improvement stems from an older version of the author's protocol, so they should state so.
Thanks for pointing out this important information. Accordingly, we incorporated the findings from the paper published by Sidik et al. and cited it in the manuscript. 

3) The authors do not cite the Larson et al. 2009 paper which formally demonstrated that TgCPL is the target of LHVS.
As suggested, we cited this paper. 

4) Figure 1: there is no explanation for figure 1C nor it is mentioned in the figure legends.
Thanks for recognizing this error. We have addressed this in the figure legend of our revised version.  

5) Figures 3 and 4: Authors should provide the plasmid maps required to express the sgRNA targeting TgCPL and to generate the proper repair template. However, I find that the plasmid maps are unnecessary. The authors should just provide a schematic representation of the region of interest (the region where the sgRNA is located). The two figures can also be merged into one as both are required for the same experiment.
Thanks for the suggestions. We combined Figure 3 and 4 into a single figure. In Figure 3A, we only showed the sgRNA region targeting TgUPRT gene in the template plasmid, which is replaced to different sgRNA depending on individual genes by site-directed mutagenesis. In Figure 3E, we incorporated the start and end areas of the pyrimethamine resistance cassette to show the regions where the primers can anneal to for the production of repair template. 

6) Figure 5: For the PCRs of the clones carrying the correct integration, a negative control (ie. the parental strain) should be provided to further demonstrate the success of the approach.
I suggest to add a legend to each control the authors use for their PCRs (Δcpl or WT genomic DNA) instead or writing "positive control".
PCR with P5+P6: what are those bands in the gel? Can you speculate why do we see them in some clones but not in others?
For the Western Blot, which one of the clones was picked up for further analysis? The authors do not mention this.
As suggested, we incorporated the negative controls in Figure 4B. We also updated the names of the positive controls in the figure and figure legend. In terms of detection of the loss of TgCPL coding sequence by using P5 and P6, the primer set generated non-specific amplification. We marked and annotated these non-specific bands in the figure. We also included negative controls in Figure 4B. Since all of clones are correct, we picked the first clone for further validation by immunoblotting. We included this information in the figure legend as well.  


