We thank the editor and reviewers for their comments, which have improved our protocol.

Editorial comments:

Changes to be made by the author(s) regarding the manuscript:

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

We have proofread the manuscript to eliminate any noticeable language errors.

2. Please define all abbreviations (TE, PNK, SAP, SOC, etc.) before use.

We have defined all abbreviations on first use.

3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols ((tm)), 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 and Reagents. You may use the generic term followed by "(see table of materials)" to draw the readers' attention to specific commercial names. Examples of commercial sounding language in your manuscript are: One Shot Stbl3, Gibson assembly, QuickExtract, NanoDrop, Qubit, Fluidigm, Access Array System, Illumina MiSeq, etc.

As suggested, we have used generic terms followed by “(see List of Materials)” to draw the readers’ attention to specific commercial items.

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

We have revised the text to avoid the usage of any personal pronouns in the protocol text. 

5. Please revise the protocol to contain only action items that direct the reader to do something (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." Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible.

We have gone through the protocol to ensure that it contains primarily actions items described in imperative tense. We have also included safety procedures, when necessary.

6. Lines 162-170: Please include these in a Table.

We have created a Table for the oligonucleotide sequences.

7. Please add more details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. 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. See examples below.

As requested, we have added more details to some of our protocol steps.

8. 2.1.1, 2.4.3: Please provide composition of TE buffer, SOC media, etc. If they are purchased, please cite the Table of Materials.

As requested, we have provided the compositions in the Table of Materials.

9. 2.2.4: Please provide the composition of loading dye.

As requested, we have provided the composition of the loading dye in the Table of Materials.

10. 5.1: Please specify the reaction temperature.

As requested, we have specified the reaction temperature.

11. 5.2: What volume of cell culture is added?

As requested, we have specified the volume.

12. 6.3: Please specify growth conditions.

As requested, we have specified the growth conditions.

13. Lines 431, 470: What wavelengths are measured?

As requested, we have specified the wavelengths.

14. 7.2.9: Please describe how to quantify the band intensities using ImageJ.

As requested, we have described how to quantify band intensities in ImageJ.

15. After you have made all the recommended changes to your protocol (listed above), 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.

Since George Church’s laboratory has recently published a JoVE article on “CRISPR Guide RNA Cloning for Mammalian Systems”, we propose to focus on more downstream parts of our protocol. In particular, we have highlighted the parts on expanding individual clones and evaluating editing efficiency using the T7EI assay.

16. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense.

We have highlighted complete sentences that contain actionable items.

17. 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 have highlighted all relevant details for filming.

18. Figure 4: Please use the micro symbol µ instead of u for the scale bar unit.

As requested, we have used the micro symbol µ.

19. Figure 8: Please explain the red boxes in the figure legend.

As requested, we have explained the red boxes in the figure legend.

20. Table of Equipment and Materials: Please provide lot numbers and RRIDs of antibodies, if available.

As requested, we have provided information about the β-actin antibody.

21. Discussion: Please also discuss critical steps within the protocol and any limitations of the technique.

We apologize for the lack of clarity. We have now explicitly stated the critical steps (design of donor template and single cell cloning) as well as current limitations of the CRISPR-Cas technology (last paragraph of discussion section). 

22. References: Please do not abbreviate journal titles.

[bookmark: _GoBack]As requested, we have listed the journal titles in full.

Reviewers' comments:

Reviewer #1:

Manuscript Summary:

In this manuscript by Liu et al., the authors provide a step-by-step protocol describing the detailed procedure of CRISPR genome editing in the mammalian cell lines. The text is mostly clearly written. However, in some places, the lack of illustration or specific examples makes it hard to grasp the methodology.

We apologise for the lack of clarity. We have included some specific examples to aid in the understanding of our protocol.

Major Concerns:

1. Table 1. The N, R and V symbols should be specifically explained in the footnote. In addition, the position of PAM domain (5' or 3') should be specified.

As requested, we have explained the N, R, and V symbols and specified the PAM positions.

2. For application purpose, the authors may consider providing a list of all Crispr plasmids available from Addgene, or commercial sources.

As requested, we have added a note to direct the reader to all the CRISPR plasmids available on Addgene and have also included a table listing the more popular ones.

3. Page 3, under 1.3.3, the Sense and antisense sequences should be drawn in a reverse complement session to improve visualization. As a further clarification, the authors can use an example of one particular gRNA target, highlighting the target of spaces in its genomic regions with PAM clearly indicated.

As requested, we have now drawn the sense and antisense sequences in a reverse complementary fashion (Table 2). We have also given an example of one target genomic locus (Figure 2).  

4. Page 4, session 2.2, an example of Cas9 plasmid feature map and cloning site will be helpful.

As requested, we have provided a Cas9 plasmid map with its cloning sites (Figure 3).

5. Page 5, session 2.5.4, it will be helpful to give an example of primer sequences together with their relative locations on the Cas9 vector.

As requested, we have provided some primer sequences and their locations on the plasmid map (Figure 3).

6. Page 6, first line, an example of PCR primer sequences should be given.

The primers used for colony PCR can be used for Sanger sequencing as well. We have noted this in the protocol text.

7. Page 6, 3.1.1, an example of the sequence of ssODN donor template should be given.

As requested, we have provided examples of ssODN sequences (Figure 4).

8. In Figure 1, the ssODN sequences should be shown as single-stranded rather than double stranded. To facilitate interpretation, the authors may consider indicating the Cas12a or Cas9 preference for each type of donor templates in the same figure.

We apologize for the lack of clarity. The ssODNs are depicted as single-stranded. What we have meant to convey, is that the sequence of the ssODN template can be derived from either of the two DNA strands. We hope that the updated figure panel (now labelled as Figure 4a) and its associated legend are clearer now. We have also indicated the Cas12a and Cas9 preferences in the figure.

9. Page 7, 3.2.1, an example of the sequence of plasmid donor template should be given.

Instead of simply listing out a long plasmid sequence, we have created an illustrative example, which we hope will be more useful to readers (Figure 5).

10. Page 7, 3.2.2, an example of the sequences of the primers should be given.

As requested, we have provided an example of primer sequences for cloning a plasmid donor template (Figure 5).

11. Page 7, 4.2, "...according to manufacturer's instructions". Do the authors here refer to instructions on transfection? An example of transfection reagent should be given here.

Yes, we are referring to instructions on the transfection. We have modified the text to improve its clarity. An example of a transfection reagent is given in the List of Materials.

12. Page 9, 7.2.2, an example of the primer sequences should be given.

As requested, we have provided an example of the primer sequences in Figure 6.

13. Page 9, 7.2.5, what buffer?

We apologise for the lack of clarity. We are referring to the buffer that comes with the T7 endonuclease I and have updated the protocol text accordingly.

14. Page 10, 7.3.2, an example of the primer sequences should be given.

As requested, we have provided an example of the primer sequences in Figure 6.

Minor Concerns:

1. Total page numbers are off.

We will work with the editor to resolve the page numbers.

Reviewer #2:

Manuscript Summary:

In this manuscript, Tan et al. introduced a workflow of CRISPR gene editing toolkit which has great potential in the future genetic modification research work. Particularly, they described several endonucleases of CRISPR like Cas9, Cas12a, etc. They compared the pros and cons of different endonucleases and explained the rational of choosing favorable endonuclease sufficiently. In the method section, they provided the detailed steps of sequence design, transfection, efficiency evaluation, etc. They also discussed the possible issues and how to improve efficiency. The manuscript is well organized and illustrated the workflow explicitly.

We thank the reviewer for the kind remarks.

Minor Concerns:

Here are two suggestions:

1. Since the manuscript is describing the workflow of using CRISPR for gene editing, perhaps a flowchart such as a tree diagram is more straightforward than a paragraph in words to demonstrate how to choose endonuclease, how to select spacer sequence. The original protocol is perfect. Another tree diagram with branches can show how to make decision when they have different purposes or needs. It's easier to get the whole idea.

As requested, we have provided a flowchart in our revised manuscript (Figure 1).

2. I got the question about how the workflow works in primary cells until I read your brief discussion on stem cells in discussion section. I'm quite interested if you may share a little more experience in primary cells genetic modification because primary cells such as T cells, stem cells or other immune cells are very appealing to clinical therapy for now.

As requested, we have shared some of our experiences with primary cells in the discussion section.

Reviewer #3:

Manuscript Summary:

Authors do a very good job to lay out the basic protocol for performing CRIPSR-Cas9 mediated genetic manipulation. This will be very useful to the uninitiated people when they attempt the method.

We thank the reviewer for the kind remarks.

Minor Concerns:

For 2.3.1: Authors can modify the protocol to mention that quick ligase enzyme can be used for ligation of insert into vector as it only takes 15 min at room temperature for ligation and saves time.

We thank the reviewer for the suggestion and have added it to the manuscript text.

Also while transforming bacteria if the selection cassette is ampicillin, then one need not incubate bacteria at 37 C after adding SOC. Cells can be directly plated on ampicillin containing agar plates to save time.

We thank the reviewer for the suggestion and have added it to the manuscript text.
