Dear Dr. DSouza,
[bookmark: _GoBack]
Thank you for the opportunity to revise our manuscript.  We have attempted to address the editor’s comments as well as the reviewers’ comments. Please let me know if there are any additional questions or concerns.  We would be happy to address any issues that arise.  Below is a point-by-point response.

Thank you,

David Padua, M.D. Ph.D.


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.
Thank you for the opportunity to review the manuscript.  We have thoroughly reviewed the revised manuscript for spelling or grammatical errors.

2. Keywords: Please provide at least 6 keywords or phrases.
We now include 6 keywords for the manuscript.

3. Please define all abbreviations before use.
All abbreviations are now listed after the keyword section.

4. Please use SI abbreviations for all units: L, mL, µL, h, min, s, etc.
SI abbreviations are now used for all units.

5. Please include a space between all numerical values and their corresponding units: 15 mL, 37 °C, 60 s; etc.
All numerical values have a space between their corresponding units.

6. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
We now list centrifuge speeds in centrifugal force. 

7. Please remove commercial language: Qiagen, Triton X-100, Optimem, etc.
We have removed the wording for Optimem and replaced it with “reduced serum media”. Triton X-100 is the name of a chemical compound so we believe removing it and replacing it with something else would confuse the readers. 

8. Please revise the protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
The manuscript has been edited to avoid the use of personal nouns.

9. 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. Please move the discussion about the protocol to the Discussion.
We have changed all of the actions to the imperative tense.

10. 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.
We have now gone into more detail throughout the protocol. Additionally, we now list the step for RNA extraction, cDNA synthesis and real time PCR. We also have addressed the examples below.

11. 1.2.6: Please describe how to maxi-prep bacteria.
We have now listed a detailed protocol for maxi-prepping bacteria in section 1.

12. 2.2: Please provide the composition of fibroblast culture medium.
While the fibroblast culture medium composition was in the previous solutions table, we have now altered its name to “DMEM complete” as these media are interchangeable

13. 2.5: What is DPBS? Please split it into two steps.
As there is no significant difference between DPBS (Dulbecco's phosphate-buffered saline) and PBS, we now just use PBS to make it easier to understand. 

14. 2.7: Please provide the composition of Wash Concentrate.
The Wash Concentrate is part of the p24 ELISA kit. We do not know its composition. We now state that a p24 ELISA kit is used at the beginning of the section to clarify this.

15. 3.1: Please specify the growth conditions.
We now state the growth conditions for the cells in section 3.

16. 3.2: Please specify centrifugation conditions (force and time).
We now state centrifuge conditions in section 3.

17. 4.6: Please specify the PCR primers used.
The sequences for the dCas9/HPRT1 PCR primers are now listed in section 4.11.

18. Lines 180-181: Please remove the embedded table. Please upload each Table individually to your Editorial Manager account as an .xls or .xlsx file. Reference the table in the protocol.
We have moved the p24 ELISA dilution table to an excel sheet and referenced the table in the protocol.

19. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step. Please include single-line spaces between all paragraphs, headings, steps, etc.
We have combined the shorter protocol steps so that each individual step generally contains 2-3 actions with a maximum of 4 actions.

20. 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.

21. 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.

22. 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.

The sections have been highlighted.

23. Please remove the embedded figure(s) from the manuscript. Please upload each Figure individually to your Editorial Manager account as a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file.
We have removed the embedded figures and uploaded .tiff images of each figure.

24. Figure 3: Please define the error bars in the figure legend.
We have defined the error bars for figure 3. 

25. Lines 393-423: Please include solution composition in a table and reference the table in the protocol.
We now include the solution composition as a table and reference the table in the protocol.

26. Discussion: Please discuss critical steps within the protocol.
We now discuss the critical steps within the protocol in the discussion, lines 442-449. 

27. For in-text references, the corresponding reference numbers should appear as superscripts after the appropriate statement(s) in the text (before punctuation but after closed parenthesis). The references should be numbered in order of appearance.
We now use the JoVE endnote style for the references.

28. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. See the example below:
Bedford, C.D., Harris, R.N., Howd, R.A., Goff, D.A., Koolpe, G.A. Quaternary salts of 2-[(hydroxyimino)methyl]imidazole. Journal of Medicinal Chemistry. 32 (2), 493-503 (1998).
29. References: Please do not abbreviate journal titles. If there are six or more authors, list the first author and then “et al.”.
We now use the JoVE endnote style for the references.

30. Lines 425-459: Please move such information to the Table of Materials.
Response: We now only list all materials in an excel sheet labeled “Table of Materials”. 

31. Table of Materials: Please sort the items in alphabetical order according to the Name of Material/Equipment.
The table of materials is listed in alphabetical order now. 

Reviewers' comments:

Reviewer #1:

Manuscript Summary:
The authors describe point-by-point method for CRISPR-based activation of lncRNAs (or genes in general). While the methodology is not really novel, however it may be a useful resource for researcher seeking to understand the basics of the CRISPR-based activation strategy.

Below are a few comments that need to be addressed:

Major Concerns:

1) The authors demonstrate successful activation of IFNG-AS1. They describe their gRNA design strategy. They mention to "ensure that the gRNA should be the reverse complement to the DNA sequence."

What is the evidence that targeting the reverse complement strand is important?

The two studies below do not support this:

In Gilbert et. al. 2014, they also found that "…the DNA strand that was targeted [did not] strongly correlated with sgRNA activity…"

Similarly, Konermann, et. al. 2015 reported: "high efficiency of guides within 200bp of the TSS regardless of strand orientation"

Can the authors comment on this?

The gRNAs in our representative experiment were designed by the company, Vector Builder. The protocol we listed was a reverse engineering of their design. We did not mean to suggest that the strand orientation mattered. We now clarify this in section 1 and suggest bioinformatic software for choosing gRNA sites. 

2) In the diagram below, the gRNAs appear to target downstream of the TSS. I can see from the "bp to TSS" that the actual TSS is downstream of the thin line that is drawn. What does the thin line represent? It's most intuitive that it should represent the entire transcript sequence and hence the beginning of the line should be the TSS. Can the authors fix this?

The thin line represents the location of the TSS on the genome. On our screen the thin line at “0” bp matches up with the TSS. The gRNAs are upstream of the TSS as denoted by the negative sign before bp, which is the common notation. 

3) In figure 2B: Were high Cas9 levels the basis for clonal selection? Did IFNG-AS1 levels always correlated with higher Cas9 levels?

We observed high Cas9 levels in all clones selected. We clonally selected cells to ensure a stable population before transduction with the gRNA containing virus. 

a. It would be great to plot Cas9 vs. IFNG-AS1 transcript levels to demonstrate this relationship and/or to determine whether there's a threshold effect.
b. Can the authors comment?

We did not test Cas9 levels versus IFNG-AS1 levels.

The paper could benefit with additional discussions. Other techniques such as the SAM system could be discussed especially when talking about difficult to induce transcripts. In our experience the promoters in the vectors can play a role in whether a construct works in your cell line of choice so some discussion on this topic could also be beneficial.

The system we used was the SAM system, we reference this in Maeder et al. We did not test different promoters in our system. We now mention in the discussion (lines 455-456) that depending on the cell line/tissue of origin different promoters might not work. 

Minor Concerns:
In the abstract there is a word missing in the sentence "In order to
study the molecular functions, lncRNA's can either removed or over-expressed so as to measure their cellular effects." I assume it should be "can be either…"

We have corrected the missed word. 

Step 1.1.4 guides can be obtained from commercial vendors, I think it is important to state where the ones are from that you are using. Addgene ID numbers could be useful here

We now state the source of the vectors in section 1 and refer to the table of materials for the catalog numbers.

Reviewer #2:

Manuscript Summary:
The manuscript described a method to over-express long non-coding RNAs using gene-activating CRISPR.

Major Concerns:

"1.1.1 Identify a gRNA sequence upstream of the nucleotide sequence "NGG" that also is within 100 base-pairs of transcriptional start site." What the "NGG" sequence and how to identify it? The "NGG" sequence as well as the gRNA specific for the target gene should be shown.

We now explain what “N” means and refer to bioinformatics software to choose gRNA sequences in the first section of the protocol. 

What is the difference between the manuscript and the references 4-6(Nat Methods, 2013, 10:973-6; Science,367 2012,337:816-21; Nat Methods 2013,10(10):977-9.)?

While the main difference between this manuscript and references 4-6 is the addition of the visualized protocol, there are also a few other big differences. First this is a complete protocol going with highly detail instruction about how to procure the reagents, preform all of the techniques required and analyze the results. We also discuss the pitfalls and limitations of this technique, many which were not stated in those references. We also created a different gRNA vector than stated in the above references. 
