[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Dear Dr. Bajaj,
Thank you so much for offering us the opportunity for us to revise our manuscript, entitled “The chronic sleep fragmentation model inducing cognitive deficit and anxiety-like behavior in mice" (ID: JoVE61531R1). We really appreciate your insightful editing advices and the efforts in gathering all the reviewers’ comments. It really helped us improve our manuscript substantially after making all the suggested edits. 

The point-to-point answers towards all the critiques or comments are listed below. We also addressed in detail how and where the text was modified, with the corresponding amendments highlighted in red in the revised manuscript. This revision has been approved by all the co-authors for the resubmission. 

Thank you for all your support. 

Sincerely, 

Fengfei Ding, M.D.
Aug 1st, 2020,

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]












Editor

1. The editor has formatted the manuscript to match the journal's style. Please retain and use the attached file for revision.

Response: Thanks. We would retain and use the attached file for revision.

2. Please address all the specific comments marked in the manuscript.

Response: Thanks for the kind reminder. We have addressed all the specific comments marked in the manuscript.

3. The manuscript needs thorough proofreading. Please use professional copyediting services if available.

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Response: Thanks for the comment. We have performed thorough proofreading and made corresponding improvements to the manuscript. We can pursue professional editing service if necessary.

4. [bookmark: OLE_LINK12][bookmark: OLE_LINK13]Please ensure that the highlight is no more than 2.75 pages including headings and spacings.

[bookmark: OLE_LINK121][bookmark: OLE_LINK122]Response: Thanks for the kind reminder. We have checked and ensured that the highlight is no more than 2.75 pages including headings and spacings.




Reviewer#2

1. In Comment #4 from Reviewer#2 for the initial review process, this reviewer asked why Morris water maze (MWM) and the novel object recognition test (NOR) were performed after terminating the CSF protocol at day 60. This was because the results presented in Figures 3 (NOR) and 4 (MWM) may be confounded by the effect of recovery sleep instead of chronic sleep fragmentation alone. For example, why there were no significant differences between the two groups in Figures 3A, 3B, and 4C may be because the CSF group had partially recovered from CSF effect. The statement of the authors on this point in the rebuttal letter is not clear enough. Although they described that "Open field test and Forced swimming test could be finished within a few hours, so that we performed these tests a few days prior to the termination of SF," the training phase or the habituation phase for MWM and NOR can also be finished within a few hours. Why cannot the mice be put back to the CSF protocol each day after the training/habituation for MWM and NOR? The authors should discuss in the manuscript whether it would be possible/better to perform MWM and NOR during CSF protocol to avoid the effect of recovery sleep. In addition, especially if it is not possible/recommended for some reason to perform MWM and NOR during the CSF protocol, the authors should discuss in the manuscript that the effect of recovery sleep might have confounded the results for MWM and NOR shown in Figures 3 and 4.

Response: Thanks for the insightful and helpful comments. We agree that conducting the behavioral tests after termination of sleep fragmentation treatment might involve the effect of sleep recovery. We included the discussion about the effect of sleep recovery for NOR and MWM based on the current protocol in manuscript. (page 15, line 349 to page 16, line 353). Further studies can be conducted to compare the difference between protocols setting the sleep fragmentation termination time point before or after the behavioral tests. Based on the current protocol and experimental results, it suggests that the cognitive impairment as well as pathological changes resulted from chronic sleep fragmentation persists for at least 8 days after termination of the treatment. We also encourage to conduct the NOR and MWM tests in parallel instead of in sequential order to minimize the interference from the preceding test. 


2. There are still minor grammatical errors in the manuscript, although in a much smaller number than in the original manuscript.


Response: Thanks for the advice. We have performed thorough proofreading and improved the manuscript to our best.




Reviewer#3

1. [bookmark: OLE_LINK256][bookmark: OLE_LINK257]Lines 73-74 "…modified by Sigrid [24]" - but [24] listed in the REFERENCES on line 511 is an article by Li et al (The last author is Sigrid Veasey.)

[bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK283][bookmark: OLE_LINK288]Response: Thanks for the comments. We have revised this sentence in (page3,line 75-76)

2. Lines 166-167 and line 388 "…normally the sleep phase for mice." This is not correct. Mice typically exhibit ~60-70 percent of their daily sleep during the light phase, and the remainder during the dark phase. This should be correct to read "the time when mice exhibit the majority of their daily sleep."


[bookmark: OLE_LINK95][bookmark: OLE_LINK96][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Response: Thanks for the advice. We have corrected the sentence in (page 15,line 338-339)

3. Line 197 "underweight of 20 g…" should read "weighing less than 20 g"

[bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK97][bookmark: OLE_LINK98]Response: Thanks for the advice. We have corrected the sentence in (page8, line 176)

4. [bookmark: OLE_LINK69][bookmark: OLE_LINK70]Line 374 "settled light cycle" could be replace with "controlled light cycles"

Response: Thanks for the advice. We have replaced the "settled light cycle" with "controlled light cycles" (page 14,line 324)
	



Reviewer#4
 
1. [bookmark: OLE_LINK65]In the introduction section, sentence "Cognitive deficit and anxiety-like but not depression-like behavior after CSF treatment were evaluated by Morris water maze, novel object recognition, open field test and forced swimming test." should be changed. Namely, authors evaluated anxiety as well as depression like behavior, but results showed presence of anxiety and not depression like behavior (Fig 4). Please correct this statement.

[bookmark: OLE_LINK112][bookmark: OLE_LINK113][bookmark: OLE_LINK114][bookmark: _GoBack]Response: Thanks for the helpful advice. We are sorry for the confusion. We have corrected this statement as suggested in (page 5,line 113-115)
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