Response to the Reviewers:

We thank the reviewers for their positive and constructive comments about our manuscript. Their valuable suggestions have indeed strengthened the manuscript immensely. 

Reviewer # 1:
Thanks for your very insightful comments.

Major Concerns
1. There are no major concerns with the protocol as it is sound and provides a method for analysis of monocyte trafficking into the CNS.
Response: Thankyou.

2. The authors state that Figure 1 demonstrates 100% efficiency of cellular labeling. This figure should include DAPI staining or phase images along with a merge to demonstrate the total cell population, and then the percentage of that total population that is labeled can be assessed by the reader.
Response: Actually following PKH-26 labeling, the cells were smeared and visualized   immediately. There was no staining after smearing and doing DAPI could hamper with the label. Thanks.
 
3. Figure 2, panel A needs to be labeled to be able to determine which image is the perivascular cuff and the parenchyma. The figure legend for this figure also needs to define what is in panels A, B, and C and a very brief description of how panels B and C were determined. 
Response: We have labeled Fig 2, Panel A as suggested by the reviewer and have also clarified details in the figure legend.

4. Figure 3 is sufficient but could be better by putting the cocaine and inhibitor treatment along with the BMM isolation and analyses all in a timeline format to impress upon the readers the duration of this experiment and interplay between the treatment of the mice with the drug and inhibitor compounds to the isolation and culturing of the BMMs for the final analysis as these two procedures are occurring simultaneously.
Response: We have added this timeline in the new Figure 3.

5. The authors could briefly describe alternatives within the protocol itself instead of placing one sentence at the end of the discussion.  Alternatively, the authors could provide a little more detail as to why their protocol is better than the alternative in the discussion.
Response: We have discussed in the Discussion section why our protocol is better than the alternative. 

6. The authors should add a very brief comment on the fact that this type of procedure can be used for more than just looking at cocaine’s impact on the migration of cells.  The fact that this procedure could be adapted to several drugs of abuse or other compounds is one of the strengths that is not mentioned here.
Response: A very good point that has now been addressed in the discussion. Thanks

Minor Concerns
1. The manuscript has several grammatical errors throughout the text. It needs to be proofread.
Response: Our apologies. We have now done the needful.

2. Line 15-16 of the long abstract should be referenced.
Response: Already done

3. Protocol 1, Step 2: The incubation with ACK lysing buffer should be performed at what temperature?
Response: This step was performed at room temperature and has been mentioned in the text.

4. Protocol 1, Step 3: How much DMEM media was used to resuspend the pellet.  Is this a fixed volume or based on pellet size etc?  Is the DMEM bought?  If so this needs to be on the reagents list.  If not purchased the components and concentrations should be given. Is the DMEM supplemented in any way at this step as it is in Step 4.
Response: 50 ml of DMEM was used to resuspend the pellets isolated from bone marrows collected from 7 mice. We usually use 50 ml of DMEM for this number of mice. DMEM was bought from Invitrogen (Cat# 11965). DMEM was not supplemented in this step as it was in Step 4. All points corrected in the text.

5. Protocol 1, Step 4: What volume of DMEM is used in this step.  See concern 2 above.  Description of culture in Teflon tubes should be expanded.  How often are the cells split, if at all?  What size tube is used?  Is this tube purchased; if so please add to reagents list? What temperature, CO2 concentration, and humidity are the cells cultured at?
Response: Sorry about this oversight. We used Teflon flasks instead of tubes. 250 ml of Teflon tubes were used for the cell culture. Tubes were purchased from VWR (Cat# 29136-762) and were cultured at 5% CO2, 37oC. 

6. Protocol 1, Step 5: Please provide the Ab used in the reagent list for CD11b.
Response: CD11b antibody was purchased from BD Biosciences (Cat# 561689) and has now been included

7. Protocol 2, Step 2: “Inject cocaine and BD1047 intraperitoneally (i.p) at a dose of 20 mg/kg once daily.”- Authors should if both components are 20mg/kg and in what the have been resuspended in (water, PBS, etc).  The author should also clarify the duration of the treatments and if saline is injected in the cocaine only and saline only for the 2 days of injections in the BD1047 only. 
Response: Changes made in the text as suggested.

8. Protocol 3, Step 1f: It seems as though information is missing from this step, authors should expand this step. 
Response: We have corrected this now. Thanks.

9. Protocol 3, Step 2 and 3: Provide more detail with regards to the transcardial perfusion and removal of brain tissue as this will be necessary for the reader and the script for the video.
Response: Done 



Reviewer 2:
Thanks for your very insightful comments.

Major Concerns:	
1. Results part 2. It is not clear which mice were used in which experiment, nor which BMM were injected into them. Perhaps a table would make this more clear. 
             Response: We have described this in detail now. 

2. If regular BMM are infused into an R2 KO mouse, there would still be migration of the BMM into brain (as the BMM would have R2). 
Response: Regular BMM are infused into a CCR2 KO mice, there would be migration of the BMM into brain since CCR2 in regular BMM be bound with CCL-2.

3. R2 KO BMM infused into an R2 KO mouse would not reveal if migration is dependent solely on R2 on the Øs, as CCL2 also has effects on ECs.
 Response: That is exactly what we see in the results. Thanks.

4. Using a regular mouse with R2 KO BMM would be the preferred study? R2 KO BMM infused into an otherwise regular mouse would reveal the role of CCR2 in neuroinflammation. If this was the experiment, it should be more clearly worded.
Response: This is a good point, however, in our published report we did not do this study. Thanks though for raising a good point.

			
5. The reason for examining hippocampus is not immediately clear. Would other brain areas be examined for other diseases to be examined?
Response: Sorry for this oversight, Parenchymal regions were counted in the entire area of 3 coronal brain sections: 1.94 mm, 1.34 mm, and 0.14 mm to bregma according to a previous report using ImageJ (Exp Neurol.2009;219(2):583-585.) and not just the hippocampus. 

6. Figure 1 would be more informative if a nuclear dye was also included. This would allow the observer to determine that labeling is 100% efficient.
      Response: Please see response # xx to reviewer 1.

Minor Concerns:	
Step 4: please advise what the stereological counts are of. These sentences also seem out of order. Perhaps sectioning the brain first, then mount, then count?
Response: We have changed this paragraph based upon reviewer’s suggestion.

Step 5 of in vivo transmigration assay is too specific. This should be more generic.
Response: Done

Figure 2: there is no evidence that the MCP-1 (CCL2 should be used) is derived from microglia. There are other cells in brain capable of producing CCL2.
Response: We have shown the expression of MCP-1 in microglia in our provious published paper in Blood. Yes, we agree that astrocytes and neurons are also capable of producing CCL2. 

Last column of table could be removed?
Response: Done

Additional Notes to the Author
Overall, this is an elegant study. I am not sure adding the radiolabelled monocytes adds anything to this manuscript.
Response: Agreed and now this is deleted.

I would love to see if there are differences between adhering/ perivscular BMMs and invading/ parenchymal BMMs. Do the R2 KO BMMs adhere but not migrate? This may require using the R2 KO BMMs in an otherwise normal animal as CCL2 could bind to ECs (Andjelkovic 2000) and stimulate them. This would separate brain events from nonbrain. Your technique would allow this question to be answered.
Response: VERY good point and will be kept in mind for our future studies.
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