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Dear Dr. Warren,

Your manuscript, JoVE60060 "Assessment of lymphocyte migration in an ex vivo transmigration system," has been editorially and peer reviewed, and the following comments need to be addressed. Note that editorial comments address both requirements for video production and formatting of the article for publication. Please track the changes within the manuscript to identify all of the edits.

After revising and uploading your submission, please also upload a separate rebuttal document that addresses each of the editorial and peer review comments individually. Please submit each figure as a vector image file to ensure high resolution throughout production: (.svg, .eps, .ai). If submitting as a .tif or .psd, please ensure that the image is 1920 x 1080 pixels or 300 dpi. Additionally, please upload tables as .xlsx files.

Your revision is due by June 5, 2019.

To submit a revision, go to the JoVE submission site and log in as an author. You will find your submission under the heading "Submission Needing Revision".

Best,

Phillip Steindel, Ph.D.
Review Editor
JoVE
617.674.1888
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____________________________________

Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The manuscript has been read through for grammatical errors and typographical errors have been corrected 
2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps. This is done.
3. Please define all abbreviations before use; e.g., RPMI. All abbreviation have been defined.
4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: GentleMACS, EasySep, RapidSpheres We have removed trademark names and commercial language and replaced these titles with generic names.

Protocol:
1. 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 headers 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader. The filmable content has now been highlighted.

2. Please add more details to your protocol steps. 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps. This is now done.

Specific Protocol steps:
1. Please provide more details (or a reference) on lung and spleen excision. A reference has been added to the text of the manuscript. 

Figures:
1. Please explain the error bars in the figure legends. The error bars have been explained in the figure legends now.

References:
1. Please do not abbreviate journal titles.
This was on oversight in the original submission. All the title have been corrected.
Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol. We have double checked the Materials and Equipment list, everything should now be included in this document. 

Reviewers' comments:

Reviewer #1:
Manuscript Summary:
This manuscript describes a methodology for lymphocyte migration towards a chemoattractant using a modified version of the traditional Boyden chamber.
Protocol described in the manuscript is simple but not necessarily cost effective as claimed by the authors.
In light of many similar protocols available in the literature, it is unclear if this manuscript in the present form adds up to existing literature. 

Major Concerns:
Lymphocytes can migrate through pores without the presence of chemokines.I have never seen passive migration of T cells through 3 micron-sized pores. The presence of chemokine is absolutely necessary for the migration to occur. At the smallest size a T cell may be 7 micron across, unless they are dividing/proliferating at which stage they get larger (7-20 microns), as such we took this reviewers suggestion just below regarding placing chemokine in the top and bottom chambers and show in these new results that migration in this transwell system is an active process that requires chemokine (see newly added Figure 2)
Incubation period of 72h is long enough for all the lymphocytes to migrate. This is a typo in the original submission, the T cells and ILC2 were incubated from 48 hours total. In addition, we do not see passive migration of lymphocytes in these experiments. 
In order to conclusively show that lymphocytes are dependent on chemokines one needs to use pertussis toxin to block the migration. To confirm the dependence of CD4+ T cell migration we repeated and experiment using the suggestion in the very next comment to confirm that this is a chemokine-dependent process. These new data are contained in Figure 2. 
If chemokines are used in the top chamber, do the lymphocytes stop migrating? Yes, the CD4+ T cells do not migrate when there is chemokine in the top chamber. This was an excellent suggestion by the reviewer. Please see new Figure 2.

Rationale of performing suboptimal migration experiment is not well explained in the text. Generating suboptimal results is required by the journal to help someone performing the experiment know what to expect when the experiment doesn’t work properly. We have added a sentence to provide a rationale for producing these results.  

Minor Concerns:
In the method section following clarifications are needed,
1. Is the FBS heat inactivated or complement deactivated? It is now clearly stated that the FBS was heat-inactivated.
2. Please clarify if the nature of 40uM cell strainer. Is this a nylon strainer? Yes, you are correct the strainer was nylon, and we have added this detail to the manuscript as well. 
3. Fig 2B shows that CCL17 migration (bottom chamber) is significant (as denoted by asterisks) but the text states otherwise. Please correct the discrepancy. We have corrected this in the manuscript.
4. Fig. 2A if CD4 cells migrate from top to bottom chamber, then cells in the top chamber need to go down. Based on the bar graph there is no change in number of cells in the top chamber. We have reviewed this figure, and the purpose of the graph is to compare the media, CCL22 and CCL17 bars. When comparing each bar the percentage of CD4+ T cells do go down in the top chamber when comparing media to CCL22 treatments. 


Reviewer #2:
Manuscript Summary:
I am not an expert of biological procedures to obtain cells ex vivo so I am not entitled to check the single laboratory steps for each procedures. Anyway the description is very detailed and complete. Each steps is logically well defined.
In the experiments, population of cells (CD4 T and ILC2) from mice (placed separately in the top chambers of a transmigration system) are induced to transmigrate across a porous membrane by the presence of chemokines in the bottom chambers of a transmigration system.
The proposed experiments is very interesting because allows the observation of a complex phenomena in a simple and quite cheap set up. The Boyden chamber set up is, in literature, a very well known set up, many times described in literature for chemotactic investigations.
Together with these advantages, the Boyden chamber set up has been recognized as a set up with many limits that keep the experimental conditions very far from the "real" ones. These limits are mostly related to the mechanobiology: the mechanical stimuli from the blood and from the tissues on cells are absent.
As the authors said, these experiments is very useful to determine the reaction or not of a cell population to a given chemokine.
The authors show also some results able to validate the results of the main experiment : in the wrong conditions of %Co2 and temperature, survival cells do no transmigrate. In the absence of chemical stimulus the transmigration happens but it is a very negligible contribution. these results show that the experiment "sees" the effect of the chemokine on the transmigration of cells through the transwell insert.
Thank you for these comments.
Major Concerns:
In the description of the framework: on one side the Boyden chamber ( easy going and cheap), on the other side the observation in vivo (expensive, complex, cruel .. etc) there are some technical solutions in the middle that you may consider to talk about.
These technical solutions are microfluidics lab on a chip, where researchers try to mimic in vitro the "real" environment, by introducing mechanical and fluid dynamic stimuli to complete the chemotactic condition, described by the Boyden chamber approach. We appreciate these suggestions and have added some discussion about alternatives or other systems that lie in ‘the middle’ for the readers to consider. 
Here some examples:
Lab Chip. 2015 Jan 7;15(1):195-207. doi: 10.1039/c4lc00741g. A novel device to concurrently assess leukocyte extravasation and interstitial migration within a defined 3D environment. Molteni R, Bianchi E, Patete P, Fabbri M, Baroni G, Dubini G, Pardi R.

Proc Natl Acad Sci U S A. 2015 Jan 6;112(1):214-9. doi: 10.1073/pnas.1417115112. Epub 2014 Dec 18. Human 3D vascularized organotypic microfluidic assays to study breast cancer cell extravasation. Jeon 
JS, Bersini S, Gilardi M, Dubini G, Charest JL, Moretti M, Kamm RD.
You may consider to insert some sentences about these kind of devices/approach. Thank you to this reviewer for including these references and insight into ways to improve the manuscript. Again, we have expanded this discussion in the manuscript. 

Although a complete description of the set up is not available in this document ( multiwells + transwell inserts but anything else but the pore size.. the thickness of the membrane, i.e.), the use of a Boyden chamber kind of set up makes the experiment more assimilable to an In vitro experiment than to an ex Vivo. In my opinion you should consider to review the title. The reason we used ex vivo versus in vitro in the title is because the use of allergen-challenged animals is absolutely necessary for the success of these experiments. In allergen-challenged animals an OVA-specific T cell response develops in vivo where T cells and ILC2 within the animals specifically upregulated CCR4, which are specific for CCL17 and CCL22.  One of the novel components of this manuscript is the assessment of the ILC2 movement towards these chemokines as well. These ILC2 need to be harvested from allergen-challenged animals as well in order to get enough of this rare cell to carry out the transmigration assay. As such, there is an ex vivo component to the work because the T cells/ILC2 are grown in vivo under conditions that make them well suited for this specific chemokinetic assay. In vitro would apply perhaps if the animals were naïve OR if the cells were from an immortalized cell line, e.g. Jurkat T cells.
Together with the video, a schematic representation of the set up would help the reader (and the spectator of the video!) to understand how the system works, direction of transmigration, chemotactic gradients and characteristic dimensions of the phenomena. This is a good point by the reviewer. We have developed a schematic to aid the reader of the manuscript and those watching the video to understand the movement of the cells and important characteristics of the assay. 
In the list of the materials/equipment I suppose that the 24-multiwell is missing (should be there? I may put it because it is the main piece of the set up, together with the inserts). Yes, the inserts come shipped in a 24-well plate, however, this is a great suggestion and this piece of the description that should be provided. This has now been added to the Materials/Equipment and in the manuscript it has been clarified.
Please check Typos in the titles of fig.1, section D -> + This has been corrected in Figure 1, and the remaining Figures were checked for consistency.
Please check fig 2, titles of sec B and C. CD45 ? check the legend We removed CD45 from the titles. Both CD4+ T cells and ILC2 are both CD45+ (pan lymphocyte marker). This details is unnecessary as it is included in the text of the manuscript. 

In compliance with data protection regulations, you may request that we remove your personal registration details at any time. (Remove my information/details) Please contact the publication office if you have any questions.
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