Qualitative and quantitative analysis of the immune synapse in the human system using imaging flow cytometry
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Point-by-point reply

Editors comment
Please abbreviate all relevant journal titles. See, for example, refs 12 and 15.

Authors reply 
The journal titles are now abbreviated.

Editors comment
•There are many minor grammatical errors and incidences of odd phrasing in the manuscript. We recommend proofreading by a native English speaker. 
These include, but are not limited to: 
-Line 48: analysis is restricted to a limited number of cells and does not allow to evaluate rare events 
-Take care not to crash units, and please use uppercase L for liter. E.g. 1ml should be 1 mL. 
-Additionally, 37°C should be 37 °C -60min should be 60 min 
-300g should be 300 g, etc. 
-Do not use decimal point in place of comma in units. For example, 1.200 rpm should be 1,200 rpm or 1200 rpm. 
-3.5: “temperature in the dark for 30 min..” two periods. -5.4: “coloured”; “colours” 
– please use American English throughout. 
-Line 257: “The imagery on the left shows sample images of…” 
-Line 291: “…can be evaluated by eye in an imagery…” -Line 289: “In opposite to flow cytometry…”  

Authors reply 
We changed the manuscript accordingly.

Editors comment
•Additional detail is required: 
-3.2, 3.3, 3.4 and others “pellet and resuspend” – is this always at 300g / 10 min at room temperature? Please include all centrifuge conditions for each step. 
-3.4 “Then, wash cells by centrifugation” – was them with what wash medium? 
Unnecessary branding should be removed from the Figure 1 legend: IDEASTM does not need to be named here.  

Authors reply 
We added all missing information and removed the brand in the figure legend.

Editors comment
Results: 
-“The number of T-cells that form a couple with APCs and have simultaneously CD3 and F-actin enriched is of prime importance to compare different samples.” Please edit for grammar and also expand on this. Why is it of “prime importance”? 

Authors reply 
This paragraph has been revised. See also comments of reviewer #3.

Editors comment
-Please describe the individual elements of the screenshot and how they are related in more detail in the legend for Figure 1.

Authors reply 
The figure and figure legend are revised.

Editors comment
•If your figures and tables are original and not published previously, please ignore this comment. For figures and tables that have been published before, please include phrases such as “Re-print with permission from (reference#)” or “Modified from..” etc. And please send a copy of the re-print permission for JoVE’s record keeping purposes.                                                     

Authors reply 
The are no original figures from any other publication. However, the exact gating strategy is based on Wabnitz et al. 2015 (doi:10.1016/j.jim.2015.03.003). Please indicate if a re-print permission is needed.

Editors comment
•JoVE reference format requires that the DOIs are included, when available, for all references listed in the article. This is helpful for readers to locate the included references and obtain more information. Please note that often DOIs are not listed with PubMed abstracts and as such, may not be properly included when citing directly from PubMed. In these cases, please manually include DOIs in reference information.                                                   

Authors reply 
The DOIs are now provided.


Reviewers' comments:
Reviewer #1: 
Manuscript Summary: 
The article describes a fast method to analyze the immune synapse directly ex vivo with limited amount of blood.  

Major Concerns: None.  

Minor Concerns: 

Reviewers comment
The protocol 1 does only describe the lysis of the erythrocytes, but not the purification of the CD3+ T cells by MACS as mentioned in the Table for Materials/Equipment. 

Authors reply 
All experiments were performed with pan-leukocytes, without purification of CD3+ T-cells. Information about MACS reagents and equipment are now removed. 

Reviewers comment
Moreover, the concentrations and distributers of Phalloidin, anti-CD3 Ab and DAPI are missing. Please add this information.  

Authors reply 
We now included that details in the material list. Moreover, a description of distributors and concentrations of Phalloidin, CD3 and DAPI are provided in the protocol section 3.3 and the materials template.

Additional Comments to Authors: N/A   

Reviewer #2: 
Manuscript Summary: 
The authors describe in detail their method for using imaging flow cytometry to quantify f actin accumulation at the immunological synapse.  

Major Concerns: 
I have no major concerns.  

Minor Concerns: 
Reviewers comment
1) The authors could strengthen the work by highlighting that others have done this using ex vivo APC rather than loaded cell lines (eg Markey et al, already referenced in the manuscript), thus broadening the applicability to assessing APC function rather than simply T cell response capacity (as is the case in the experiments the way they are performed here using a loaded cell line as the APC). Experiments of this type can now be done on a range of instruments, and while the cell preparation may be the same the specific work flow, instrument settings etc will not apply, and addressing this would help the work have broader applicability. 

Authors reply 
We agree with the reviewer that a broader description of potential applications of the workflow would strengthen the manuscript. We revised the first paragraph of the discussion and included this information. 

Reviewers comment
2) The method is clearly written for use with the Amnis/Millipore Imagestream instrument and IDEAS software, but nowhere do the authors state this clearly (it is mentioned as an aside to a point re: acquisition speed in the discussion).  

Authors reply 
[bookmark: _GoBack]The instrument and software are now clearly described in the first paragraph of chapter 4 and the material template.

Additional Comments to Authors: N/A   

Reviewer #3: 
Manuscript Summary: 
This study analyzes the immune synapsis (IS) by flow cytometry. It describes a method to identify cell conjugates with CD3 and F-actin at T-Raji cell junctions.  It is difficult to determine the validity of this methodology to quantify formation of IS, as well as to calculate the percentage of a given protein at the IS. The figures are poorly explained. I did not find this method useful to analyze IS formation. A useful procedure to study IS with T-cells and SEB-loaded Raji cells should provide two types of parameters: 

Reviewers comment
1.- The percentage of cells forming IS in the presence and absence of SEB (negative control). It is important to quantify formation of conjugates with and without SEB, as well as the number of conjugates with CD3 at the T cell region that contact the Raji cells, which identifies IS formation. 

Authors reply 
A quantification of cells with a mature immune synapse is now included in Fig. 2A.

Reviewers comment
2.- The percentage of a given protein (CD3, F-actin…) at the IS region. Many studies on IS formation study translocation of a protein to the IS. Therefore, it is necessary to quantify how much protein (CD3, F-actin….) accumulates at the T-Raji contact area. A method that determines the amount (%) of a protein at the IS in T cells would be relevant.  These parameters should be determined and presented in a revised manuscript, which must describe properly the results and the figures. 

Authors reply 
The authors are thankful for this suggestion. Quantification of the amount of protein at the immune synapse is exactly what the presented workflow was developed for. This point was not clearly enough stated in the manuscript. Thus, a quantification of CD3 and F-actin enrichment in the T-cell/APC interface is now included in Fig. 2 B and C.

Reviewers comment
Perhaps the authors should consider the use of transfected T cells (Jurkat cell line).  

Authors reply 
One major strength of the here presented method is that the immune synapse can be analyzed between APCs and primary human T-cells without purification of T-cells, but rather using pan-leukocytes. Thus, Jurkat cells would be out of the scope of the here presented workflow. 

Major Concerns: N/A  Minor Concerns: N/A  Additional Comments to Authors: N/A
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