We thank all reviewers for their thorough critiques and constructive suggestions to strengthen this manuscript. Below we provide a point-by-point response to each editor/reviewer comment. 

Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
CAR-T vs CART vs CAR T cells? Please be consistent.

All prose have been proofread and corrected. 

2. Please do not abbreviate journal titles in the References.

This has been rectified. 

3. Please sort the Materials Table alphabetically by the name of the material. Please remove the TM and © symbols as well.

This has been rectified. 

4. Please shorten the title to be more concise.

Title has been modified. 

5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all 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: Dynabeads, etc.

This has been rectified in Material Table.  

6. 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.

More details added when necessary.

7. Please provide all volumes and concentrations used throughout.

This has been rectified. 

8. Much of the protocol is very generalized. Please provide specific values for specific instructions. We need these details so others can replicate the protocol.
We explained the details so that it is straightforward to replicate the protocol. Please specify any additional changes needed.   

9. How was harvesting specifically done?
The word harvest has been replaced with “collected” to provide clarity.

10. What are the flow cytometry parameters used?

This will be specific to each flow cytometer machine and meaningless to add it. 

11. Please provide RRIDs for the antibodies. What dilutions are used? What are their concentrations?

RRIDs for the antibodies have been included. All antibodies have to be titrated based on the specific LOT number and cell type. It is a value that must be determined. 

12. How many cells are centrifuged?

This information has been added. 

13. 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
14. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. 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.

This information has been added. 

15. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).



Reviewer #1:
Manuscript Summary:
Drs. Ghassemi and Milone present a technical manuscript describing their methodology for preparing engineered "CAR-T cells" intended for in vitro and in vivo functional study. The topic will be of interest to others and the manuscript is well written with sufficient detail. There are minor changes that would strengthen the manuscript prior to publication.

General points:
-in the introduction, the authors state that "CARs are synthetic receptors containing 3 distinct modules". This statement is incorrect. As defined, Chimeric antigen receptors are synthetic receptors that bind an antigen target. The precise composition is variable. 

Response: 
We appreciate the reviewer’s comment. We have modified the main text.   

-Please highlight that the phenotypic and functional characteristics of individual donors impacts the functionality and polyclonal subsets present at end-expansion. Donor to donor variability is not discussed, and should at least be mentioned, particularly as all the data displayed arises from the use of a single T cell donor.

Response: 
We agree with the reviewer regarding the effect of donor to donor variability on the final product. We now included this in the text.  
“The composition of the collected T cells in the premanufactured product is variable across patients and correlates with the therapeutic potential of CAR T cells.

-Please indicate the perceived etiology of the non-specific cytotoxicity seen in Figure 2A with the d3-WT and expand upon how this may affect toxicity following adoptive transfer to a human patient. Please indicate at what day the UTD (which may be untransduced control?) was harvested from culture. If d9, is there a d3 control?

Response: 
In general, there is a small degree of non-specific cytotoxicity from WT T cells co-cultured with targets cells in all killing assays. The underlying reason is that nutrient-rich culture conditions (including high serum levels) induces a global stimulus triggering T cell activation and signaling.  This is exacerbated in day 3 samples given their overall enhanced metabolic activity. UTD in this figure were generated at day 9. However, in years of killing assays, we see no significant differences between day 3 or day 9 (UTD). 

-Please discuss the possibility of non-integrants expressed at d3, and how this may impact functionality of cells. Was CAR expression measured on the hCD45+ cells collected from the mice (Figure 3B)? 

Response: 
Viral-mediated integration in activated T cells occurs within 12-24 hrs. 
CAR expression was measured in vitro prior to infusion. This is standard practice. 

-Description of representative results indicates strongly that cells harvested with limited expansion are functionally superior. Please include the caveat "using our method" to narrow this statement to expansion under the described circumstances. Other T cell activation and expansion protocols may obtain different results.

Response: 
We agree with the reviewer’s point the phenotype and function of manufactured products are highly influenced by specific method of ex vivo manufacturing. We included the phrase “using this method” within the text. 

Specific to methods:
-Within the description of the protocol, the media used for T cell expansion is not defined, except on D0. Is the same media maintained throughout? Is IL-2 at the indicated concentration used throughout?

Response: 
The medium is consistent throughout T cell activation and expansion unless otherwise noted.100 units/mL IL-2 is used throughout T cell expansion as mentioned in method.
We now included this on the T cell activation and expansion section. 

-Within "CAR-T proliferation and cytokine secretion", description of re-feeding on day 3 does not include media type and whether cytokine is added at this step.

Response: 
This has been modified in the main prose. 

-Luminex-based analysis of secreted cytokine is mentioned, but without data presented or a full description of the protocol or instrumentation used. Please remove, or add data and describe how these experiments are typically performed (as this is a methods paper).

Response: 
This has been modified in the main prose. 
[bookmark: _GoBack]
-Cytotoxicity assay should include centrifugation of plate prior to collection of supernatants to transfer to LumaPlate

Response: 
This has been modified in the main prose. 

-When were the cells harvested from mice displayed in figure 3C? The legend indicates PB analysis every 2 weeks - is this data available to display?

Response: 
The figure has been modified to include the date. We only included a representative graph due to space limitations. 


Reviewer #2: 
Manuscript Summary:
The authors describe methods of generation of CD19 CAR T cells using lentiviral transduction. Some additional methods to assess the function of CD19 CAR T cells in vitro and in vivo are also provided

Major Concerns:
none

Minor Concerns:
1. Perhaps the authors should also discuss the possibility of preserving CAR T expansion/persistence potential by replacing a differentiation-inducing cytokine IL-2 with something milder like IL-15 and IL-21.

Response: 
We appreciate the reviewer’s comment. This is discussed in the last 4 lines of the discussion.

2. Do CART cells harvested early vs late post transduction survive freeze-thaw differently? Would be interesting to look or discuss, if the authors have data

Response: 
A very interesting question which we have tested previously- there is no difference in cryopreservation quality between d3 and d9 cells.

3. Legends would be helpful in Fig. 1A and B

Response: 
Legends have been added accordingly. 

4. A few typos, should be fixed during copyediting

Response: 
We appreciate the reviewer’s comment. Typographical errors have been corrected. 

