Editorial comments:
1. Line 39-42: Please move the lines to the introduction and cite the appropriate reference number.
Response: Lines 39-42 have been moved to the introduction and cited appropriately (highlighted in teal).

2. Please note that some of the references are duplicated (18 and 27, 6 and 30). Please replace/remove one of the references.
Response: We apologize for our carelessness. The citations have been removed.

3. Please ensure that the responses (Reviewer #3) in the rebuttal are included in the manuscript.
Response: Thank you for the editor’s reminder. The questions asked by reviewer #3 had been addressed in the last 2 paragraphs in the discussion (now highlighted in teal).

____________________________________
Reviewers' comments:
Reviewer #4:
Major Concerns:
In my opinion this protocol does not give any additional value to the known results.
Response: Thank you for the reviewer’s comment. We believe that this protocol will help advance the field of adoptive NK cell transfer therapy and CAR-NK therapy as follows:

1. The expansion system used by other groups require an additional NK cell isolation step[1]. As NK cells only represent 5-10% of the total lymphocytes[2], this step will result in a significant loss in starting NK cells, and increase the cost of manufacturing process, which results in lower expansion rate with high cost. Our current system does not require NK cell isolation step, which (1) simplifies the protocol and (2) reserves the limited amount of NK cells.

2. We and other groups (industry and academia) have compared our 221-mIL21 feeder cells with the currently well-known K562-mIL21-41BBL feeder cells and the results showed that the 221-mIL21 feeder cells out-perform K562-mIL21-41BBL feeder cells in both NK cell purity and expansion rate from in vitro and in vivo studies. This will significantly contribute to the field in making adoptive NK cell transfer therapy and CAR-NK therapy more affordable.

3. K562 is used to expand NK cells ex vivo because it does not express HLA molecules[1, 3]. However, the interaction between HLA molecules and NK cell receptors is necessary for NK cell “licensing”, i.e., training NK cells to appropriately activate[4]. Therefore, NK cells expanded with K562 feeder cells may remain unlicensed and could result in hyporesponsiveness[5]. 221 cell line, however, expresses low amount of HLA ligands for NK cell “licensing”[6], and therefore may prevent activation-induced NK cell death, as well as licensed NK and CAR-NK cells.

4. A current bottleneck in the field is that expanded NK cells by cytokine addition are phenotypically exhausted[7]. By using the 221-mIL21 feeder cell system, we not only demonstrated that the expanded NK cells are not exhausted but also have higher cytolytic functions compared to that of NK cells expanded by K562-mIL21[8].

5. To our knowledge, we are the first group to have demonstrated the antitumor responses of expanded NK cells in vivo using different feeder cell lines, and the results showed that NK cells expanded with 221-mIL21 have better anti-tumor responses compared to that of NK cells expanded with K562-mIL21[8]. 

Collectively, the expansion system described in this protocol adds substantial value to the adoptive NK cell transfer and CAR-NK therapies by providing (1) more simplified protocol, (2) robust and reproducible protocol, (3) higher NK cell purity and expansion rate, (4) less exhaustive NK cells, (5) more affordable adoptive NK cell transfer and CAR-NK therapies in the near future.

Reviewer #5:
Manuscript Summary:
Ma et al accurately explain the protocol of expanding CAR NK cells from liver tissue. The protocol is nice, clean and easy.

Major Concerns:
None

Minor Concerns:
None


Reviewer #6:
Manuscript Summary:
The protocol to expand NK and CAR-NK using 221-mil-21 feeder cells is described clearly and in details.

Major Concerns:
None

Minor Concerns:
please make sure of the formular listed in line 325. I think the expansion rate should be calculated by dividing the number of NK cells after T days of culture by the respective number on day 0.
Response: Thank you for the reviewer’s comment. We have changed the equation in the main text (highlighted in teal).
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