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Dear Dr. Nguyen,
Thank you for your decision letter dated March 15th, 2019, regarding our manuscript JoVE59871, entitled "Establishment of gastric cancer patient-derived xenograft models and primary cell lines". We have taken the points raised by the editors and reviewers and added necessary data as the reviewer suggested. We are now re-submitting a revised manuscript with point-to-point responses to the critiques. I hope that you will find that the current version of our manuscript is suitable for publication in Journal of Visualized Experiments.

If you have any question regarding the re-submitted manuscript, please do not hesitate to contact me. 

Sincerely yours,

Zhao-lei Zeng, M.D., Ph.D.
State Key Laboratory of Oncology in South China
Sun Yat-sen University Cancer Center


Response to Editor
Point 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.
RESPONSE: Thank you for the reminder. We have modified several sentences for ensuring no errors in the manuscript.
Point 2: Please revise lines 44-46 and 241-242 to avoid previously published text.
RESPONSE: Thank you for the reminder. We conscientiously re-wrote these sentences.
Point 3: Authors and affiliations: Please provide an email address for each author.
RESPONSE: Thanks for the reminder. We have renewed information of each author.
Point 4: Keywords: Please provide at least 6 keywords or phrases.
RESPONSE: Thank you for the suggestion. We added the keyword of “tissue cryopreserved” in this manuscript.
Point 5: Please define all abbreviations before use.
RESPONSE: Thank you for the reminder. We defined all abbreviations in the text.
Point 6:  Please use SI abbreviations for all units: L, mL, µL, h, min, s, etc. Please use the micro symbol µ instead of u and abbreviate liters to L (L, mL, µL) to avoid confusion.
RESPONSE: Thanks for the suggestion. We have revised all wrong usages.
Point 7: Please include a space between all numerical values and their corresponding units: 15 mL, 5 g, 7 cm, 37 °C, 60 s, 24 h, etc.
RESPONSE: Thanks for the reminder. We have checked this point all through the text.
Point 8: Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.
RESPONSE: Thanks for the reminder. We added several related statements in 2 steps, such as 1.1, 4.1.
Point 9: Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
RESPONSE: Thanks for the reminder. We added the ethics statements before the related protocol steps.
Point 10: Please remove commercial language (LiveTissue kit (Celliver International Inc.)) from the manuscript text.
RESPONSE: Thanks for the suggestion. We have deleted this commercial language. 
Point 11: Please revise the Protocol to contain only action items that direct the reader to do something (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “NOTE.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible.
RESPONSE: Thanks for the advice. We have revised the protocol according to the advice.
Point 12: Please add more details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. 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. See examples below.
Point 13: 1.1, 4.1: Please specify the tumor tissue type.
RESPONSE: Thanks for the suggestion. We have compensated the tissue type in 1.1 and 4.1.
Point 14: 1.2: Please list an approximate volume to prepare.
RESPONSE: Thanks for the advice. We have listed approximate volume (3-4 mL) in the step of 1.2.
Point 15: 2.1: Please specify surgical tools used to dissect and trim.
RESPONSE: Thanks for the editor’s advice. We added the surgical tools in the step of 2.1.
Point 16: 2.2: Please specify the concentration of isoflurane and mention how proper anesthetization is confirmed.
RESPONSE: Thanks for the editor’s reminder. We added a “Note” below the 2.2 step to explain the details.
Point 17: 2.3: Is the surgical area sterilized? Please describe the maintenance of sterile conditions during survival surgery. Also please describe what is used to make the incision and how to implant the tumor pieces. How many tumor pieces are implanted?
RESPONSE: Thanks for the editor’s suggestion. The “Note”, below the step of 2.3, has been added to specify the details.
Point 18: 2.4: How to suture wounds and what is used? What is marked?
RESPONSE: Thanks for the editor’s advice. We have specified the needles and ear tags with labels in the step 2.4.
Point 19: 2.5: Please describe the post-surgical treatment of animal, including recovery conditions and treatment for post-surgical pain.
RESPONSE: Thanks for the editor’s advice. We directly described the step 2.6 with details.
Point 20: 3.1: Please describe how to isolate the tumor from the mouse and when is this done. Is the mouse scarified and how?
RESPONSE: Thank you for the suggestion. We re-wrote this step clearly and supported details.
Point 21: 3.3: Are the tissues frozen before cutting?
RESPONSE: Thank you for the question. The tissue should be cut into thick slices before frozen.
Point 22: 3.5-3.7: What is tube V1/V2/V3? Does it contain any solution?
RESPONSE: Thank you for the question. We wrote a “Note” below the step 3.6. Tube V1/V2/V3 mainly contain DMSO and sucrose.
Point 23: 3.6: What is tube V2? Does it contain any solution?
RESPONSE: Thanks for the question. We have described the ingredients of tube V2 in step 3.6.
Point 24: 4.2: Please describe how to sterilize forceps and scissors.
RESPONSE: Thanks for the suggestion. We believe that high pressure steam is a useful way to sterilize forceps and scissors in this step.
Point 25: 4.4: How many times are the tissues washed? Please specify.
RESPONSE: Thanks for the question. We generally washed once with DPBS in this step.
Point 26: 4.8: Please provide the composition of culture medium.
RESPONSE: Thanks for editor’s suggestion. RPMI-1640 medium (1 x) supplemented with 10% FBS, a common culture medium, could be used in this step.
Point 27: 4.16: What is considered subconfluence?
RESPONSE: Thanks for editor’s question. We added the detail in the step. “Subconfluence” means cell density. We think that the primary cells should be passaged when reaching 50% subconfluence.
Point 28: Please organize the sections/steps properly so that the protocol can be followed in chronological order.
RESPONSE: Thanks for editor’s suggestion. We have re-considered the order. The current order is reasonable.
Point 29: Please reference Figure 1 and Figure 2 in the Protocol.
RESPONSE: Thanks for the reminder. We have added relevant reference in the protocol 2 and 4 respectively.
Point 30: Figure 1 legend: Please define all abbreviations in Figure 1.
RESPONSE: Thanks for the reminder. We defined the abbreviation of (patients-derived xenografts) in Figure 1 legend.
Point 31: Figure 2: Please abbreviate liters to L (L, mL, µL) to avoid confusion. Please change “163 g” to “163 x g”
RESPONSE: Thanks for editor’s suggestion. We have corrected these mistakes seriously. 
Point 32: Figure 3: Please define the scale of the scale bar. Please describe the left, middle and right images in the figure legend.
RESPONSE: Thanks for editor’s reminder. We have defined the scale bar in Figure legend.
Point 33: Table of Materials: Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol. Please sort the items in alphabetical order according to the name of material/equipment.
RESPONSE: Thanks for editor’s suggestion. We have renewed and supplied information in this part. Then, we re-sorted the items with alphabetical order.
Point 34: References: Please do not abbreviate journal titles.
RESPONSE: Thanks for editor’s reminder. We have updated the references’ style.













Response to Reviewers
The reviewer raised some questions and suggestions. We wish to take this opportunity to thank the reviewers for their valuable input. To fully address them, we performed additional analyses as well as implementing changes to the manuscript. Below, we summarize the reviewers’ comments, and describe point-by-point how we have addressed them.

Reviewer #1:
Point 1: In the part of tissue cryopreserved, many protocols have been reported only use DMSO and FBS to store live tissues, the author could discuss the advantages and disadvantages respectively about two different methods.
Response: Thanks for the reviewer’s question. Generally, due to the uncertain composition of fetal bovine serum (FBS) and the poor stability of solution, the success rate is low by using directly DMSO and FBS. Also, it is difficult to retain the original heterogeneity of tumor. Therefore, storing live tissues only with FBS and DMSO reduced the application values and the ability of clinical transformation. 
[bookmark: _Hlk4700430][bookmark: _Hlk4700668]All in all, the vitrified cryopreservation successfully broke through former problems, whose main merits include 1) long-term storage after freezing is available (about 10 years); 2) the morphological function after resuscitation will be consistent with the fresh tissues; 3) primary tumor cells can still be isolated after resuscitation; 4) the tumor-forming ability of PDX remains basically unchanged before and after cryopreservation; 5) the tissues can replace frozen sections and fixed tissues with paraffin; 6) the preservation of DNA, RNA and protein activities is realizable; 7) both surgical specimens and biopsy tissues are applicable. We added this part in the Discussion.

Point 2: many protocols are related to the isolation of primary cell lines online, majority of them use 100 µm filter to isolate cells. The author should explain that why they use 40 µm filter in this paper.
Response: Thanks for the reviewer’s question. Different filters could isolate various cells of different size. For ensuring higher ratio of cancer cells, we chose 40 μm filters. If necessary, 100 μm filters could be used to preserve more types of cells, such as immunological cells and so on.

Point 3: In the schemas of Figure 1 and 2, the initial of each sentence should be capitalized.
Response: Thanks for the reviewer’s reminder. We have corrected these mistakes. 

Point 4: In Figure 3, some HE staining of pictures of GC markers for authentication might be provided.
Response: Thank you for the suggestion. We provided H&E staining pictures of primary gastric cancer cells and PDX tissues for authentication in Figure 3. 

Reviewer #2:
Point: No results. i.e. How many cultures were successful?
Response: Thanks for reviewer’s question. The success rates were added in the Results. The success rate of establishment of PDX models is more than 80%; the success rate of resuscitation about 95%; the success rate of primary cell lines isolation was approximately 40%.

Reviewer #3:
Main point 1: the authors argue that long-term established gastric cancer cell lines change in culture and no longer retain tumor heterogeneity, while gastric cancer is challenging because of its high intratumoral heterogeneity. Although the authors target this issue by providing a protocol to establish PDX models with a better representation of tumor heterogeneity, the same argument could be applied to primary cancer cell lines undergoing selection when growing in culture. Thus it would be desirable to obtain both a PDX model and matched primary cell line from the same patient with the protocols provided in this manuscript, to be able to assess whether heterogeneity is retained either in PDX models or both models. Therefore, the authors should include the success rates of the protocol ('decent' is currently mentioned) to establish both PDX models and primary cell lines from multiple patients.
Response: Thank you very much for review’s suggestion. Nowadays, the treatments of gastric cancer are challenged by high intratumoral heterogeneity. Our projects mainly studied gastric cancer, to clarify complex mechanisms and explore unknown targets are major parts in our team. Obviously, these protocols are the first step to establish tools and platforms. Based on long-term researches, we found that our methods retained tumor heterogeneity in every specimen whatever before or after resuscitation, which helped us to build matched primary cell line as soon as possible. Furthermore, we have done exon sequencing in every PDX models and authenticated each matched primary cell line. However, the primary cells may still lose the heterogeneity as time goes by. We will re-check the cells at different time points in the future. The success rate of establishment of PDX models is more than 80%; the success rate of resuscitation about 95%; the success rate of primary cell lines isolation was approximately 40%. We have added these data in the Results.
Main point 2: the main argument to establish primary cell lines next to PDX models is that the time frame is shorter for creating primary cell lines. In this way, antitumoral pharmacological properties can be assessed in a short-term manner. However, in this reviewer's experience establishing a primary cell line from esophagogastric cancer tissue can take several weeks to months to establish before actual pharmacological experiments can be performed. Therefore, the authors should include the average time it takes to establish a gastric primary cancer cell line and give a realistic timeline to use this for the clinic, in order to give a transparent estimation of time and feasibility for users of the protocol.
[bookmark: _Hlk4707130]Response: Thank you very much for review’s advice. According to our experience, the primary cells need to be passaged 4 or 5 times after isolation and then pathological authentication is needed. All of steps may need about 20 days. 
[bookmark: _Hlk4707902]Main point 3: the authors briefly mention in the representative results that cells could be isolated from either resected specimens or from PDX models. Please include in the protocol what the steps are (e.g. keeping tissue on ice) of harvesting the PDX tissue until the beginning of the protocol for isolation of primary cells (4.1).
Response: Thank you very much for review’s suggestion. We compensated several details in the step 2.8 and 4.2.
Main point 4: the representation and information regarding Figure 3 is insufficient. The authors should mention whether the visualized cells are derived from specimens directly from the operation or PDX material. In addition to the number of passages the timeframe from the protocol until the images shown would give a better understanding of feasibility of the procedure. Similarly photos of PDX models established from the protocol should be included.
Response: Thanks for reviewer’s advice. We have modified Figure 3 legend and added some pictures in it. 
Main point 5: furthermore, since pathologists have authenticated the primary cells as gastric cells, I would suggest the inclusion of an established gastric cell line as a positive comparison of a gastric phenotype, or show how authentication of the cell lines and PDX specimen was performed.
Response: Thanks for reviewer’s suggestion. We used H&E staining pictures showing the positive gastric cell phenotype and PDX specimen. 

Minor comments
Thanks the reviewer very much to mention these flaws, we have corrected them in relevant steps. 
Point 1: 1.1Mention the minimal size of the tissue.
Response: Thanks for the reminder. We consider that the minimal size of the tissue in step 1.1 is 0.5 cm3. However, the success rate depends on whether contain cancer cells.
Point 2: In 3.6, 3.7 and 3.8 is mentioned 'pour out the mixture'; while in 3.4 the liquid was removed. Mention in 3.5, 3.6 and 3.7 which mixture was supplemented that should be removed.
Response: Thanks for the reminder. we have corrected the information in step 3.6-3.8. 
Point 3: 4.5 As the minimal amount of tissue can influence the success rate, I would suggest mentioning the exact optimal size of a tumor piece rather than the maximum thickness of the tumor piece, in order to get the best success rate.
Response: Thanks for reviewer’s suggestion. Based on our experience, 1 mm-thick slices are more likely to be successfully cryopreserved.
Point 4: 4.14 Elaborate on the optimal size of the dish in relation to the optimal tissue size to be mentioned in 4.5.
Response: Thanks for reviewer’s reminder. We replenished the tissue size (1 cm3) in 4.5 and dish size (10 cm) in 4.14.

