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										Milan, July 20th 2020
To the attention of the 
Editorial Board of Journal of Visualized Experiments

we are grateful to this Editorial Board for the opportunity to revise our manuscript entitled “Isolation of proximal fluids to investigate the tumor microenvironment of pancreatic adenocarcinoma”, by Donisi et al.
We carefully read the Reviewers’ comments and found them helpful and valuable in order to ameliorate our manuscript. We agree with the criticisms raised by the two Reviewers, and we addressed their questions. Please find enclosed our point-by-point reply, indicating in which page and line we have modified the text to address the Reviewers’ comments. Page and line number refer to the revised version of the corrected manuscript, which includes the tracked changes. All changes in the revised text have been underlined. 

Yours sincerely,

Nina Cortese, PhD
Department of Immunology and Inflammation
Humanitas Clinical and Research Center-IRCCS
Via Manzoni 56, 20089 Rozzano, Milano, Italy
Phone: +39 02 8224 2444, 45, 46

[bookmark: _MailAutoSig]Federica Marchesi, PhD
Department of Immunology and Inflammation
Humanitas Clinical and Research Center-IRCCS
Assistant Professor Pathology and Immunology
Department of Medical Biotechnology and Translational Medicine
University of Milan
Via Manzoni 113, 20089 Rozzano, Italy
Phone. +39 0282245113



Editorial comments:	

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
We thank the Editor and the Reviewers for having provided us with a useful critical evaluation of our work. We carefully went through the manuscript and corrected all spelling mistakes.	

• Protocol Language: Please ensure that all text in the protocol section is written in the imperative voice/tense as if you are telling someone how to do the technique (i.e. “Do this”, “Measure that” etc.) Any text that cannot be written in the imperative tense may be added as a “Note”, however, notes should be used sparingly and actions should be described in the imperative tense wherever possible.
• Examples NOT in the imperative: 1.5.1-1.5.4, 3.1.2,	
We changed all protocol text to the imperative form.

• Protocol Detail: Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like shown in the video. Please ensure that all specific details (e.g. button clicks for software actions, numerical values for settings, etc) have been added 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.
1) 1.3: Mention patient prep steps briefly. Include positioning, draping, anesthesia, initial incisions and tools used.
We included two new protocol steps (1.4-1.5, page 4) to include a brief description of patient preparation and initial surgery steps.

2) Please include an ethics statement before your numbered protocol steps indicating that the protocol follows the animal care guidelines of your institution.
We moved the ethics statement to the start of the protocol section as suggested (page 3).	

• Protocol Highlight: Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.	
1) Some implantation steps should be included to ensure continuity.
We understand the Editor’s concern, however it is very complicated for us to film inside the animal facility, and for this reason we had excluded this section of the protocol from highlighting. Considering that the procedure of implantation of subcutaneous tumors is a standard one, and not the focus of this manuscript, we would like to ask the editors if a cartoon of the procedure could be a suitable solution to ensure continuity in the video. 

2) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
3) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.	
4) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.	
5) Notes cannot be filmed and should be excluded from highlighting
We went through the text and modified the highlighting as suggested by the editors. 	

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.	
Following the Reviewers’ suggestions, we have broadened the Discussion section to include critical issues of the protocol related to volume recovery (page 11 line 441) and contamination from intracellular content (page 11 line 457). 

• References: Please spell out journal names.
We provided to modify the reference formatting. 	

____________________________________

Reviewers' comments:	
Reviewer #1: 	
The manuscript by Donisi et al. is nicely written and provide an interesting procedure for isolation and use of proximal fluids from PDAC tissues. These fluids appear to be quite informative of the biological features of the tumor and might therefore be considered as an alternative to tissue-based profiling.
Overall, I think that the protocol will be very useful for the scientific community, especially for those working in the field of pancreatic cancer.	
I have several suggestions to improve comprehensibility of the protocol (see specific points).
As a general comment, the authors should keep in mind that the average reader has no experience with this type of procedures described and might not be familiar with pancreatic cancer. Accordingly, I think that the authors should provide more details when it comes to QC steps (e.g., how to control for cell preservation) of the procedure as well as with the regard to the amount of fluid that can be recovered from tissues (e.g., volume of fluid starting from x mg of tissues or what to expect from a necrotic vs non-necrotic tissue). I would also add more information on the type of downstream analyses that can be conducted on those type of materials.	

We received this comment as very positive, supporting the novelty of our approach and the potential clinical implications. We found the Reviewer’s comments very helpful and did our best to address the issues raised in order to improve our manuscript. 

Specific points	
* Abstract: add cancer-related death to the first sentence that reads "the fourth leading cause of death".
We inserted “cancer-related death” in the abstract (page 2 line 53) 

* Introduction: I would provide more background to the utility of pancreatic juice as an alternative source of biomarkers as compared to tissue-based profiling
We modified the Introduction section to mention possible downstream applications of pancreatic juice in order to give the reader an insight on the usefulness of this biopsy (page 2 line 88).

* Introduction, line 93: I think there is a misprint referring to Figure 1
If the Reviewer refers to [Place Figure 1 here] at page 3 line 97, we followed the journal guidelines for inserting figures in the text. 

* Protocol, 1.2.1.: This point is redundant as the same information is present in point 1.1.2.
We agree with the Reviewer and have now removed this point from the protocol. 

* Protocol, 1.2.2: please, explain better the reasons for measuring all those parameters and how this relates to the subsequent steps of the protocol.
The measurements are important to identify the best point to puncture the pancreas in order to cannulate the Wirsung duct. We added a sentence to specify this in the revised manuscript (page 4 line 156).

* Protocol, 1.5.5.: please, provide a precise indication about the length of time that the pancreatic juice can be kept at 4 C before downstream processing. Is it possible to store at different temperatures (e.g., -20C, -80C) for long time without compromising the content of the pancreatic juice? Not sure this is the rate place, but I think it would be very useful for the reader to understand which type of analyses can be performed on pancreatic juice (proteomics, glycomics etc)
We agree with the Reviewer that this is an important information. In our experience, leaving the sample at 4°C for 24h before processing does not alter sensibly the concentration of lactate, measured by commercially available colorimetric kit. However, we think this is highly dependent on the stability of the different molecules of interest, and on the sensitivity of the downstream technique, and should therefore be tested by the reader. We think it is generally good practice, to avoid compromising the sample, to process it as soon as possible, and we wrote this in the text (page 5 line 213).  
Concerning the possible types of analyses, we only have experience of metabolomic analysis by NMR, however, as previously mentioned, we inserted in the introduction several examples of different published analyses performed on pancreatic juice (page 2 line 88).  

* Note, lines 187-188: the range of volume of pancreatic juice that can be retrieved following the described procedure is pretty big. Any suggestions about the possible reason and measures to take to avoid retrieving small volumes?
The amount of juice retrieved is highly dependent on the patient, e.g. the dimension of the Wirsung duct and the functional status of the pancreas (functioning versus atrophic gland). In our experience there is no expedient that can be used to increase the amount of pancreatic juice retrieved. We inserted this information in the text (page 5 line 217).

* Protocol 2.2.: I think an indication of the size of the aliquots will be very useful. I guess the size depends on the type of downstream analysis, which should be listed here
We agree with the Reviewer’s comment that the aliquot size depends on the type of downstream analysis, and we therefore feel it could be counterproductive to suggest one size. We have added several examples of downstream applications in the Introduction (page 2 line 88), where we think it is more appropriate. 
  
* NOTE, lines 223-224: the authors should clarify why the PDAC cells DT6606 cannot be propagated for more than 3 continuous passages.
DT6606 are primary, not immortalized, cells, derived from the LSL-KrasG12D-Pdx1-Cre mouse, which display features of early-stage murine PDAC.  Therefore, this cell line should not be passaged more than 3 times before injection in vivo in order to maintain their original characteristics. We have modified the text to include this information (page 6 line 256).

* Protocol, 3.2.1: I think the numbering of the appropriate step is different than that reported here (step 2.4). Overall, the procedures describing cell trypsinization and collection should be revisited as it is rather confusing in the actual form.
We agree with the Reviewer and apologize for the mistake in the text. We have now modified this step to make it clearer to the reader (page 6 line 263). 
 
* Protocol, 3.2.4: I think the authors should acknowledge the possibility that mouse procedure are conducted differently in different countries/institutions. Therefore, I would add something that reads like: "or according to locally-approved procedures". The same comment applies to step 3.2.10
We accept the Reviewer’s criticism and have modified the manuscript as suggested (page 7 line 274 and page 7 line 294).

* Protocol, 4.1.1: describe how you block the limbs of the animal
We have modified the text to make this step clearer (page 7 line 300). 

* Protocol, 4.2.3: Centrifuge the "tube" not the tumor
We thank the Reviewer for this correction and have modified the text accordingly (page 8 line 315).

* Note, line 280: Preservation of cell integrity is quite an important factor as this will affect interpretation of downstream analyses conducted on fluids. The authors should indicate how to measure preservation of cell integrity; a sort of QC step.
We agree with the concern raised by the Reviewer, since this is one of the critical issues to consider when choosing the appropriate method and interpreting results. We have now mentioned one possible approach in the Note referred to by the Reviewer (page 8 line 318) and have better addressed this topic in the Discussion section (page 11 line 457). 

* Protocol, 4.2.4: Any indication about the amount of fluid that can be recovered starting from a given amount (mg) of tissue or a particular composition of the tissue?
We are aware that the amount of fluid recovered from a given amount of tissue is an important parameter to take into account, however, in our experience it is very difficult to make a prediction based on the size of the tissue. The amounts of fluid recovered are variable and do not correlate directly with the size or composition of the tumor. We have added the range of tumor weights and TIF volumes referred to our data in the Representative results section to give the reader an indication (page 9 line 373). 

* Optional, line 286: please indicate the different type of proteomic analysis that can be conducted on this type of samples
Following the Reviewer’s suggestions, we have inserted examples of the possible downstream proteomic analyses performed on TIF in the Introduction section (page 3 line 110), since we do not think the Protocol section is appropriate for this digression.

* Note, line 289. Please, be more specific about the reasons for not retrieving any fluid. You mention composition but it is not clear what you mean by that; low neoplastic cellularity, fibrosis, necrosis?
The Reviewer raises an important issue concerning the composition of the tumor. It is still not entirely clear to us why some samples do not yield any fluid. Sometimes this happens with tumors of very small size. This phenomenon has been documented previously by others (Sullivan MR, Elife, 2019) on murine PDAC. The composition of the tumor can certainly affect the volume of TIF recovered; for example, densely vascularized tumors should yield higher volumes of TIF, whereas highly fibrotic tumors tend to retain interstitial fluid (Wiig and Swartz, Physiol Rev, 2012). We have briefly mentioned in the Discussion section how tumor composition can affect TIF volume (page 11 line 441).  

* Note, line 297. Same as in note line 280, the authors should provide indications about means to measure cell integrity/damage.
As mentioned above, we have indicated one possible suggestion in the Note (page 8 line 318) and have addressed this issue in more detail in the Discussion section (page 11 line 457). 

* Protocol, 4.3.2: I think in this step it is more appropriate to use "add" instead of "elute".
We have modified the text accordingly (page 8 line 339). 

* Figure 3C. I would add accuracy for the analysis conducted on plasma
Following the Reviewer’s suggestion, we have now added the accuracy obtained by cross-validation to Figure 3C, in the Representative results section (page 9 line 362) and in the Figure legends (page 10 line 395). 	


Reviewer #2:	 
Manuscript Summary:	
The authors present a protocol to isolate interstitial fluid as an alternative source to pancreatic juice. This protocol has recently been used by the authors in another publication to demonstrate different metabolic activity of tumours from two murine PDAC cell lines.	

Major Concerns:	
No major concerns observed.	

Minor Concerns:	
1) Within step 3.2.10 (line 257), please indicate the approximate size that the tumour should reach before proceeding to euthanise the animal.
We agree with the Reviewer’s comment and have added this information (page 7 line 293).

2) Does co-culture of epithelial cancer cell with fibroblasts affect the yield of TIF?
The Reviewer raises a very interesting point, concerning the yield of TIF and how to increase it. Unfortunately, we do not have experience in co-culturing fibroblasts with epithelial cancer cells prior to implantation in vivo, and therefore we are not certain how this can impact the yield of TIF. However, in the context of PDAC, fibroblasts are responsible for an excessive deposition of extracellular matrix proteins, known as desmoplastic reaction (Hosein AN, Brekken RA & Maitra A, Nat Rev Gastroenterol Hepatol, 2020). As previously mentioned in response to Reviewer #1, the composition of the tumor can affect the yield of TIF, and collagens in particular tend to retain interstitial fluid (Wiig and Swartz, Physiol Rev, 2012). We have briefly mentioned how composition of the tumor can affect the yield of TIF in the Discussion section (page 11 line 441). Based on these premises, it is reasonable to think that co-culture of epithelial cancer cells with fibroblasts, in the context of PDAC, could negatively impact the yield of TIF. 

3) Please name the non-PDAC pathologies that where used (line 314).
We have provided to list the non-PDAC pathologies used in the study (page 9 line 353).

4) Have the researcher done a side by side comparison to identify differences in the results obtained when using TIF obtained by centrifugation or elution?
The Reviewer raises an important issue related to the differences in the results obtained between the two methods. We have not performed this comparison ourselves, and we agree with the Reviewer that this should be tested on PDAC, however a recent paper on squamous cell carcinoma focused on this question specifically (Matas-Nadal C, J Proteome Res, 2020); this study observed a strong consistency in TIF composition independently of the method used, although centrifugation yielded a higher content of extracellular proteins. We have mentioned this study in the Discussion section (page 10 line 430). 
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