Responses to editorial and reviewers comments
Our responses to comments are in blue.


Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
Text reviewed.

• Please include at least 6 keywords/phrases.
An additional keyword has been added.

• 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 add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) 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) 1.1: briefly mention the culturing steps including media used, environmental conditions, trysinization steps, trypsin neutralization, etc.
These steps have been added.

2) 1.12, 2.15: mention dosages.
Dosages added.

3) 2.2: unclear what is done here. Mention luciferin preparation, injection dosage and timing, anesthesia, imaging settings etc.
Details added.

4) 2.5 is fur shaved?
No fur shaving is required as these are nude (hairless) mice.

5) Add a one-line space after each step.
Additional line space added.

• 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) 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.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
4) Notes cannot be filmed and should be excluded from highlighting.

Highlights added

• Results: Please provide some visual results in the form of a table or figure so that they can be easily shown in the video.
The results presented in this manuscript are not amenable for presentation as Tables or Figures. We would be happy to provide a one slide summary of the results for the video if required.

• Discussion:
1) 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.
All these points had been addressed in the discussion, albeit with slightly different subheadings. We have now modified the headings to improve compliance with reader and editor expectations: (1) Modifications and future applications (replacing Potential modifications); (2)  Limitations of the technique (heading updated); (3) Significance with respect to existing methods (replacing Pancreatic resectional models in the literature); (4) Future applications (covered in Modifications and future applications section); (5) Tips and pitfalls of critical steps (replacing Tips and pitfalls).

2) Minimize subheadings in this section.
Beyond the subheadings suggested above, there is only one further level of sub-subheadings (for Tips and pitfalls section) of which there are only two instances. As the procedure involves two parts, we feel that it would be easiest for the reader to follow if we maintained these sub-subheadings. If this is not possible, we could split the Tips and pitfalls of critical steps subsection into two sections (Tips and pitfalls for tumour implantation and Tips and pitfalls for tumour resection). We prefer the current wording, but would be happy to defer to the Editor’s discretion.

• Figures: Please provide each figure (if multiple panels are present per figure, keep them within 1 file) as an individual SVG, EPS, AI, TIFF, or PNG file.
Figure 1a and 1b have been uploaded as two separate EPS files.

• Figure/Table Legends: Provide a common title for the figure.
Title added.

• References:
1) Please spell out journal names.
Amended as per request.

• Commercial Language:JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are Ligaclip
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.
Ligaclip replaced with generic term “ligation clip”.

• Table of Materials:
1) Please sort in alphabetical order.

Materials sorted in alphabetical order

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."
These are original figures not previously published
 


Comments from Peer-Reviewers:

Reviewer #1:
Manuscript Summary:
A sophisticated and improved protocol for a clinically/surgically relevant in vivo model of PDAC treatment modalities is provided. The data built upon previous work of the authors´ group and a couple of other groups.The suggested procedure is highly relevant since there are still many publications in the field with totally unacceptable (misleading) s.c. tutor models.

Major Concerns:
- the manuscript come with many claims ("for the first time..."; the "only clinically relevant" model, which are not justified. As (mostly) cited by the authors, there are many - even decades ago -previous pioneering publications in the field of resection models of PDAC, monitoring and treatment modalities. Details below.
- All pancreatic tumour resection models xeno- or syngeneic and what ever kind of modality are an artefact per definition and do never ever replicate the clinical situation in humans. The discussion should be more modest and appreciate previous findings which were really pioneering.
We thank the Reviewer for his comments. The text has been adjusted accordingly for the two issues raised by the Reviewer.
· l. 336-337: Changed the description “none replicate the clinical situation in humans” to “These described resectional models varied in their fidelity of replication of the clinical situation in humans.”
· l.501: Deleted “for the first time”.
- Matrigel comes in different formulations and the finding of Ralph Jesenowsky does not challenge the use in combination with stellate cell inoculation.
We agree with the Reviewer’s point. Matrigel’s physical property (of solidifying at body temperature) makes it a useful agent for tumour implantation. However, we did not use Matrigel in our studies, because it is well established that its components such as basement membrane proteins induce quiescence in pancreatic stellate cells which would interfere with the facilitatory effects of PSCs on cancer growth. To clarify this, the sentences discussing the use of Matrigel have been rephrased to emphasise that there are “potential disadvantages” of using Matrigel when using a mixture of PSCs and cancer cells. Furthermore, the Jesenowsky paper is now presented as an example of such a disadvantage, rather than presenting as a definitive argument against Matrigel use.
l. 423-427: “This may reduce the risk of leakage post-injection. However, a potential disadvantage of this strategy is that Matrigel or other similar extracellular matrix solutions may exert non-physiological effects on PSCs.30 For instance, Matrigel has been shown to render PSCs quiescent thereby potentially negating the effects of PSCs in the model.31,32”
- Luciferase activity measurements is not really quantitative in an o.t. model
The Reviewer makes a valid point, since the radiance is affected by the deep location of the tumour. We have clarified this by stating that this provides a “semi-quantitative method” of assessing total tumour burden.
l. 480-484: Despite the semi quantitative nature of this assessment in orthotopic models (as the bioluminescence signal is attenuated by passage through the overlying tissues), this approach allows longitudinal assessment of tumour burden, including the assessment of the post-surgical residual disease.

Minor Concerns:
- Lane 90: the fact that a couple of manuscripts come from the "same group" shouldn´t be used as a kind of negative argument
We agree with the Reviewer. It was not our intention to imply that it is negative for multiple manuscripts to come from the same group. We have now revised the text as follows:
l. 343-344: “Many of these papers originated from the same research group.”

- lane 270: the fact, that fluorescence-guided surgery is still not widely used isn't an argument AGAINST appropriate animal models which built the basis for clinical utility (surgeons sometimes need time... - and appropriate equipment)
We thank the Reviewer for this comment. The text has now been slightly modified as follows:
l. 355-356: Of course, this may change, if fluorescence-guided surgery were to be widely adopted in clinical practice.

- lane 340: heterogeneity is important to be addressed > THIS is clinically relevant - and remains a challenge for those of us working with such models. It must not be put aside because of complicated feasibility.
We agree with the reviewer that this is an important point. However, as this paper focusses on a technique, we believe that a detailed discussion of this issue is beyond the scope of this study.
- Primary inoculation under s.c bears a risk for specific selection of sub clones which like a better angiogenesis. This is not a clinically relevant suggestion.
We agree with the reviewer regarding this assertion and it was not our intention to recommend this. However, we do believe that the reader should be presented with the possibility of this occurring in the experimental setting.. We have thus modified the text as follows.
l. 429-434: However, these approaches have their own disadvantages. First, heterogeneity may arise from sampling error or from variations in the volume of tissue implanted. Such heterogeneity may reduce the power of subsequent treatment comparisons. Second, passaging of tumour tissue with a subcutaneous mouse model may lead to selection of sub-clones which have different biological behaviours to the original patient tumour.

. lane 382: has been done before ; Egberts et al Cancer Res
We believe the comments relating to line 382 refers to the challenges of dissecting adjuvant treatment effect from the surgical treatment effect (line 382 refers to a blank line in our version). We have raised this point as a generic “challenge” for any adjuvant treatment model, rather than claiming that this is a novel point. Egberts et al, and many other papers have used the tumour burden discovered at necropsy to infer treatment effects. The disadvantage of this approach is that only the “end state” of (adjuvant) treatment is assessed without information on the “initial state” (post-resection but pre-treatment = post-resection residual tumour burden). While a randomised controlled experiment allows for the initial state to be randomly distributed, the variability of the “initial state” reduces the statistical power of such experiments. To overcome this limitation to some extent, we have recommended the use of in vivo bioluminescence imaging. 

- lane 398: has been done before: Egberts and Tepel et al.
We apologise for this omission. The Egberts and Tepel citation has now been added (l. 493).

- lane 405: "for the first time...": this claim is not adequate, the authors provide a very important improvement - that's good
We have removed the phrase “for the first time” (l. 501).



Reviewer #2:
Manuscript Summary:
This is a well written and thorough manuscript regarding the technique of orthotropic implantation and resection of pancreatic cancer in nude mouse models. The authors are to be commended for their work. They have done a nice literature review and also comment on the potential preclinical applications and limitations for their model.

Major Concerns:
None

Minor Concerns:
None


Reviewer #3:
I would like to congratulate the authors on an excellent paper detailing a mouse model of pancreatic cancer resection. The text reads well, the description is easy to follow and the discussion is very insightful. I have a few questions and observations:

1. Would the authors be able to show if tumor kinetics or resectability of tumors change when pancreatic cancer cells and stellate cells are used at a different ratio during implantation?
It is well established that the rate of tumours growth differs significantly depending on the ratio of stromal cells to cancer cells implanted in the pancreas (Hwang et al., 2008 - doi:10.1158/0008-5472.CAN-07-5714), which would then be expected to influence the timing of resection after cell implantation. Our experience with using a 1:1 ratio of cancer cells:PSCs (the subject of several previous publications by our Group), has enabled us to gain a good estimate of the expected rate of tumour growth in our orthotopic model. We therefore elected to use the same ratio in this study and were able to reproducibly show that tumours could be fully resected at the 3 week time point after cell implantation, an important feature for a model aimed at replicating the clinical setting of surgical resection in patients with pancreatic cancer.    

2. It would be worthwhile to see use of either an adjuvant or a neo-adjuvant treatment algorithm that was followed using bioluminescence to see the effect of resection and subsequent therapy.
The current manuscript was intended as a short methodological paper focussing on the technique of resection rather than testing therapeutic approaches.  We agree with the Reviewer that treatment algorithms would be useful to assess in such a model, and indeed are in the process of submitting a significantly larger study of adjuvant therapy with treatment effects assessed using bioluminescence imaging as well as necropsy findings. 

3. What was the bioluminescence criteria used to determine eligibility for resection in these mice? Was size taken into consideration or was it just the extent of disease?
The exclusion criterion for resection was the presence of obvious extrapancreatic disease (e.g., a deposit in the right abdomen due to leakage at implantation). Neither size nor radiant flux were used as thresholds for determining eligibility for resection. This has been clarified in the text.
l. 199-202: Note that this imaging study is simply used to exclude mice with obvious extra-pancreatic disease from resection. Neither size nor radiant flux were used as thresholds for determining eligibility for resection.

4. Why do the authors think there is such high incidence of metastasis in the suture line?
One may speculate that this is related to the proximity of the distal pancreas to the suture line or due to the interaction of cancer cells with the wound myofibroblasts. As this is speculative, we have not included these explanations in the discussion.

5. In the mice that show minimal or no residual disease, how many mice eventually succumb to recurrent disease and in how many days?
In this paper, since the focus is on the technique of pancreatic implantation and resection, we only highlighted the early outcomes of these mice (within 7 days of resection). The reason for this is that the outcomes beyond this time (when adjuvant treatment is commenced) depends not only on disease progression but also treatment effects and side-effects. Longer term studies wth adjuvant treatment are the subject of another manuscript as noted above.

6. The following manuscript should be referenced describing a very similar model. An Immunocompetent Model of Pancreatic Cancer Resection and Recurrence. Giri B, Ferrantella A, Sharma P, Jain T, Jacob HKC, Modi S, Kurtom S, Roy P, Sethi V, Banerjee S, Merchant N, Ramakrishnan S, Saluja A, Dudeja V. J Gastrointest Surg. 2020 Jun 15. doi: 10.1007/s11605-020-04681-9. Online ahead of print.
PMID: 32542554
Thank you for this suggested citation. At the time of manuscript submission, this article was not yet published which explains why it was not included in the original manuscript. This has now been added as detailed below.
l. 371-375: “Morest recently, Giri et al.28 reported a distal pancreatectomy and partial splenectomy mouse model. This study is notable in that it represents an immunocompetent mouse model of cancer. However, this study reported almost universal local and other intraperitoneal tumour recurrence, possibly indicating occult iatrogenic metastasis at implantation.”
l. 464-465: “This was also used by Giri et al.28”
