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Dear Dr. Upponi,
Thank you for handling our manuscript. We appreciate the efforts of yourself and the reviewers. All concerns outlined by the four reviewers have been addressed. Please find below comments from the reviewers (copied and in bold) along with our response to each point raised. Changes are tracked within the manuscript. The introduction was rewritten to address the comments raised by reviewer # 1 with the revised version inserted into the manuscript. 
Editorial comments:

1) Section 1 should start with 1.1 and not 1.0
Sections numbers have been amended as per requested.

2) Type of cell should be included in step 2.1.1. 
The point now includes mention of the specific cell line used, LCRT. 

3) Please take this opportunity to thoroughly proofread your manuscript to ensure that there are no spelling or grammar issues. Your JoVE editor will not copy-edit your manuscript and any errors in your submitted revision may be present in the published version. 
The manuscript has been carefully edited for spelling and grammar issues.

4) Please note that reviewers # 4 has raised some serious concerns about some aspects of your manuscript. Please thoroughly address or rebut each comment to further strengthen and clarify your submission. 
The concerns raised by reviewer #4 have been addressed. Although serious concerns were raised, we strongly feel that this submission would greatly contribute to ease of use of this model. 

5) Please disregard this comment if all of your figures are original. 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]."
All figures are original.

We would like to take the opportunity to address the major concerns posed by reviewers pertaining to the relevance of this manuscript given the availability of other published studies on the use of cotton rats as a pre-clinical model for the evaluation of oncolytic viruses. These concerns have been amalgamated below, followed by our rebuttal. 

Reviewer #1: 

3. Much of the information about handling of the cotton rat has been previously described, including the use of the enrichment tube to move the cotton rat to the anaesthesia machine (Ayers et al. J Am Assoc Lab Anim Sci. 2012). Excising tumours for histology or images of necrotic tumours are not new either. So the question is what new does this manuscript bring to work on cotton rats? Showing figures with the growth curves of LCRT, or anti-tumor effects or something related to the evaluation of oncolytic viruses in the cotton rat would have been more constructive and would add to the manuscript.
Reviewer #4:

The manuscript is largely based on a previously published methods chapter by Toth et al. (Toth K., Spencer J.F., Wold W.S.M. Immunocompetent, Semi-permissive Cotton Rat Tumor Model for the Evaluation of Oncolytic Adenoviruses in: Adenovirus Methods and Protocols, Second Edition. Eds.: Tollefson, A.E., and Wold, W.S.M., 157-68, 2007). Although the authors have added several novel procedures, the bulk of the manuscript is a close reproduction of the article by Toth et al., which is not referenced by the authors.
When we initially considered the cotton rat as an in vivo model to study the antitumor efficacy of BHV-1, we performed an extensive literature search and contacted researchers that have experience with these animals. Although several publications exist on the handling, housing and methods to evaluate oncolytic viruses using this model, there were discrepancies. For example, both individual and co-housing of the cotton rats were suggested 1


 ADDIN EN.CITE ,2
. In our experience, individual housing decreases stress to the animals and the researcher, as well as facilitating capture. Although scruffing was described as a relevant method by which to restrain the rats 
 ADDIN EN.CITE 
1,3
, this is not advisable due to the extreme flight or fight response of the animals and the high likelihood of causing trauma to the cotton rat from it biting its tongue and bleeding from the mouth. Furthermore, researchers familiar with mice and conventional rat species may find scruffing difficult or impossible. Unless the researcher has experience performing wild rodent captures, alternative capture methods to scruffing are required. The paper by Ayers and colleagues describes capture of cotton rats in their enrichment tubes with direct transportation to the anesthesia induction chamber 4

. Unfortunately, during our studies and method development, we were unaware of this publication. However, this highlights the utility of a comprehensive methods paper that includes a video portion to instruct researchers on the proper handling techniques to minimize stress to the rats. This manuscript and video will also prepare individuals for the behavioral challenges in working with cotton rats. It is not uncommon to encounter misnomers about the behaviour of cotton rats, which are often mistaken with that of conventional laboratory rat species. Furthermore, videos are unavailable to provide researchers with a visual account of the excitable nature of cotton rats. This visual representation of the handling techniques is meant to complement written accounts (such as those referenced by the reviewers) to better prepare researchers for the challenges faced with this model, as we strongly feel that written accounts fail to adequately describe the nature and characteristics of cotton rats. 
Reviewers' comments:

Reviewer #1:

This manuscript describes the special handling techniques used to work with the cotton rat particularly in relation to evaluating oncolytic viruses. The authors also describe the growth and implantation of a tumour line (LCRT) and its use in this animal model. The manuscript is generally well written, with the protocols well explained and presented in a way to allow replication of the work. This being said, I have a number of concerns with the manuscript:
Major Concerns:
1. The manuscript fails to describe how the model can be used for the evaluation of oncolytic viruses, and this is the title of the paper. 
There is a brief description of culturing of LCRT cells in vitro and some minor information about how to check if the virus (which virus used is not described at all) transduces these cells in culture but there is no information about how to assess this in the cotton rat. Further, there is no information about how to assess oncolysis/replication of the virus in the cotton rat which should be a major component of this manuscript given the title. 
The title of the manuscript has been changed to reflect its primary purpose; to provide readers with detailed information pertaining to the handling, care and how to perform procedures on cotton rats while minimizing risk to the animals and the researcher. 

2. There is a fair amount of the introduction dedicated to BHV-1 and HSV-1 but neither of these viruses have been shown to replicate in the LCRT cell line. BHV-1 does not replicate in human cells so I do not see the relevance of this as an oncolytic virus or even a target for an oncolytic virus. The LCRT cell line does allow for the assessment of oncolytic adenovirus, as has been described by at least 2 groups. The introduction needs to be re-written to discuss the relevant vector for the evaluation of Oncolytic virus in LCRT, i.e. adenovirus.
The introduction has been rewritten to focus on the development of the cotton rat as an alternative model for oncolytic viruses for which conventional murine models are not feasible. The introduction provides two examples, BHV-1 and adenovirus vectors, as oncolytic viruses currently under pre-clinical evaluation which would benefit from the cotton rat model. References to specific studies that describe the oncolytic capacity of BHV-1 in multiple human tumor cell types have been added to the introduction.


Minor Concerns:
1. In the representative results section the authors suggest using a larger needle for injection of tumour cells. This is not described in the methods, nor an example for what size needle to use.
The size of needle (29 G x 1/2’, 0.3 mL) has been added to the appropriate methods sections.

Reviewer #2:
Manuscript Summary: 
The authors describe techniques for handling cotton rats, which are highly excitable. The techniques stress maximizing safety and minimizing stress of both the researcher(s) and rats. The manuscript progresses to describe how to grow and implant mammary fibrosarcoma cells for the purpose of testing immunotherapies such as oncolytic virotherapy. Guidelines for necropsies and excising tumors are also provided.
We thank the reviewer for their positive comments and comprehensive summary of the study presented.

Major Concerns:
In the introduction the authors mention that cotton rats are used as a model of BHV-1 respiratory infection. They also discuss BHV-1 in the context of oncolytic virotherapy by comparing it to the KM100 HSV-1 oncolytic virus. Do the authors plan on testing BHV-1 as an oncolytic agent in cotton rats. If so, are there safety concerns with respect to its potential to cause respiratory disease?
Studies are being conducted in our laboratory using the cotton rat model of breast adenocarcinoma to evaluate the in vivo oncolytic capacity of BHV-1. Given the ability of BHV-1 to infect and induce cytotoxicity in cotton rat cells, particularly in the lung, care has been taken to monitor animals for respiratory distress. In anti-BHV-1 vaccination studies, the standard challenge dose is 107 pfu BHV-1 delivered intranasally. To mitigate any potential respiratory distress by the virus, 107 pfu is being considered the maximal tolerated dose for use in our experiments.  Indeed, our current studies suggest that even at this dose, there is no evidence of virus replication within the lung. 


The methods describe working with LCRT cells and using them to establish mammary fibrosarcomas. Why were these cells injected subcutaneously rather than into the mammary fat pad?

LCRT cells were injected subcutaneously to ease the delivery of treatment(s) (BHV-1 or another oncolytic virus in this case) so they can be administered in a timely manner to minimize long-term exposure of the cotton rats to anesthesia. Sedation of cotton rats for extended periods of time is not recommended and their ability to recover from sedation decreases with each incidence.

Line 357: intratumoral injections were performed by moving the bevel of the needle in a fan-like pattern. This would severely lacerate the tumour. A more typical approach would be to partially withdraw the needle and then re-insert it into a different part of the tumour and to do this repeatedly in an attempt to achieve complete three-dimensional coverage.
The method used for intratumoral injections requires clarification, which has been added to the manuscript. The needle was moved in a fan-like pattern but with a partial withdraw preceding each movement to prevent laceration of the tumor. This was used to achieve as complete coverage as possible with the treatment. 

Generally, the methods seemed to be written in a format reminiscent of personal-use protocols. Some key details are missing, there are grammatical errors, equations are confusing/incorrect, etc. See the numerous specific comments below. 

Minor Concerns:
General comments:
These comments are based on "revision 1".

A typical and strong recommendation when working with rats is to handle them daily for at least one week prior to initiation of experiments so that they can accommodate to their handler. This significantly calms most rats. Do cotton rats respond to this type of accommodation?
Handling of the cotton rats prior to experiments was not done by the specific researcher performing the experiments. An animal facility technician handles the animals when changing their cage, food and water as well as doing health checks on a daily basis. However, we found that performing procedures after handling by the technician was more difficult with the animals being more easily excitable and agitated. 


There is reference to LCRT-derived tumors being a "fibrosarcoma of the breast". Mice don't have breasts. Therefore, these are mammary fibrosarcomas.
Thank you for the clarification, this change has been made to the manuscript. 

Figures are presented in the text in the following order: Fig. 1, 2, 3, 5, 6, 4. Therefore, the figures should be switched to account for this sequence.
The figures in the text are now in sequential order and coincide with the appropriate legend.  

Section 7.5-7.7: The authors make reference to potential metastases. Do they have any images that they could provide as examples (especially of lymph nodes that are enlarged and/or with metastases, since these can be a challenge to locate)?
Metastases are primarily found in the armpit on the same side as the primary tumor as well as posterior to the primary tumor. These metastases grow quickly and are easily detected by palpation. Lung metastases are also very common, but are difficult to detect until their growth results in breathing difficulty by the animal. Unfortunately, images of metastases prior to excision are unavailable. 

Reference is made several times to the need to "stay calm" when using cotton rats. This implies that the rats can sense the emotional status of the handler. Indeed, this is stated in lines 499-500. Is there a reference with objective data to support this or is it a subjective assessment by the authors?
This is a subjective assessment based on the experience of the researchers over multiple experiments. These statements are drawn from observed differences in the demeanor of the cotton rats following such events as previous handling by animal facility technicians, failed trapping attempts and escapes.  

The authors mention that LCRT, CCRT and VCRT cells can be used in cotton rats and specify that the latter are used as models of osteosarcoma but all of the cell-specific methods that are described are for the LCRT cells only. This emphasis should be clearly stated in both the introduction and abstract. For example, the intratumoral injections presumably wouldn't work well in the context of bone cancers. 
The specific focus of the manuscript on the cotton rat model of mammary carcinoma has been further emphasized in the abstract and introduction. The introduction has been expanded to discuss studies evaluating oncolytic herpesviruses in multiple models of mammary carcinoma. Furthermore, the evaluation of BHV-1 as an oncolytic in human breast tumor cells has been added, as well as justification for the use of the cotton rat model to study its in vivo efficacy due to issues with using conventional murine models. These additions serve to emphasize the focus of this manuscript on the cotton rat model of mammary carcinoma. 

Specific comments:

Line 113: "culture until confluent", which implies 100% confluency; then states 90% confluency - which one is it?
This point has been clarified.
Line 115: what is the concentration of the trypsin?
The concentration of the trypsin is 1X. This has been added to the manuscript.

Line 136: can the authors provide an example of a plate size they used and how many cells at the time of seeding resulted in 80-90% confluency one day later?
A concentration of 105 cells/mL (100 µL per well) was used to produce 80-90% confluent monolayers one day later in 96-well flat bottom plates for virus replication experiments. These data have been added. 

Line 151: "prior to charge" = awkward wording
This wording could not be found. The section was carefully checked for grammar.

Line 155-156: this equation is very confusing and could be expressed more logically. In line 156 there are multiple references to volumes, but volumes of what? Why not calculate the required # of pfu's of virus = # of plated cells x MOI, and then calculate the volume of stock virus required = # of pfu needed / virus titer (pfu/ml)?
The required changes were made.

Line 159: why is it important for serum-free medium to be used to prepare the virus inoculum?
The use of serum-free medium reduces the risk of biological contaminants contained in fetal bovine serum from interfering with the virus infection.

Lines 168 and 173: Are these the same solutions?
Yes, this has been clarified.

Line 173: "AlamarBlue" as a single word is a trade name; perhaps the generic name would be better?
AlamarBlue has been changed to resazurin.

Line 176: need to define the abbreviations "ex" and "em".
Abbreviations have been defined. 

Line 178: What is background fluorescence? Is it medium only?
The control for background fluorescence is a well of medium only. This has been added.

Line 211: "hand" = "handle"?
Amended. 

Line 213: "over" should be "instead of"?
Amended.

Line 222: "induction chamber" = anesthetic induction chamber?
Anesthetic has been added to clarify the type of chamber.

Line 226: the authors should clarify that isoflurane is an anesthetic
Isoflurane has been clarified as an inhalation anesthetic. 

Line 233: awkward wording; implies the tube itself is to travel through the bars
Phrase has been re-worded to avoid confusion.


Line 256: delete "handler #2" - it is confusing having this with "handler 1" immediately after it.
Deleted “handler 2”.

Line 268: light mineral oil/white petrolatum is the generic name
The name used indicates a generic ophthalmic ointment that has a petrolatum base. Petralube vet ointment is the specific name.

Line 274: how is the heart rate monitored? Would monitoring respiratory rate be easier? What is an acceptable rate?
The animal’s respiration rate was monitored during all procedures and was maintained by adjusting the flow of isoflurane. The respiration rate should be kept constant during all procedures. This has been clarified in the manuscript.

Line 283: delete "per animal"? The # is based on the total cells needed for the experiment.
Deleted.

Line 285: "preparation and preparation" = redundancy
Deleted.

Line 285-286: avoid using double negatives (i.e. "reduce decreases" = increase).
Double negative has been replaced with “to prolong cell viability”.

Line 311-312: this equation doesn't make sense; "cells required" = per mouse, for all mice or for all mice + extra doses? Dividing by the total cell count means the more cells there are, the lower the volume will be; but the opposite is needed (i.e. more cells requires a larger volume to adequately dilute them).
The equation has been amended to calculate for the total volume of cell suspension required to inject all animals in the experiment. This will provide a larger volume in which to adequately dilute the cells.

Line 314: What about CCRT and VCRT cells?
This methods paper deals specifically with the cotton rat model of mammary carcinoma. This has been emphasized in the abstract and introduction. 

Line 317-318: It would be better to dilute all of the cells in the same tube to the desired concentration to minimize the variability introduced by multiple pipetting. Is 100 microliters the desired injection volume? If so, shouldn't the volume be >100 microliters to account for losses and to avoid dulling needles by having them contact the bottom of the microtube?
The calculation and subsequent steps have been amended to describe preparation of a master mix which will be used to prepare all injections.

Line 332-334: the ethanol should be allowed to evaporate completely since it inactivates viruses
The stipulation to allow the EtOH to evaporate completely before proceeding has been added to the necessary steps.

Line 337: should include a statement that the needle needs to be in an upright position.
This has been added to the step.

Line 340: this procedure is typically referred to as "skin tenting"
The term skin tenting has been added to this step.
Line 343-344: what is the rationale for inserting the needle bevel side up and withdrawing it bevel side down?
Syringes are designed to be inserted bevel side up to ease intradermal injection by allowing the sharpest point of the needle to contact the skin first. This also reduces the pain from injection. The needle is withdrawn bevel side down to ensure maximal delivery of the treatment.   

The beginning of sections 6.1, 6.2 and 6.3 are identical; it would significantly reduce redundancy if these were fused into one section.
The beginning of sections 6.1, 6.2 and 6.3 are similar, but not identical. Moreover, subsequent steps describe important differences between these injection techniques that may not be obvious to trainees or those new at injection practices. For this reason we would like to keep these sections separate. 

Line 356: Where is the needle being inserted? …into the tumor? Where is the tumor located (there are references to both subcutaneous and intraperitoneal injection sites)? 
In this case, the needle is being inserted into a subcutaneous tumor. Clarification has been provided at the beginning of the section emphasizing that this section pertains to intratumoral injection into subcutaneous LCRT tumors.  
Earlier in the paper, reference was made to osteosarcomas; will this method work for these?
While we do not have personal experience with the cotton rat model of osteosarcoma, there are several published studies evaluating the in vivo oncolytic capacity of adenovirus-based vectors in this model. These studies involve subcutaneous injection of the osteosarcoma cotton rat cell lines VCRT and CCRT to establish tumors that were then treated by intratumoral injection 
 ADDIN EN.CITE 
5,6
. Therefore, we do not feel that there would be significant challenges in applying the methods described to a cotton rat model of osteosarcoma.  

Line 359: what is the rationale for doing i.p. injections?
Intraperitoneal injections are commonly used to delivery chemotherapeutics in combination studies with oncolytic viruses. Therefore, we felt that this method should be included.
Line 370: feces of normal consistency can't be aspirated with a 29G needle. [Not] aspirating blood indicates [correct] placement of the needle.
An amendment stating that not aspirating blood indicates correct placement of the needle has been added.

Line 376: what tools are required?
Sharp-pointed dissection scissors, dissecting tissue forceps and a scalpel. These materials are listed in the materials and equipment table.

Line 402: The "small" and "large" tumors should be defined by some objective parameters. 
A small tumor section is considered anything equal to or less than 2 mm in width and should be fixed in 10% NBF for 1-2 days. A larger tumor (greater than 2 mm) should be fixed for 5-6 days. 

Line 406: "…necrotic and hemorrhagic [centers] often form on the [surface]…" The bracketed terms seem contradictory.
This has been edited to omit the contradictory terms.

Line 411: grammatical error: "…ease in their use as…"
No grammatical error was found on this line.

Line 426: "…obtain discard animals to practise injection techniques prior to attempting them on the rats." How are "discard animals" defined? Are they a species other than rats as is implied by the wording?
Discard animals are those not required by other researchers for experiments and would otherwise be euthanized. These animals can be of any species as they serve to familiarize the researcher with general injection techniques. The operational definition of “discard animal” has been clarified in the text.

Line 429: It would be helpful to recommend a needle gauge size in the methods section.
The size of the needle gauge has been added to the appropriate sections.


Line 439: grammar: "often" is repeated
Repetition amended.

Line 451: "effect" should be "affect"
Change made.

Line 504: Why is extended sedation problematic in cotton rats?
Extended sedation is problematic as it increases the recovery time of the animals. Specifically, the time taken for them regain consciousness and motor control increases the longer they are exposed to anesthesia. The long term effects on the animals and how it may impact results is unclear. 

Line 522: Is it the phenobarbital that directly preserves the tumor tissues or the form of euthanasia? The wording can be interpreted to mean the former.
Phenobarbital was not used to preserve tumor tissues. In order to preserve the tissues for analysis the necropsy was performed immediately following euthanization by CO2.

Line 534: presumably the "research" does not experience stress or injury.
“Research” has been corrected to “researcher”.

Line 535: the use of the word "particularly" seems odd. Is there a reason why the model would serve oncolytic virotherapy-focused research better than other types of immunological studies? Perhaps "including" would be more appropriate.
“Particularly” has been changed to “including”.

Line 541: Is the reference to the now defunct "Canadian Breast Cancer Research Alliance" required (or accurate)? The CCS was just one of many partners that comprised the former alliance.
The funding provided for these studies was granted under the Canadian Breast Cancer Research Alliance. Reference to the CBCRA is in accordance with the wishes of the funding partner. 

Figure 5: it would be very helpful to draw a circle around the tumor to make its location more obvious to those without necropsy experience.
A circle has been drawn around the tumor to highlight its location.

Reviewer #3:

Manuscript Summary:
Oncolytic viruses have been developed as a new class of cancer therapeutic agents for treatment of cancer that are resistant to conventional therapies. There have been increasing evidence that the antitumor efficacy by oncolytic viruses depends on the interaction of tumour cells, viruses and host immune response. Using immunocompetent animal models will be more meaningful for validation of efficacy and safety of oncolytic viruses. Cotton rat is one of immunocompetent model for this purpose. This manuscript describes the proper handling procedure for this useful model and how to establish SC tumour models in Cotton Rats. This will be of high interest and benefit to the researchers in the field of cancer virotherapy, its worthy to be published. However, the quality could be further improved if the authors appreciate my comments below. 
We thank the reviewer for their positive comments and comprehensive summary of the study presented.

Major Concerns:
1. Considering the availability of tumour models, research tools and handling issues etc, mice might be more popular, the authors should beef up what advantages of Cotton rat has as a model for assessment of oncolytic virus? such as mouse tissue and cells do not support replication of some oncolytic viruses, for example, adenovirus; In addition host immune responses to some viruses in Cotton Rat might be more closed to human than mouse?
The rationale for using the cotton rat as a model for the pre-clinical evaluation of oncolytic viruses has been emphasized in the introduction, specifically pertaining to BHV-1 and oncolytic adenovirus vectors, for which conventional murine models cannot be used. Furthermore, advantages of using immunocompetent tolerized models for antitumor studies have also been added. We hope that this emphasis will add to the argument for cotton rats as a relevant in vivo model to evaluate the antitumor efficacy of oncolytic viruses.

2. Some oncolytic viruses are permissive in mouse normal tissues and tumour cells, the authors should address what kind of oncolytic viruses should be validated using Cotton Rats or other models? Such as adenovirus, if discuss this, the author should also discuss what the advantages of Cotton rat has compared to Syrian hamster model which supports adenovirus replication very well.
A thorough discussion on the advantages of using the cotton rat as a model for the pre-clinical evaluation of oncolytic adenovirus vectors has been included in the introduction. Furthermore, as the repertoire of oncolytic viruses increases so does the demand for relevant models to test their antitumor efficacy. In the case of adenovirus and BHV-1 (and other not yet described oncolytic viruses), this does not include conventional murine models. Therefore, the development of the cotton rat and other alternative tumor models, such as the Syrian hamster, will aid in advancements in the field of oncolytic virotherapy.  

Minor Concerns:
It would be very useful that authors can make a table to list all established tumour cell lines derived from Cotton Rat in the second part. This will be very informative for the readers.
There exist three cotton rat tumor cell lines derived from spontaneous fibrosarcoma and osteosarcomas of the mammary gland (LCRT) and bone (CCRT and VCRT), respectively. These cell lines are listed in the introduction with subsequent methods focused on the use of LCRT cells to establish a cotton rat model of subcutaneous mammary carcinoma for the pre-clinical evaluation of oncolytic viruses.

Reviewer #4:

Manuscript Summary: 
The authors describe techniques to evaluate oncolytic (replication-competent) virus vectors in cotton rats. They describe culturing a cotton rat cell line, generating tumors in the animals, and assessing the effect of the vector on the tumor. Further, they give instructions for handling this difficult to work with rodent species. The manuscript describes the procedures in adequate details.
We thank the reviewer for their comments and positive feedback regarding the details provided in this manuscript.


Major Concerns:
The manuscript is largely based on a previously published methods chapter by Toth et al. (Toth K., Spencer J.F., Wold W.S.M. Immunocompetent, Semi-permissive Cotton Rat Tumor Model for the Evaluation of Oncolytic Adenoviruses in: Adenovirus Methods and Protocols, Second Edition. Eds.: Tollefson, A.E., and Wold, W.S.M., 157-68, 2007). Although the authors have added several novel procedures, the bulk of the manuscript is a close reproduction of the article by Toth et al., which is not referenced by the authors.
The article by Toth and colleagues (Toth K., Spencer J.F., Wold W.S.M. Immunocompetent, Semi-permissive Cotton Rat Tumor Model for the Evaluation of Oncolytic Adenoviruses in: Adenovirus Methods and Protocols, Second Edition. Eds.: Tollefson, A.E., and Wold, W.S.M., 157-68, 2007) is reference #28 in the manuscript and is cited in the introduction.

Minor Concerns:
N/A
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