[bookmark: _GoBack]Below are the reviewer comments and specific responses regarding manuscript JoVE60192 entitled Training Dogs for Awake, Unrestrained Functional Magnetic Resonance Imaging for JOVE: Journal of Visualized Experiments.  Our responses are in bold and follow the order of the action letter. We appreciate the time and effort of the reviewers and their many excellent suggestions which have all improved the manuscript.

Editorial Comments:

“Please split up longer Protocol steps so that individual steps contain only 2–3 actions (in the imperative) and a maximum of 4 sentences.”

We have edited accordingly. 

“Please only highlight protocol steps for filming; the results will be handled separately.”

We have edited accordingly.  

“For each protocol step, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.”

We have edited accordingly.  

“Figures: Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account.”

This has been done. 

“Table of Materials: Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.”

We have reconciled the Table of Materials with all materials mentioned in the manuscript. 

Reviewer 1:

"Magnetic resonance imaging (MRI) conducted on unrestrained awake dogs is a new method" - How new? Please, accompany with citations.”

We have included the information on lines 61-62.

"There are several advantages of studying brains in awake dogs for functional magnetic resonance imaging (fMRI)." - Odd wording. Do you mean there are several advantages OF functional magnetic resonance imaging for studying brain function in awake dogs?”

We have clarified this statement on lines 62-63. 

"enhancing comparative neuroimaging" - in what way? This is a bit nondesript.”

On lines 63-64 we have edited to reflect that cross-species comparisons are more generalizable across dogs and humans because both species are tested awake and unrestrained.

"At the moment there are five laboratories around the world" - which are these?”

These are now mentioned on lines 71-72. 

“The Authors talk about unrestrained scanning and awake scanning being advantageous but only present specific ideas on the latter. It may be helpful to mention advantages to the former as well, e.g., fluid or food deprived or physically restrained organisms are likely very different in their cognitive states than their non-deprived and unrestrained counterparts, see, for example, review by Bunford et al. 2017 TiNS.”

Thank you for the suggestion, we have added the deprivation point and reference on lines 67-69.

"the purpose of being cost-effective, producing quality data, and generalizable to trainers across the world" - I recommend the Authors revise this sentence for parallel construction.”

We have edited the sentence (Lines 79-81). 

“This protocol can be completed in 25 weeks and can be shortened depending on the frequency of training sessions" - Can we be certain that different completion durations does not have any effect on learning or performance? I again appreciate that this is a very strict criterion but the whole purpose of the current protocol, as articulated by the Authors, is that it is standardized.”

This is a good point and we have decided to not use the word standard, as it is clear there are too many factors to work out before standardization can occur. Although, our intention is to move and inspire the field in that direction.  We have also removed the “shortened” phrase.

“On non-training days, the dog is usually transported to a familiar exercise area and allowed to play. General obedience is also practiced on these days (e.g., downs and stays in exchange for treats and toy tosses)." - this presumes the dogs that can be trained with this protocol or that the dogs that this protocol is applicable to are not family dogs but are lab dogs. If this is true, then this should be noted as a limitation to generalizability across research labs as some labs work with family dogs.”

We have added a section (lines 677-689) in the discussion on generalizability of the training protocol.  As for pet dogs, we believe the training procedures is generalizable to pet dogs but it is a limitation that will need to be determined by future studies.

“What is the size of the chin rest apparatus and how is it adjusted to any given dog's size?”

On lines 144-1146 we describe the size and adjustment of the chin rest apparatus: The chin rest was 6 in wide with a 4  in wide x 2.5 in deep notch for the muzzle. It was designed to fit each individual that we working with, all approximately the same size/breed.

"whatever the dog prefers can be used initially, even if it is high-motion play (e.g., ball, tug)." - the Authors may wish to make note of some dogs being more motivated by food whereas others being more motivated by play or praise, see, e.g., Gerencsér et al. 2018. Sci Rep.”

Thank you for the suggestion, we have edited accordingly. 

“and the dog's primary reward (i.e., food) while capturing attention" - I take it the i.e., should be replaced with e.g.,.”

We have edited accordingly. 

“I am not sure what the yellow highlighting indicates in this manuscript.”

This is standard for JoVE to indicate aspects of the manuscript to be video recorded.

“A flow diagram of the different training and testing phases, with brief description of content, completion criteria, and number and duration of sessions would be very helpful and informative”
	
Thank you for this suggestion. We have added the requested information to the manuscript in Table 2.


“Each MRI data collection session takes between 30 to 60-minutes. All scanning takes place in the Siemens Verio open-bore 3T MRI scanner at the Auburn University MRI Research Center." - I am not sure why this site-specific information is presented in this manner, it makes it appear as if anyone who wishes to use this protocol has to scan at AU.”

We have removed this information. Upon reflection we have removed specifics about the scanning sessions, as we are not proposing these particular MRI scans or parameters are followed. We have referenced the appropriate articles where readers can read about the information if they are interested. 

“Same goes for scanning procedures - is it necessary to start with the structural measurement for this protocol to work? and is it necessary to use the MPRAGE sequence? I think the Authors should differentiate between what aspects of the protocol are generalizable vs. which ones are example they use to describe their own procedures at their site.”

We agree. We have removed some details and state on lines 525: “This MRI protocol represents examples from prior work and is only suggestive (see references4,10 for how to perform the protocol).” 

“The Authors make note of their protocol being useable with high-energy dogs but it is unclear what they mean by this and what makes this protocol suited for use with high-energy dogs.”

We have added the following information (Lines 679-684):

“Detection dogs are typically repurposed American Field Trial, Hunt Test, and Upland Game dogs with intrinsically high-energy, and “high-drive”. The term “drive,” referring to the dog’s intrinsic motivation to work, is both difficult to operationalize and measure, and widespread in its use to characterize dogs that are most suitable for detection work; the industry favors and selects for bold, excitable, high-energy dogs, with higher baseline levels of arousal (i.e., excitement, anxiety) than other types of working dogs and pets.”

We also included two references where we have discussed the topic for the interested reader. 

Lazarowski, L. et al. Investigation of the Behavioral Characteristics of Dogs Purpose-Bred and Prepared to Perform Vapor Wake® Detection of Person-Borne Explosives. Frontiers in Veterinary Science. 5 (50), (2018).

Lazarowski, L., Waggoner, P. & Katz, J. S. The future of detector dog research. Comparative Cognition & Behavior Reviews. 14 77-80, (2019).

Reviewer 2:

“The only somewhat conceptual point I would want to raise is that the authors should somewhat tone down claims that their training protocol and its reliance on generalization is "better, more efficient/effective" than other ones used in the field. This is not because I do not think that this is a plausible claim to be made, but because there are no data presented (and they would in fact be hard to procure anyways, as the time and monetary costs for a study providing direct comparisons of training with and without generalization, while keeping everything else constant, seem hardly justifiable) to substantiate this claim.”

We agree and have revised the manuscript accordingly. 

“Clarification on ear protection: I did not fully understand what the ear protection entails. Only on ear protection, or also in ear protection. Maybe also mention how the protection used ensures protection against hearing damage.”

We’ve used buffer pads that we believe provide some ear protection but have not been tested for this purpose, so we have removed the phrase ear protection from the manuscript and replaced with padding.
 
“Clarification on TE: The TE used seems somewhat lower to what seems a standard TE at 3T in human fMRI, though my experience is mainly with TIM Trio, Prisma, and Skyra. Please clarify why you use such a TE, and based on what considerations.”
	
We have removed this information and focused the protocol on the training, not the imaging protocols.

“Figures: Maybe I missed this but please clarify what images are used for figures showing brain anatomy; am I assuming correctly that these are overlay of SPMs (fMRI activation) on structural scans? From the same dog? From a standard template? If so, which one? Relatedly, consider showing EPIs across the whole brain so readers can evaluate the actual fMRI scanning resolution as well as the extent of signal drop out/lack of brain coverage in some areas.”

These are excellent and important suggestions, but not the focus of this manuscript. We have decided to emphasize the stationing behavior in the present manuscript. We have referenced our prior work which address these points for interested readers.

“Specify what you mean by "high energy dogs"; address whether the methods presented would only work with these?”

See reviewer 1 comment (now addressed on Lines 679-684).

“Specify, in min or s, how long the structural and functional runs are/or what your target minimal length is.”

We have removed the information from the manuscript and instead focused on the stationing behavior for the protocol.

“If feasible present some evidence on "how well the training worked", e.g. average movement across sessions, number of training sessions needed on average, their range, and S.D.? Basically any kind of statistics that help to evaluate how long the individual training phases require, and what the outcomes are in terms of image quality.”

Thank you for the suggestion. We have added information regarding training and testing sessions in Table 2 and Figure 3. We have conducted analyses showing that the criterion for max duration of stationing behavior was stable and at criterion before transfer testing began and that the stationing behavior immediately transferred to novel locations. We did not present image quality data because we were unable to make meaningful comparisons because of the differences in types of sequences conducted across dogs and hence focused on stationing behavior in the scanner.


