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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar? No  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? No
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   No, use existing footage
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  07
Number of Shots:  18 

Introduction
1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Our protocol uses machine learning to decode naturalistic videos from the brains of domestic dogs, the first known application of this technique to a carnivore. 

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: This technique is non-invasive, applicable to a wide variety of research questions and opens up new avenues to understand how dogs’ perception of the world may differ from our own.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Training dogs for MRI requires patience and expertise, so working with a professional dog trainer is extremely helpful. Training machine learning algorithms requires similar patience, and attention to detail is key to keeping data organized.


Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Gregory Berns, a Professor of Psychology from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Emory University.
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the Emory University 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Experimental Design
2.1. After preparing the stuimuli, scan the participant in a 3T MRI (M-R-I) scanner [1] while watching the compilation videos projected on a screen mounted at the rear end of the MRI bore [2]. Play the videos without sound [3]. 
2.1.1. WIDE: Shot of the participants in the MRI Scanner.
2.1.2. Shot of the screen mounted at the rear of the MRI bore.
2.1.3. Talent plays the videos.
2.2. Achieve stable positioning of the dog’s head by prior training (Training Video, 0:00-4:30) to place their head in a customized chin rest [1], molded to the lower jaw from mid-snout to behind the mandible [2]. Affix the chin rest to a wood shelf that spans the coil [3]. Ensure enough space for the paws underneath, resulting in the dog attaining a “sphinx” position [4-TXT]. (Training Video, 4:36-5:43)
2.2.1. Talent places the dog’s head in custom-made chin rest.
2.2.2. Shot of the chin rest molded to the lower jaw to the mandible.
2.2.3. Talent fixes the chin rest to a wood shelf.
2.2.4. Shot of the dog in a “sphinx” position. TXT: No restraints were used.
2.3. Let the subjects participate in five runs per session, each run consisting of one compilation video watched from start to finish, presented in a random order [1].
2.3.1. Shot of human subject watching the video.
2.4. For dogs, take short breaks between each run [1] and reward them with food during these breaks [2]. Let each subject participate in three sessions over 2 weeks and allow them to watch five unique compilation videos three times [3-TXT].
2.4.1. Shot of the dog watching the video. (GSB_8045)
2.4.2. Talent rewards the dog with food. 
2.4.3. Shot of the compiled videos. TXT: Total fMRI time is 90 min/individual.
3. Imaging
3.1. Obtain the functional scans using a single-shot echo-planar imaging sequence to acquire volumes of 22 sequential 2.5-millimeter slices with a 20% gap [1]. As the dog sits in the MRI in a “sphinx” position, with the neck in line with the brain [2], orient the slices dorsally to the brain with the phase-encoding direction right to left [3-TXT].
3.1.1. Scans are being obtained.	Comment by Pallavi  Sharma: Authors: Are these steps being performed on a computer screen or instrument's display?	Comment by Erin Phillips: Neither - the scans cannot be viewed real time
3.1.2. Shot of the dog positioned in the MRI 
3.1.3. Slices are being oriented dorsally to the brain with the phase-encoding direction right-to-left. TXT: Refer to the manuscript for details.
3.2. For humans, obtain axial slices with phase-encoding in the anterior-posterior direction [1]. To allow for comparison with the dog scans, use multiband slice acquisition for the humans with a multiband acceleration factor of 2 [2].  
3.2.1. Axial slices with phase-encoding in the anterior-posterior direction are being obtained.
3.2.2. Multiband slice acquisition with a multiband acceleration factor of 2 is being used.
3.3. For dogs, use a turbo spin-echo sequence with 1.5-millimeter isotropic voxels to acquire a T2-weighted structural image of the whole brain for each participant [1]. For human participants, use a T1-weighted MPRAGE sequence with 1-millimeter isotropic voxels [2]. Authors: How would you like JoVe’s voiceover talent to pronounce MPRAGE? Em-pee-rage
3.3.1. T2-weighted structural image of the whole brain is being acquired using a turbo spin-echo sequence with 1.5 mm isotropic voxels.
3.3.2. Images are being acquired using a T1-weighted MPRAGE sequence with 1 mm isotropic voxels.



Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

2.1, 2.2, 2.3, 2.4

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.NA     



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 120. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: Analysing Model Performance in Dogs and Humans and Regions Important for the Discrimination of Object and Action Models
4.1. The LRAP(L-R-A-P) score was used as the primary metric to compute the model's accuracy. For humans, the median LRAP scores were greater than the 99th percentile of a randomly permuted set of labels [1]. 
4.1.1. LAB MEDIA: Table 1. Video Editor: Please emphasize the LRAP score column in the rows labeled Human 1 and Human 2.
4.2. For dogs, only the action model had a median LRAP percentile rank significantly greater than chance in both participants [1]. The model with the highest median LRAP percentile ranking in both dogs had five classes: the original “talking”, “eating”, and “sniffing”, plus two new classes, “petting” and “playing [2]. 
4.2.1. LAB MEDIA: Table 1 Video Editor: Please emphasize the LRAP score column in Bubo and Daisy's rows.
4.2.2. LAB MEDIA: Table 1. Video Editor: Please emphasize the LRAP score column in Bubo and Daisy's action (5 class) rows. 
4.3. Several clusters of informative voxels were observed in both dog's and human’s occipital, parietal, and temporal cortices [1]. In humans, the object-based and action-based models revealed a more focal pattern in regions typically associated with object recognition [2] than in dogs [3].
4.3.1. LAB MEDIA: Figure 2
4.3.2. LAB MEDIA: Figure 2A Video editor: Please emphasize the blue and red dots.
4.3.3. LAB MEDIA: Figure 2B Video editor: Please emphasize the red dots




Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
5.1. Enter author name: (2.3, 2.4) It is important to record which frames of which videos were being shown to the participant at which point during the procedure, as stimulus labels describing the video content shown will need to be aligned precisely to volumes taken during data processing to train the algorithm.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Enter author name: By expanding the video stimuli presented, this protocol could be applied to explore many questions regarding how dogs represent visual information, for example their capacity for face or object recognition, significance of scale or movement or prioritization of certain types of information over others.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. Enter author name: Machine learning has increasingly been used to decode neural activity patterns in human brains, and now we know that the same can be done in dogs. Our early results suggest that dogs do not see the world the same way humans do. With this technique future studies may help us understand what it’s like to be a dog.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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