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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  YES  
If Yes, can you record movies/images using your own microscope camera?
NO  
If No, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Kopf Model 1900 stereotax

2. Software: Does the part of your protocol being filmed demonstrate software usage?  NO

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   NO
If Yes, how far apart are the locations? Click to enter distance between locations.
 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Please 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. Gregory Morton: This protocol is significant as it is an adaptable stereotactic procedure that can be utilized for both mouse and rat and be applied to many new neuroscience techniques [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

REQUIRED: What is the main advantage of this technique?
1.2. Gregory Morton: The main advantage with this adaptable stereotactic procedure is the ability to target challenging and difficult to reach brain regions[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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. [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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. Gregory Morton: This method can be applied to many neuroscience research areas including behavior, metabolism and cognition, amongst others. [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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: 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. [1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Gregory Morton: The visual demonstration of this method is critical as it provides clear, concise and practical instructions that are harder to convey in writing [1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator on Camera

1.7. Gregory Morton: Demonstrating the procedure will be Chelsea Faber, Molecular, Medicine and Mechanisms of Disease graduate student from my laboratory. Include additional demonstrators as needed. [1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. Named demonstrator(s) looks up from workbench or desk or microscope and acknowledges camera

Ethics Title Card

1.8. Procedures involving animal subjects have been approved by the National Institutes of Health Guide for the Care and Use of Animals and approved by both the Institutional Animal Care and Use Committee and Environmental Health and Safety at the University of Washington.

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 30 steps and/or 60 shots. Current script of protocol: 21 steps, 41 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. Angled Procedure Stereotax Preparation
2.1. To prepare the stereotax for an angled procedure, confirm that the stereotactic frame and micromanipulator have been calibrated [1]. and place the center height gauge into the socket of the head holder base plate [2].	Comment by Chelsea L Faber: We should not film this, as the calibration requires disassembling the stereotax. We refer people to the Kopf Manual in the protocol.
2.1.1. WIDETEXT: Talent checking frame calibrationSee Kopf Manual for calibration protocol.
2.1.2. Talent placing gauge onto socket 

2.2. Place the center height gauge into the socket of the head holder base plate [2].
2.2.1. Talent placing gauge onto socket 

2.3. Secure the centering scope in the tool holder [1] and sight down the scope [2].

2.3.1. Talent securing scope
2.3.2. Talent sighting down scope

2.4. Adjust the position of the micromanipulator until the crosshairs are aligned and focused on the gauge crosshairs [1] and place the ear bars into the holders such that the indicator lines on both sides are at 0 [2].

2.4.1. SCOPE: Crosshairs being aligned
2.4.2. Bars being centered

2.5. Use the medial-lateral and anterior-posterior knobs on the head holder to center-align the ear bars in the x- and y-planes above the crosshair of the center height gauge [1].
2.5.1. Ear bars being aligned in x- and y-planes

2.6. To align the ear bar position in the z-axis, remove the ear bars from the holder [1] and remove the center height gauge [2]. Then replace the ear bars [3] and re-center them bars at 0 [4].

2.6.1. Ear bars being removed
2.6.2. Center height gauge being removed
2.6.3. Ear bars being replaced
2.6.4. Ear bars being re-centered

2.7. Then sight down the scope again and use the vertical shift and coronal tilt knobs, respectively [1], to lower and rotate the ear bars until the scope crosshairs remain centered between the ear bars throughout coronal rotation [2-TXT].

2.7.1. Talent at scope, using knobs to adjust crosshairs
2.7.2. SCOPE: Crosshairs being centered between ear bars TEXT: Do not make further adjustments to head holder position

3. Angled Coordinate Central Axis of Rotation Alignment 

3.1. To align the central axis of rotation for angled coordinates, secure the centering scope in the tool holder [1] and position the micromanipulator to the calculated coordinate [2-TXT].

3.1.1. WIDE: Talent securing scope
3.1.2. Talent positioning micromanipulator TEXT: See text for coordinate calculation details

3.2. Note that the right-left coordinate for the angled implantation corresponds to the length of side A [1].

3.2.1. LAB MEDIA: Figure 1 Video Editor: please emphasize red “A” triangle

3.3. Sighting down the scope [1], mark this coordinate to represent the point at which the cannula will enter the brain once the head is rotated [2].

3.3.1. Talent sighting down scope
3.3.2. SCOPE: Shot of coordinate OR Talent marking coordinate

3.4. Reposition the micromanipulator over the midline [1] and use the coronal tilt knob to rotate the head to the calculated angle [2-TXT].

3.4.1. Micromanipulator being positioned
3.4.2. Head being rotated TEXT: See text for angle calculation details

3.5. If the scope crosshairs do not line up with the reference mark, use the vertical shift knob to adjust the head position in the z-axis until the crosshairs line up as close as possible to the mark [1] and rotate the head back to the 0-degree coronal position [2-TXT].

3.5.1. SCOPE: Head position being adjusted
3.5.2. SCOPE: Head being rotated back TEXT: Reassign bregma as necessary

3.6. When the crosshairs consistently hit the reference mark when the head is rotated, the arbitrary point of rotation should now be aligned with the stereotactic center of rotation [1].	Comment by Chelsea L Faber: We should also show or mention us drilling the burr holes for the injection and fiber placement here using the stereotactic drill. We don't need to show the whole process for microinjecting, as that has been published in JOVE before, but it will be confusing to skip ahead in the protocol without making it clear that you should have drilled these injection/fiberoptic burr holes BEFORE the screw anchor holes.

3.6.1. SCOPE: Shot of point of rotation aligned with stereotactic center of rotation 


4. Fiberoptic Implantation

4.1. When the angled coordinates have been aligned, return the head to the 0-degree level position [1] and use a hand drill to place two holes anteriorly [2] and two holes posteriorly far enough from the angled coordinate burr holes to accommodate the ferrule portion of the fiberoptic that sits above the skull [3].

4.1.1. WIDE: Talent returning head to 0° level position
4.1.2. Anterior hole being drilled
4.1.3. Posterior hole being drilled

4.2. When all of the holes have been drilled, use a small flathead screwdriver to insert the bone screws as gently as possible such that they sit firmly in the skull without penetrating the brain [1].

4.2.1. Screw(s) being inserted

4.3. Clamp a fiberoptic cannula into the cannula holder [1] and place the cannula holder in the stereotactic holder [2].

4.3.1. Cannula being clamped
4.3.2. Holder being placed into holder 

4.4. Rotate the head to the calculated angle, noting again that the coordinates on the micromanipulator do not apply to the new tool [1], and use the center of the angled burr holes as the implantation target [2].

4.4.1. Head being rotated 
4.4.2. Shot of center of burr holes

4.5. Lower the fiberoptic until it just touches the dura within the center of the burr hole [1] and zero the micromanipulator in the z-axis [2].

4.5.1. Fiberoptic being lowered
4.5.2. Micromanipulator being zeroed

4.6. Slowly slower the fiberoptic to the dorsal-ventral angled coordinate [1] and use cyanoacrylate gel to connect the fiberoptic ferrule to the ipsilateral anchor screws [2].

4.6.1. Fiberoptic being lowered
4.6.2. Gel being applied

4.7. Use a micropipette tip to apply an accelerant before the gel completely hardens [1] and gently loosen and raise the cannula holder until it is clear of the ferrule [2].

4.7.1. Accelerant being applied
4.7.2. Holder being loosened

4.8. Insert the contralateral angled coordinate in the same manner [1] and level the head [2].

4.8.1. Fiberoptic being lowered into contralateral coordinate
4.8.2. Head being leveled

4.9. For extra security, use the cyanoacrylate gel and accelerant to make an additional connection between the two angled fiberoptic cannulas [1] and apply a small, relatively thin amount of dental cement to the surface of the skull, taking care to thoroughly cover the anchor screws and base of the fiberoptic cannulas [2].

4.9.1. Gel and/or accelerant being applied
4.9.2. Cement being applied TEXT: Leave enough ferrule clean for subsequent mating with fiberoptic patch cable


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

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
CHELSEA, I’LL HAVE YOU ANSWER THESE QUESTIONS AS YOU ARE MORE FAMILIAR WITH THE MOST CRITICAL STEPS.3.3 – 3.6

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
While not technically challenging, steps 3.3 – 3.6 can be the most tedious, and present the most opportunity for error. To ensure that these steps are successful and to ultimately achieve accurate rotation of the head, it is critical to i) make sure that the head is absolutely secure in the ear bars, and ii) consistently and accurately assign the midline (R/L) coordinate. Use of the centering scope is immensely helpful with this latter point, and furthermore, centering the scope on the gauge crosshairs prior to beginning the surgery provides an approximation for the midline, once the animal is centered on the ear bars.

If answered, your answers to C and D will become interview-style shots, which may be incorporated into the script after the relevant step in the protocol. Authors will memorize the statements and then deliver them on camera. 

C. OPTIONAL: If there is no single most critical step in the filmed portion of the protocol, do not answer this question. What is the best way to perform the required technique for the most critical step in the protocol? 
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
D. OPTIONAL: If there are no hazardous reagents or instruments in the filmed portion of the protocol, do not answer this question. Which of the reagents or instruments are uniquely hazardous? What precautions should viewers take that they might not normally know to take?
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

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: 73. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Representative Bilateral Ventromedial Hypothalamus Targeting 

5.1. To interrogate the role of hypothalamic ventromedial nucleus neurons in glycemic control, in this representative analysis, a standard, non-angled stereotactic approach was utilized for the bilateral microinjection of an inhibitory channelrhodopsin virus to the ventromedial nucleus [1].

5.1.1. LAB MEDIA: Figure 6A Video Editor: please emphasize syringes and light blue triangles

5.2. Given the proximity of the ventromedial nucleus to the midline, space constraints did not permit the non-angled implantation of bilateral fiberoptics [1], necessitating the development of a surgical strategy for precisely implanting fiberoptics at an angle [2].

5.2.1. LAB MEDIA: Authors: Please upload the image from Figure 6B to your project page without the B or Fiberoptic tracts labels and lines 
5.2.2. LAB MEDIA: Figure 6B Video Editor: please add text/emphasize Fiberoptic tracts as in original Figure 6B


Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give 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.
6.1. Chelsea Faber: The most important thing to remember is to simply be patient, and take your time, as being consistent and accurate with your coordinate assignments is critical to success. [1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 

Following this procedure, what other methods can be performed? What questions would these additional methods answer?

6.2. Chelsea Faber: This procedure can be adapted and applied to any neuroscience method requiring microinjection or implantation into the rodent brain, a diverse range of neuroscience techniques including chemo- and optogenetics and fiber photometry approaches. [1].

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. [bookmark: _GoBack]Chelsea Faber: This procedure, when cCombining this approach ed with advanced neuroscience techniques will has the opportunity to provide new insights into brain control of behavior, metabolism and cognition and may lead to potential therapies for CNS-related disorders.  [1].

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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