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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?  Enter Yes or 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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or 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. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
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:  20
Number of Shots:  53 

Introduction

1. Introductory Interview Statements

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.
· Fill out both required statements.
· 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.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


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.

1.3. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) 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 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. Making a Cannula
2.1. To begin, blunt a 30-gauge 13-millimeter hypodermic needle tip with a disk grinder [1]. Then, cut a piece of stainless steel tubing to a length depending on the depth of the target brain area [2-TXT]. With a disk grinder, bevel one end of the cut tube [3] and smooth the other [4]. Deburr the inside of the tube with a broach [5].
2.1.1. WIDE: Establishing shot of talent blunting the hypodermic needle tip.
2.1.2. Talent cutting the stainless steel tubing. TEXT: ~25 mm for injecting the dorsal surface of the cerebral cortex
2.1.3. Talent beveling one end of the cut tube.
2.1.4. Talent smoothing the other end of the tube.
2.1.5. Talent deburring the tube with a broach.

2.2. Next, cut a piece of PTFE (P-T-F-E) tubing to a length appropriate for the vector solution volume to be loaded [1-TXT]. Flare both ends of the tube by insertion of the blunted hypodermic needle [2].
2.2.1. Talent cutting the PTFE tubing. TEXT: PTFE: polytetrafluoroethylene; 1 µL vector solution = 24 mm tubing
2.2.2. Talent flaring both ends of the tubing.

2.3. Insert the blunted hypodermic needle approximately 5 millimeters into one end of the PTFE tube [1], then insert the unbeveled end of the stainless-steel tubing approximately 5 millimeters into the other end [2].
2.3.1. Talent inserting the needle into the PTFE tube.
2.3.2. Talent inserting the stainless steel tubing into the PTFE tube.

2.4. Test the cannula by injecting filtered water through the hypodermic needle hub [1]. Confirm that water exits the beveled stainless-steel tubing tip smoothly [2] and that water does not leak from either junction [3].
2.4.1. Talent injecting water into the needle hub.
2.4.2. Shot of water exiting the beveled stainless-steel tubing.
2.4.3. Shot of both junctions showing no leakage.
3. Loading the Vector Solution for Injection 
3.1. To load the vector solution, gently transfer the solution to a sterilized PCR (P-C-R) tube with a P20 (P-twenty) pipettor, avoiding bubble formation [1]. 
3.1.1. WIDE: Talent transferring vector solution to PCR tube.

3.2. Next, attach the cannula, with the beveled tip facing down, to a vertically oriented stereotaxic holder [1], then connect a 1-milliliter Luer-lock syringe to the hypodermic needle hub of the cannula [2].
3.2.1. Talent attaching the cannula to the stereotaxic holder.
3.2.2. Talent connecting the Luer-lock syringe to the hypodermic needle hub of the cannula.

3.3. Submerge the beveled tip into the vector solution [1], then apply gentle negative pressure with the 1-milliliter syringe to load the solution into the cannula [2] while visually tracking the meniscus between the solution and air [3].
3.3.1. Talent submerging the beveled tip into the vector solution.
3.3.2. Talent loading the solution into the cannula.
3.3.3. ECU: Shot of the meniscus between the solution and air. 

3.4. Once the vector solution has been loaded, continue the gentle negative pressure until the solution reaches the needle hub [1], then remove the 1-milliliter syringe [2] and slowly inject colored mineral oil along the inside wall of the hypodermic needle hub, taking care to avoid air bubbles [3].
3.4.1. ECU: Shot of solution reaching the needle hub.
3.4.2. Talent removing the 1 mL syringe.
3.4.3. Talent injecting the colored mineral oil into the needle hub.

3.5. Attach the hypodermic needle hub to one of the two open ports of a 3-way Luer-lock stopcock [1], then close the port [2]. Fill a 1-milliliter syringe with air [3] and attach it to either of the other two ports [4]. Finally, close the remaining port of the stopcock to connect the syringe to the cannula [5].
3.5.1. Talent attaching the needle hub to the 3-way Luer-lock stopcock.
3.5.2. Talent closing the port.
3.5.3. Talent filling a syringe with air.
3.5.4. Talent attaching it to one of the other two ports.
3.5.5. Talent closing the remaining port.

3.6. Slowly push the air from the syringe into the cannula [1]. Once the colored oil appears at the tip of the blunt needle in the PTFE tubing, check for air between the solution and the colored oil [2-TXT]. 
3.6.1. Talent pushing air into the cannula.
3.6.2. ECU: Shot of colored oil appearing at the tip of the blunt needle in the PTFE tubing. TEXT: See text for instructions on air-bubble removal

3.7. Keep applying positive pressure [1] until a drop of vector solution is visible at the beveled cannula tip [2], then close the stopcock to prevent the vector from exiting the cannula by gravity [3].
3.7.1. Talent applying positive pressure.
3.7.2. ECU: Shot of vector solution at the beveled cannula tip.
3.7.3. Talent closing the stopcock.

4. Cannula Insertion into the Target Brain Area and Injection
4.1. Once the vector solution has been loaded, affix the cannula to the stereotaxic manipulator [1]. Then, to connect the stopcock to the electric air pump, take the pump tubing from the non-sterile assistant [2]. 
4.1.1. Talent affixing the cannula to the stereotaxic manipulator.
4.1.2. The non-sterile assistant handing the pump tubing to the surgeon.

4.2. Grasp the Luer-lock connector through the wall of a sterile sleeve [1], tape the sleeve tightly around the Luer-lock connector [2] and affix the stopcock [3], then drop the collar of the sleeve, allowing it to extend along the tube by gravity [4].
4.2.1. Talent (surgeon) grasping the Luer-lock connector through the wall of a sterile sleeve.
4.2.2. Talent (surgeon) taping the sleeve tightly around the Luer-lock connector.
4.2.3. Talent (surgeon) affixing the stopcock.
4.2.4. Talent (surgeon) dropping the collar of the sleeve.

4.3. Next, test the air pump and cannula by setting the air pump to low pressure [1] before turning it on and increasing the pressure until the oil advances through the cannula [2] and a drop of vector solution is visible at the cannula tip [3].
4.3.1. Talent setting the air pump to low pressure.
4.3.2. Talent turning on the pump and increasing pressure.
4.3.3. ECU: Drop of vector solution at cannula tip.

4.4. Tape a plastic ruler to the PTFE tubing to measure the movement of the meniscus during injection [1], then drive the cannula down with the stereotaxic manipulator [2] and record the depth at which the tip reaches the surface [3].
4.4.1. Talent taping a plastic ruler to the PTFE tube.
4.4.2. Talent driving the cannula down.
4.4.3. Talent recording the depth at which the tip reaches at the surface.

4.5. Drive the cannula to the deepest site to be injected along the track [1]. The surface  will dimple upon contact [2-TXT].
4.5.1. Talent driving the cannula to the deepest site to be injected. 
4.5.2. Shot of the dimpled surface. TEXT: For surface cortex injections, confirm penetration with surgical microscope/magnifying loupes
Authors: Can 4.5.2 be easily visualized?

4.6. To minimize mistargeting due to tissue compression, either drive the cannula down slowly [1] or drive it down quickly and wait at the bottom for 1 to 5 minutes [2]. A third alternative is to overshoot the deepest injection site by 500 micrometers and then retract [3]. Authors: Would you like to demonstrate all three options in the video? Or is demonstrating one sufficient?
4.6.1. Talent driving the cannula slowly. TEXT: Alternatives: Drive quickly with a 1-
4.6.2. Talent driving the cannula quickly and waiting at the bottom.
4.6.3. Talent driving cannula down and then retracting. 

4.7. Once the cannula is positioned at the deepest injection site, use the electric air pump to inject 0.5 microliters of the vector solution over 10 to 30 seconds [1]. Confirm injection flow by tracking the meniscus between the colored oil and the vector solution in the PTFE tube [2].
4.7.1. Talent injecting the vector solution using the electric air pump.
4.7.2. ECU: Shot of the meniscus between the colored oil and the vector solution in the PTFE tube.

4.8. After waiting for 1 minute, retract the cannula to the next injection site along the track [1].
4.8.1. Talent retracting the cannula to the next site.

4.9. After the final injection, leave the cannula in place for 10 minutes to avoid vector efflux [1], then retract the cannula and discard it in a biohazard sharps container [2-TXT].
4.9.1. Shot of cannula in place, timer counting down from 10 minutes in view.
4.9.2. Talent retracting the cannula and discarding it. TEXT: Repeat for other vector solutions at other locations



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

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



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

5. Results: Optogenetic Manipulations by Adeno-Associated Viral (AAV) Vector Injections in Awake Monkeys 
5.1. Injection of AAV (A-A-V) vectors carrying the channelrhodopsin-2 transgene in the left superior colliculus [1] followed by stimulation with continuous blue light at 40 milliwatts [2] produced a series of consecutive action potentials [3]. 
5.1.1. LAB MEDIA: Figure 4A. Video Editor: Emphasize the Injection
5.1.2. LAB MEDIA: Figure 4A. Video Editor: Emphasize the Laser stimulation
5.1.3. LAB MEDIA: Figure 4B. Video Editor: Emphasize the top section (continuous blue light at 40 mW)

5.2. 1-millisecond light pulses failed to evoke action potentials at 40 milliwatts [1] but reliably evoked them at 160 milliwatts [2]. 
5.2.1. LAB MEDIA: Figure 4B. Video Editor: Emphasize the middle section (pulses at 40 mW)
5.2.2. LAB MEDIA: Figure 4B. Video Editor: Emphasize the bottom section (pulses at 160 mW)

5.3. Optical stimulation of the superior colliculus after 15, 18, and 20 degrees left- and 225 degrees downward saccades gradually reduced saccade gain [1]. This gain decrease required around 250 trials [2] to return to the pre-adaptation gain, confirming its basis in long-term plasticity [3].
5.3.1. LAB MEDIA: Figure 4D. Video Editor: Emphasize the ‘laser induced adapt’ area (blue circles)
5.3.2. LAB MEDIA: Figure 4D. Video Editor: Emphasize the ‘recovery’ area (green circles)
5.3.3. LAB MEDIA: Figure 4D. Video Editor: Emphasize the ‘pre’ area (black circles)

5.4. AAV injections in the nucleus reticularis tegmenti pontis for optogenetic suppression of mossy fibers [1] followed by delivery of a yellow-laser light to the oculomotor vermis [2] revealed that before inactivation, Purkinje cells exhibited a double burst pattern for 12-degree rightward saccades [3].
5.4.1. LAB MEDIA: Figure 4E. Video Editor: Emphasize the Injection
5.4.2. [bookmark: _Hlk68693034][bookmark: _Hlk68098449]LAB MEDIA: Figure 4E. Video Editor: Emphasize the Laser stimulation
5.4.3. LAB MEDIA: Figure 4G.  Video Editor: Emphasize the gray curve in the middle panel

5.5. During optogenetic inactivation, the firing rate decreased and changed to a burst-pause pattern [1], suggesting that the inhibited mossy fiber input to Purkinje cells influences the saccade deceleration phase by driving the second burst [2]. 
5.5.1. LAB MEDIA: Figure 4G. Video Editor: Emphasize the orange curve in the middle panel
5.5.2. LAB MEDIA: Figure 4G. Video Editor: Emphasize the green curve in the middle panel 

5.6. AAV injections in the oculomotor vermis for optogenetic stimulatation of the Purkinje cells [1] followed by delivery of short light pulses [2] increased simple spike activity of an isolated Purkinje cell [3]. A single 1.5-millisecond light pulse frequently evoked more than one simple spike action potential [4]. 
5.6.1. LAB MEDIA: Figure 4H. Video Editor: Emphasize the Injection
5.6.2. LAB MEDIA: Figure 4H. Video Editor: Emphasize the Laser stimulation
5.6.3. LAB MEDIA: Figure 4J. Video Editor: Emphasize the top part of the figure
5.6.4. LAB MEDIA: Figure 4J. Video Editor: Emphasize the bottom part of the figure

5.7. Optogenetic simple spike activation timed to occur during a 60 milliwatts, 10-millisecond long light pulse saccade [1], increased saccade amplitude [2], confirming the disinhibitory role of Purkinje cells on the oculomotor burst generator [3].
5.7.1. LAB MEDIA: Figure 4K.
5.7.2. LAB MEDIA: Figure 4K. Video Editor: Emphasize the dark blue curve.
5.7.3. LAB MEDIA: Figure 4K.

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. 
· 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.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
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. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


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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