[image: ]DRAFT: DO NOT USE FOR FILMING


Submission ID #:  60886
Scriptwriter Name: Bridget Colvin 
Project Page Link: http://www.jove.com/files_upload.php?src=18570278

Title: Combined Infusion and Stimulation with Fast-Scan Cyclic Voltammetry (CIS-FSCV) to Assess Ventral Tegmental Area Receptor Regulation of Phasic Dopamine

Authors and Affiliations: Robert J. Wickham1, Makenzie Lehr1,*, Lauryn Mitchell1,*, and Nii A. Addy2,3
*These authors contributed equally to the work

1Department of Psychology, Elizabethtown College, Elizabethtown, PA, USA
2Department of Psychiatry, Yale University, New Haven, CT, USA
3Department of Cellular and Molecular Physiology, Yale University

☐   All author names are spelled correctly, and the affiliations are correct.

Corresponding Author: 
[bookmark: _Hlk25233958]Robert J. Wickham		
wickhamr@etown.edu 

Co-authors:
lehrm@etown.edu
mitchelll1@etown.edu
nii.addy@yale.edu 





Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
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 the requested screen capture files to your project page by your script return deadline.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N
 

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. 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.

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: 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: Why is visual demonstration of this method critical?
1.6. 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.

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.

1.7. 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.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).


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. 
· [bookmark: _GoBack]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: 17 steps, 34 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. Electrode Implantation
2.1. After confirming a lack of response to pedal reflex [1-TXT], clean the scalp of the anesthetized rat with three sequential iodopovidone and 70% ethanol scrubs [2].
2.1.1. WIDE: Talent pinching toe Videographer: Important step TEXT: Anesthesia: urethane 1.5 g/kg i.p.
2.1.2. Scalp being wiped, with iodopovidone and ethanol containers visible in frame 

2.2. After the last scrub, use sterilized needle nose tweezers and surgical scissors to cut away enough scalp tissue to make room for the implanted electrodes [1].

2.2.1.  Skin being removed

2.3. Gently clean the exposed skull surface with sterilized cotton tip applicators [1] before applying 2-3 drops of 3% hydrogen peroxide to help identify lambda and bregma [2].

2.3.1. Skull being wiped
2.3.2. Skull being cleansed

2.4. [bookmark: _Hlk25327257][bookmark: _Hlk29020643]Next, use a 1-millimeter drill bit set to approximately 20,000 revolutions per minute [1] to make a 1.5-millimeter diameter hole 2.5 millimeters anterior and 3.5 millimeters lateral to the bregma [2].

2.4.1. Talent equipping drill with bit
2.4.2. Hole being drilled

2.5. [bookmark: _Hlk25327442]Implant a 1.59-millimeter-outer diameter, 3.2-millimeter-long screw about halfway into the hole until the screw is firmly in place [1].

2.5.1. Screw being implanted

2.6. [bookmark: _Hlk25576145][bookmark: _Hlk25576350]Next, drill a 1-millimeter-diameter reference electrode hole in the left hemisphere 1.5 millimeters anterior and 3.5 millimeters lateral to the bregma [1].

2.6.1. Hole being drilled

2.7. Insert approximately 2 millimeters off reference wire into the hole while wrapping the reference wire around and under the head of the implanted screw [1].

2.7.1. Wire being inserted/wrapped

2.8. Then fully implant the screw, pinning the reference electrode into place [1].

2.8.1. Screw being implanted/electrode being secured

2.9. [bookmark: _Hlk25576452][bookmark: _Hlk29387092]In the right hemisphere, drill a 1.5-millimeter-diameter hole 1.2 millimeters anterior and 1.4 millimeters lateral to the bregma [1] and use tweezers to carefully remove the dura [2].

2.9.1.  Hole being drilled
2.9.2. Dura being removed

2.10. [bookmark: _Hlk25576633]For the stimulating electrode, drill a square hole 2 millimeters anterior-posterior and 5 millimeters medial-lateral centered at 5.2 millimeters posterior and 1 millimeter lateral to the bregma [1].

2.10.1. Hole being drilled

2.11. [bookmark: _Hlk29021105]Using stereotactic arm bars, lower the bipolar stimulating electrode-guide cannula 5 millimeters below the dura [1-TXT].

2.11.1. Cannula being lowered TEXT: Use sterile cotton swab and gauze to minimize bleeding as necessary

2.12. [bookmark: _Hlk29021467][bookmark: _Hlk26350617]Using the stereotactic arm bars, lower the carbon fiber microelectrode 4 millimeters below the dura at the most dorsal portion of the striatum [1] and connect the reference wire and carbon fiber to a potentiostat [2].

2.12.1. Fiber being lowered
2.12.2. Wire and/or fiber being connected to potentiostat

2.13. [bookmark: _Hlk26351776]Then apply a minus 0.4 to 1.4-volt, 400 volt/second triangular wave form for 15 minutes at 60 Hertz [1] and followed by a 10-minute stimulus at 10 hertz [2].

2.13.1. Talent applying stimulus
2.13.2. Shot of frequency being set to 10 Hz

3. Carbon Fiber and Stimulating Electrode/Guide Cannula Location Optimization

3.1. To optimize the stimulating electrode location, set the stimulator to produce a bipolar electrical waveform with a 60-hertz frequency, 24 pulses, 300 microamp current, and 2 millisecond/phase pulse width [1].

3.1.1. WIDE: Talent setting stimulator parameters, with setting readout visible in frame

3.2. [bookmark: _Hlk29020814]Gently lower the stimulator in 0.2-millimeter increments from 5 to 7.8 millimeters below the dura [1], stimulating the VTA at each increment [2].	Comment by Bridget Colvin: Authors: Do you say “ventral tegmental area” or “V-T-A”?

3.2.1. Stimulator being lowered
3.2.2. VTA being stimulated

3.3. Continue to lower the bipolar stimulating electrode-guide cannula until a stimulation produces phasic dopamine release at the carbon fiber microelectrode within the dorsal striatum [1].

3.3.1. SCREEN: To be provided by Authors: Phasic DA release output	Comment by Bridget Colvin: Authors: Please upload all requested screen capture files to your project page by your script return deadline.

3.4. Once a dopamine release has been observed, lower the carbon fiber microelectrode until it is at least 6 millimeters below the dura into the most dorsal part of the nicotinic acetylcholine core [1].

3.4.1. Electrode being lowered 

3.5. When the electrode is in position, stimulate the VTA [1] and record the peak amplitude of the dopamine peak [2].

3.5.1. Stimulus being delivered
3.5.2.  SCREEN: To be provided by Authors: Phasic DA release output

3.6. Then lower or raise the carbon fiber microelectrode to the site that produces the greatest dopamine release [1], making sure that the peak of the dopamine response is represented as a clear oxidation peak at 0.6 volts and a reduction peak at -0.2 volts [2].

3.6.1. Electrode height being adjusted
3.6.2. SCREEN: To be provided by Authors: Phasic DA release output

4. Combination Infusion and Stimulation Fast-Scan Cyclic Voltammetry (FSCV) Recording

4.1. Once the carbon fiber and stimulating electrode-guide cannula location has been optimized, stimulate the animal for 20-30 minutes [1].

4.1.1. WIDE: Talent starting stimulus OR Talent setting timer, both with setup visible in frame Videographer: More Talent than mouse in shot

4.2. [bookmark: _Hlk26349531][bookmark: _Hlk29021157][bookmark: _Hlk26795015]After achieving a stable baseline, gently lower the internal cannula by hand into the guide cannula pre-fitted into the bipolar stimulator [1-TXT] and obtain an additional 2-3 baseline recordings to confirm that the cannula insertion did not cause a change in the evoked signal [2].

4.2.1. Cannula being lowered TEXT: Baseline = <20% variation >5 stimulations 
4.2.2. SCREEN: To be provided by Authors: Phasic DA release output

4.3. Once a baseline response has been established, use a syringe pump and a microsyringe to infuse 0.5 microliters of the drug solution of interest into the VTA over a 2-minute period [1].

4.3.1. Solution being infused

4.4. [bookmark: _Hlk26795067][bookmark: _Hlk26793989][bookmark: _Hlk26350044]After the infusion, leave the internal cannula in place for at least 1 minute prior to removal [1], continuing to record the response every 3 minutes to measure the post-infusion effects [2].

4.4.1. Shot of cannula, then cannula being removed
4.4.2. SCREEN: To be provided by Authors: Phasic DA release output



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. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

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.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.

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.
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 hazardous? What precautions should viewers 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.

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: 81 (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 Analyses of Stimulation-Evoked Phasic Dopamine Release

5.1. As demonstrated in this representative color plots, saline infusion does not alter the stimulated phasic dopamine release [1].

5.1.1. LAB MEDIA: Figure 2 Video Editor: please emphasize Saline voltammogram and color plot 

5.2. [bookmark: _Hlk29022428]The infusion of NMDA (N-M-D-A) produces a robust increase in stimulated phasic dopamine release [1], while the NMDA receptor (N-M-D-A) competitive antagonist, AP5 (A-P-five), produces a robust decrease [2].

5.2.1. LAB MEDIA: Figure 3A Video Editor: please emphasize VTA NMDA graph and color plot TEXT: NMDA: N-methyl-D-aspartate
5.2.2. LAB MEDIA: Figure 3B TEXT: AP5: (2R)-amino-5-phosphonovaleric acid Video Editor: please emphasize VTA AP5 graph and color plot

5.3. Both the noncompetitive nicotinic acetylcholine receptor antagonist mecamylamine [1] and the nonselective, competitive muscarinic acetylcholine receptor antagonist scopolamine [2] produce a robust decrease in the stimulated phasic dopamine release [3].

5.3.1. LAB MEDIA: Figure 4 Video Editor: please emphasize VTA MEC graph and color plot
5.3.2. LAB MEDIA: Figure 4 Video Editor: please emphasize VTA SCOP graph and color plot
5.3.3. LAB MEDIA: Figure 4

5.4.  In this graph, a summary of the effects of the tested drugs over time can be observed [1].

5.4.1. LAB MEDIA: Figure 5 Video Editor: please sequentially emphasize data lines from MNDA -> AP5 > MEC -> SCOP OR no animation 


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. 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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