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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?
Yes  
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.
NIKON Ni-U (Motorized XYZ for 3D imaging)

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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.

3. Filming location: Will the filming need to take place in multiple locations?   NO
If Yes, how far apart are the locations? N/A
 

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.
· If possible, 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. Ogundele O.M: The current protocol highlights an affordable and straight forward method for combined neuroanatomical and electrophysiological tracing of neural circuits in vivo.

REQUIRED: What is the main advantage of this technique?
1.2. Ogundele O.M.: The technique permits mapping of axon terminals from specific neuron population to a target site. Likewise, the anatomical map for these terminals can be verified by optogenetic stimulation during extracellular recording at the target site.  
OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. N/A: N/A

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. Shrestha A: This method can be applied in studying multiple neural circuits associated with sensory, motor, and cognitive function. 

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. Shrestha A.: This method requires a sound knowledge of rodent stereotaxic surgery and handling of delicate neural electrodes. The researcher should also check the recording system connections to prevent noise in recordings.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Ogundele O.M: The demonstration highlights basic steps in setting up an affordable LED system for in vivo optogenetics. Also, it shows how to connect the amplifier with the LED driver for a synchronized recording and stimulation in an anesthetized.

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. Ogundele O.M: Demonstrating the procedure will be Amita Shrestha, a Research Associate from my laboratory. Also Philip Adeniyi, a postdoctoral fellow.   
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) at the Louisiana State University School of Veterinary Medicine. 

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: 11 steps, 25 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. Craniotomy and Animal Preparation
2.1. Begin by gently fixing the head of the animal on the stereotaxic apparatus [1]. Place a heating pad on the stereotaxic frame so that the body of the mouse is lying on it, which will help maintain its body temperature throughout the procedure [2].
2.1.1. Talent fixing the mouse’s head. Videographer: Obtain multiple usable takes of this because it will be reused in 4.1.1. 
2.1.2. Talent putting a heating pad under the mouse.
2.2. Apply topical lidocaine to block sensation on the scalp [1], then use a scalpel to make a midline incision extending from the frontal to the occipital region [2].
2.2.1. Talent applying topical lidocaine.
2.2.2. Cleaning site with iodine solution
2.2.3. Talent making the incision. 
2.3. For ventral tegmental area, or VTA, injection, position an ultrafine blunt-point needle syringe at -3.08 millimeter anterior-posterior and 0.5 millimeter medial-lateral coordinates relative to the bregma [1]. Use a drilling tool to bore a 1-millimeter hole in the skull at the marked coordinate [2].
2.3.1. Talent positioning the needle. 
2.3.2. Talent drilling the hole.

3. AAV Cocktail Injection
3.1. Fix the syringe holder on a micromanipulator [1] and fill the syringe with double distilled water to clean and test the flow of fluid [2].
3.1.1. Talent fixing the syringe holder on the micromanipulator. 
3.1.2. Talent filling the syringe with water. 
3.2. Thaw aliquots of adeno-associated virus, or AAV, cocktail on ice [1-TXT]. Fill the mounted syringe with 1,000 nanoliters of AAV solution [2] and dispense 10 nanoliters of the solution to confirm the flow of the liquid [3].
3.2.1. Aliquots on ice. TEXT: AAV should be stored at -80 °C
3.2.2. Talent filling the syringe with AAV.
3.2.3. Talent dispensing the solution. 
3.3. Use the micromanipulator to lower the needle to the injection site [1] and inject 600 to 800 nanoliters of AAV into the VTA, delivering the solution at 60 nanoliters per minute [2].
3.3.1. Talent lowering the needle to the injection site.
3.3.2. Talent injecting the solution. 

4. In Vivo Neural Recordings with Optogenetics
4.1. Affix the head of the animal on a stereotactic frame as previously described [1] and perform a craniotomy to expose the dura [2]. Use a drilling tool to remove part of the parietal bone [3].
4.1.1. Use 2.1.1.
4.1.2. Exposed dura. TEXT: 3 mm x 4 mm wide craniotomy
4.1.3. Talent using the drilling tool to expose the bone.
4.2. Apply drops of artificial cerebrospinal fluid over the craniotomy area to prevent dryness [1]. Under a dissection microscope, use a bent, 27-gauge needle tip to excise the exposed dura, taking care to not pull apart the delicate pial covering and cortical tissues in this area [2].
4.2.1. Talent applying drops to the craniotomy area. 
4.2.2. SCOPE: Talent excising the dura. Authors: Will you need a scope kit for this shot? YES
4.3. Bore a hole in the occipital bone to hold the ground screw [1-TXT] and connect a stainless-steel ground wire [2]. Before lowering the cannula, connect the fiber optic cable to a fiber-coupled LED source [3].
4.3.1. Talent drilling a hole. TEXT: bit size: 0.8 mm, speed: 10,000 rpm ; pan head Phillips screw: M 0.6 x 2.0 mm
4.3.2. Talent connecting a stainless-steel ground wire. 
4.3.3. Talent connecting the fiber optic cable to the LED source.
4.4. To synchronize the light pulse with the neural recording, connect the LED driver and recording controller digital IN port to a transistor-transistor logic pulser with a BNC splitter [1]. Adjust the knob to determine the effective intensity that can generate a response without producing photoelectric artifacts [2].
4.4.1. Talent connecting the LED driver and IN port to the logic pulser.
4.4.2. Talent adjusting the knob. 
4.5. Connect the pre-amplifier head stage to the recording controller via a serial peripheral interface cable [1] and check the LED color lights on the recording controller ports. Green and yellow LEDs indicate proper voltage on the connected amplifier board and the red LED indicates a working software-head stage control [2]. 
4.5.1. Talent connecting the pre-amplifier head stage to the recording controller. 
4.5.2. Green, yellow, and red LED lights.

5. Amplifier and Filter Settings
5.1. Authors: Steps 6.1 – 6.8 in your manuscript need to be demonstrated with screen capture footage. Please use our screen capture guidelines and upload the movie files as soon as you are able, and please notify me when you have done so. 
5.1.1. Shot
5.2. Step
5.2.1. Shot



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. 
Connection of BNC cables and splitters

Setting the amplifier for single unit recording

Blue lines time-stamp on continuously recorded spike train demonstrating synchronized recording and photostimulation.

3D image of Axon terminals in the hippocampus (for this protocol we will demonstrate the Z-stack)

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.
Precise positioning of the needle for AAV injection
Eradicating photoelectric artifacts


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? 
Ogundele O.M: (step 7.2) Adjusting the position of the electrode contact site to record the activity of responsive neurons, while being conscious of photoelectric noise. 
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?
Shrestha A.: (Step 4.1) Urethane is an effective anesthesia for in vivo neural recording. CAUTION: Urethane is carcinogenic and must be handled cautiously while wearing protective gear. Also, administering urethane anesthesia at this concentration is non-survival surgical procedures.

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

6. Results: VTA Glutamate Projections to the Hippocampus Modulate CA1 Activity 
6.1. Adeno-associated virus expression was verified by immunofluorescence imaging of eYFP in the ventral tegmental area of mice 21 days post-injection [1]. Fluorescence imaging was also used to detect presynaptic VTA glutamate projections in the hippocampus layers DG, CA3, and CA1 [2].
6.1.1. LAB MEDIA: Figure 2. 
6.1.2. LAB MEDIA: Figure 6.
6.2. Photostimulation of VTA glutamate neurons increased the activity of putative pyramidal CA1 neurons [1]. This is evident as an increase in spiking events during the light ON phase when compared with the light OFF phase [2].
6.2.1. LAB MEDIA: ___Shrestha et al_Movie 1.mp4. 0:06 – 0:15. 
6.2.2. LAB MEDIA: Figure 5 C.
6.3. To support this outcome, statistical comparison of the CA1 network firing rates before and after photostimulation revealed a significant increase for the post-stimulation period [1-TXT]. Subsequent analysis of the raster train to detect bursts also showed an increased burst rate for the CA1 putative pyramidal neurons after photostimulation [2-TXT].
6.3.1. LAB MEDIA: Figure 7 A. Video Editor: Add “p = 0.0002” as a text overlay. 
6.3.2. LAB MEDIA: Figure 7 B. Video Editor: Add “p = 0.0025” as a text overlay.




Conclusion
7. [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.
7.1. Philip Adeniyi: (Step 9) Response to photostimulation must be validated by fluorescence of AAV reporter expression at the stimulus site. Also, the distribution of anatomical terminals (presynaptic) should be correlated with the site of recording for responsive putative units.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Ogundele O.M: This method can also be performed in awake behaving mice undertaking behavioral tasks. In this case, chronic implantable probes and fiberoptic cannula should be used.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Ogundele O.M: This technique will allow for robust tracing of neural circuits through a combination of presynaptic terminal distribution in  a target site (postsynaptic), and modulation of presynaptic terminals to detect target site response in vivo. 

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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