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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? Yes

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

3. Filming location: Will the filming need to take place in multiple locations? Two places.
1) Universitätsmedizin Rostock - Oscar Langendorff Institut für Physiologie
Gertrudenstraße 9, 18057 Rostock
			and
2) Institute of General Electrical Engineering
Albert-Einstein-Str. 2, Room Ex138
18059 Rostock

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Yes

Current Protocol Length
Number of Steps: 20
Number of Shots:  47 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context
Note: The statements have been edited for clarity and context.
INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Rüdiger Köhling: We investigate how globus pallidus deep-brain stimulation modulates cerebellar network activity and restores neuronal function in dystonia.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research contexts or systems in which this protocol can be applied.
1.2. Denise Franz: High-density microelectrode arrays enable simultaneous motor loop recordings to analyze network-wide pallidal DBS mechanisms.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Fabiana Santana Kragelund: This protocol enables high-resolution measurement of cerebellar network activity and the effect of its modulation by deep brain stimulation.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the most important consideration or challenge when performing this protocol.
1.4. Fabiana Santana Kragelund: Maintaining stable HD-MEA recordings through all measures, with proper grounding, good tissue-electrode contact, and low-noise experimental conditions, is critical.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Videographer: Obtain headshots for all authors available at the filming location.
`Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

What problem in your field of research does your JoVE article address?
1.5. Rüdiger Köhling, Professor and Director, Oscar Langendorff Institute of Physiology, University Medical Center Rostock: (authors will present their testimonial statements live)
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

What is the key takeaway you hope viewers remember after watching your video article?
1.6. Rüdiger Köhling, Professor and Director, Oscar Langendorff Institute of Physiology, University Medical Center Rostock: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Encapsulation of STELLA Brain Stimulation System for Implantation in Dystonic Hamsters
Demonstrator: Dr. Fabiana Santana Kragelund 
2.1. To begin, house the electronics of the STELLA stimulation system in a custom 3D (Three-D)-printed polyethylene terephthalate glycol, or PETG (pet-G) capsule [1]. Use silicone to seal the area between the lid and the capsule [2] and the housing at the cable exit [3]. After drying, inspect the silicone for visible gaps and repeat the sealing if gaps are present [4].
2.1.1. WIDE: Talent placing the STELLA stimulation system electronics into the custom 3D-printed capsule. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent applying silicone between the lid and the capsule.
2.1.3. Talent applying silicone around the cable exit.
2.1.4. Talent inspecting the dried silicone seal.
2.2. After full solidification of the silicone, prepare the epoxy resin at a 100 to 35 mixing ratio by weight [1]. Use the Vevor RS-1.5 (Vee-vor-R-S-one-point-five) to remove air bubbles from the resin under vacuum [2].
2.2.1. Talent mixing epoxy resin at the specified ratio.
2.2.2. Talent placing the resin under vacuum in the Vevor RS-1.5.
2.3. Before assembly, apply a thin layer of vaseline to the mating surface of the custom silicone mould [1]. Place the stimulator capsule into the mould [2]. Slowly fill it with epoxy resin until the stimulator and cable junctions are fully covered, avoiding air bubbles during filling [3]. 
2.3.1. Talent applying vaseline to the mating surface of the silicone mould.
2.3.2. Talent placing the stimulator capsule into the mould.
2.3.3. Talent slowly pouring epoxy resin into the mould.
2.4. After resin curing, remove the capsule from the mould [1]. Use a fine file or polishing tool to smooth the epoxy surface, eliminating sharp edges [2].
2.4.1. Talent removing the cured capsule from the mould.
2.4.2. Talent smoothing the epoxy surface with a fine file or polishing tool.
2.5. Immerse the capsule in liquid silicone to apply a final thin silicone coating [1]. Use a plastic pipette to apply additional silicone around the cable near the junction area [2]. Use a stick to remove excess silicone before curing to avoid coating thickness [3].
2.5.1. Talent immersing the cured epoxy capsule in liquid silicone.
2.5.2. Talent applying additional silicone near the cable junction with a plastic pipette.
2.5.3. Talent removing excess silicone with a stick.
2.6. To perform a post-encapsulation functionality test before surgical implantation or experimental use, place the STELLA stimulation system in Ringer’s solution [1] and activate the magnetic built-in self-test function [2]. Confirm the correct light-emitting diode, or LED (L-E-D), blink pattern of 2 by 2, indicating proper stimulation output and rule out short circuits, open circuits, or low battery conditions [3].
2.6.1. Talent placing the STELLA stimulation system in Ringer’s solution.
2.6.2. Talent activating the magnetic built-in self-test function.
2.6.3. Close shot of the light-emitting diode showing the correct 2 by 2 blink pattern.

3. Post-Stimulation Cerebellar Slice Preparation
3.1. Prepare the workplace with dissection tools, sucrose solution, Petri dishes, and the vibratome setup [1]. 
3.1.1. Talent arranging dissection tools, sucrose solution, Petri dishes, and the vibratome setup on the workstation.
3.2. Use sucrose solution at approximately 4 degrees Celsius for brain extraction and slicing with continuous carbogenation [1]. Prepare ice-cold slushy sucrose to maintain low tissue temperature during rapid dissection [2]. 
3.2.1. Talent placing sucrose solution for use during extraction and slicing with carbogenation.
3.2.2. Talent preparing ice-cold slushy sucrose.
3.3. Transfer the brain excised within 15 minutes following the 11-day deep-brain stimulation, or DBS (D-B-S) period, into a new Petri dish filled with ice-cold slushy sucrose, with a filter paper at the bottom to prevent the cerebellum from slipping during sectioning [1]. 
3.3.1. Talent transferring the brain into a new Petri dish with ice-cold slushy sucrose and filter paper at the bottom.
3.4. Use a blade to remove the cerebellum by making a coronal cut through the pons [1]. Then, remove the cerebellar hemispheres through parasagittal cuts [2].
3.4.1. Talent cutting through the pons with a blade to remove the cerebellum.
3.4.2. Talent making parasagittal cuts with a blade to remove the cerebellar hemispheres.
3.5. Prepare the vibratome plate with a drop of super glue [1]. Carefully remove the cerebellar vermis from the Petri dish [2]. Dab the parasagittal section plane onto filter paper to dry it before gluing this side [3].
3.5.1. Talent applying a drop of super glue to the vibratome plate.
3.5.2. Talent carefully removing the cerebellar vermis from the Petri dish.
3.5.3. Talent dabbing the parasagittal section plane onto filter paper.
3.6. Place the vibratome plate into the tray [1] and gas the tray with carbogen [2]. Fill the tray with enough half slushy sucrose solution to completely submerge the vermis [3].  
3.6.1. Talent placing the vibratome plate into the tray.
3.6.2. Talent gassing the tray with carbogen.
3.6.3. Talent filling the tray with sucrose mixture until the vermis is submerged.
3.7. Cut parasagittal cerebellar slices with a thickness of 200 micrometers at a constant speed of 0.08 millimeters per second [1]. Store the slices in artificial cerebrospinal fluid, or ACSF (A-C-S-F), in a beaker constantly gassed with carbogen at room temperature [2].
3.7.1. Talent cutting parasagittal cerebellar slices on the vibratome.
3.7.2. Talent transferring the slices into ACSF in a carbogen-gassed beaker.
3.8. Allow the slices to recover in carbonated ACSF at room temperature for approximately 40 minutes before transfer to the high-density microelectrode array, or HD-MEA (H-D-M-E-A) for rewarming and stabilization before recording [1]. 
3.8.1. Talent placing the slices in carbonated ACSF for recovery.

4. Preparing the CorePlateTM Single-Well of the BioCAM DupleX MEA System for Recording
4.1. Clean the gold-plated pads with 100 percent ethanol [1] and the electrode array with 70 percent ethanol and a soft brush [2]. Then, rinse the electrode array with MilliQ water [3].
4.1.1. Talent cleaning the gold-plated pads with 100 percent ethanol.
4.1.2. Talent cleaning the electrode array with 70 percent ethanol and a soft brush.
4.1.3. Talent rinsing the electrode array with MilliQ water.
4.2. Prior to tissue slice placement, insert the CorePlate Single-Well into the recording setup [1].
4.2.1. Talent inserting the CorePlate Single-Well into the recording setup.
4.3. Connect the HD-MEA with CorePlateTM Single-Well into the recording system [1]. Pipette approximately 2 milliliters of ACSF into the well without air bubbles [2]. 
4.3.1. Talent connecting the high-density microelectrode array CorePlate Single-Well to the recording system (Duplex).
4.3.2. Talent pipetting ACSF into the well. 
4.4. Start live acquisition in Brainwave 5, or BW5 (B-W-five) software, and set the parameters like cockpit mode and tissue model [1]. Verify that the background noise falls within the optimal range of 9–20 microvolts [2].
4.4.1. SCREEN: Noise_SRN_Jove-ID-70507.mp4. 00:35 – 00:40; 00:53 – 1:01. Video Editor: At timestamp range 00:56, please highlight the selection of “Advanced” under Cockpit Mode, as shown in Shot 4.4.1_ref image in project page and at timestamp 00:59, highlight the selection of “Brain Slice” under Model menu, as shown in Shot 4.4.1B_ref.
4.4.2. SCREEN: Noise_SRN_Jove-ID-70507.mp4. 1:30–1:40. Video Editor: Please emphasize the blue-colored Y-axis line on the left side and the blue noise lines on the screen. If possible, please add text “Baseline/Noise: 9–25 µV” on top of the noise lines, as shown in the figure Shot 4.4.2_ref uploaded to the project page.
4.5. Record for at least 30 seconds [1]. After stopping the recording, open the saved file for analysis [2]. 
4.5.1. SCREEN: Noise_SRN_Jove-ID-70507.mp4. 1:55–2:00
4.5.2. SCREEN: Noise_SRN_Jove-ID-70507.mp4. 2:01–2:10; 2:20–2:23
4.6. To analyze the noise interface, click on Results and select Playback [1]. Click on Media Export and under the Raw Traces dropdown menu, select Activity Map to analyze the Peak-to-Peak amplitude [2] and standard deviation to determine the baseline noise [3].  
4.6.1. SCREEN: Noise_SRN_Jove-ID-70507.mp4. 2:26–2:34
4.6.2. SCREEN: Noise_SRN_Jove-ID-70507.mp4. 2:36–2:48
4.6.3. SCREEN: Noise_SRN_Jove-ID-70507.mp4. 2:49–2:55
4.7. Next, use a Pasteur pipette to place the tissue slice in the center of the Coreplate Single well under a microscope and remove the ACSF [1]. Position the anchor on top of the slice to fix it [2]. Use a 3-milliliter Pasteur pipette to apply and remove a single drop of water to wash the slice, repeating 5–10 times [3]. Use a twisted paper wick to remove the residual water [4]. 
4.7.1. SCREEN: Slice-position_Jove-ID-70507-.mp4. 14:37–14:42; 15:36–15:41
4.7.2. SCREEN: Slice-position_Jove-ID-70507-.mp4. 16:10–16:20
4.7.3. SCREEN: Slice-position_Jove-ID-70507-.mp4. 16:28–16:33; 16:47–16:50
4.7.4. SCREEN: Slice-position_Jove-ID-70507-.mp4. 19:53–19:57
4.8. Apply drops of ACSF to the center of the well to improve contact between the slice and electrodes for optimal recording [1]. Position the inflow line above the slice and the outflow line away from it [2]. Remove any bubbles from the ground electrode before proceeding with data acquisition and analysis [3]. 
4.8.1. SCREEN: Slice-position_Jove-ID-70507-.mp4. 22:00–22:12 
4.8.2. SCREEN: Slice-position_Jove-ID-70507-.mp4. 22:32–22:35; 22:41–22:45
4.8.3. SCREEN: Slice-position_Jove-ID-70507-.mp4. 23:37–23:49
4.8.4. 

Results
5. Results 

5.1. The analysis of the total number of spikes in molecular, Purkinje cell, and granular cell layers of the cerebellar cortex showed that dystonic tissue slices generated significantly fewer spikes [1], whereas pallidal DBS increased the number of spikes to levels comparable to those of healthy controls [2]. 
5.1.1. LAB MEDIA: Table 3. Video Editor: Please emphasize the ML, PL, and GL values for the “dtsz” column and the WT column under the row heading “Number of Spikes”
5.1.2. LAB MEDIA: Table 3. Video Editor: Please emphasize the ML, PL, and GL values for the “dtsz - DBS” column and the WT column under the row heading “Number of Spikes”
5.2. The Kruskal-Wallis H test further confirmed a statistically significant increase in the number of spikes in the molecular layer of cerebellar cortex for the dystonic DBS group compared to both the untreated dystonic and dystonic-Sham group [1].
5.2.1. LAB MEDIA: Figure 6A. Video Editor: Please highlight the height of the black bar, relative to the light grey and dark grey bars.
5.3. The dystonic DBS group also showed an increase in spikes in the Purkinje cell layer [1] and the granular cell layer, reaching values comparable to those of the WT group [2].
5.3.1. LAB MEDIA: Figure 6B. Video Editor: Please highlight the heights of the black and white bars simultaneously.
5.3.2. LAB MEDIA: Figure 6C. Video Editor: Please highlight the heights of the black and white bars simultaneously.
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