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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Leonardo Molina: This standard neurophysiological recording system can be used to perform a closed-loop stimulation, which is useful for studying causal interactions in the brain [1].

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

1.2. Leonardo Molina: This protocol allows neuroscientists with only limited expertise in computer science to rapidly implement a variety of closed-loop experiments with little cost [1].

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

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Artur Luczak: Closed-loop experiments are becoming increasingly important for basic science and preclinical research [1].

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

1.4. Artur Luczak: For instance, multiple epilepsy studies have shown, 
that neuronal stimulation, triggered on seizure onset is an effective 
approach to reduce the severity of seizures [1].

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

1.5. [bookmark: _GoBack]Aaron Gruber: To facilitate the adoption of closed-loop experiments in neuroscience research, this protocol provides a Matlab code to convert an open-loop electrophysiological recording setup into a closed-loop system [1].

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.6. Victorita Ivan: This implementation of closed-loop stimulation is demonstrated in an awake rat [1].

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

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.7. Procedures involving animal subjects have been approved by the University of Lethbridge Animal Welfare Committee in accordance with the Canadian Council on Animal Care.


Section - Protocol
2. Software Installation
2.1. To install the Cheetah 6.4 data acquisition system [1], open the webpage for the software, which includes libraries to interact with the Cheetah Acquisition System [2-TXT], and install Spike Sort 3D [2-TXT].
2.1.1. WIDE: Talent at computer, opening website, with monitor visible in frame
2.1.2. SCREEN: 59812.mkz: 00:13-00:38 Video Editor: please speed up TEXT: https://neuralynx.com/software/category/sw-acquisition-control
2.1.3. SCREEN: 59812.mkz: 00:43-00:53 TEXT: https://neuralynx.com/software/spikesort-3d

2.2. Install the Net-Com-Development-Package [1-TXT] and log into a Matlab account to select the correct license, version, and operating system [2-TXT].

2.2.1. SCREEN: 59812.mkz: 01:01-01:13 TEXT: https://github.com/leomol/cheetah-interface/blob/master/NetComDevelopmentPackage_v3.1.0
2.2.2. SCREEN: 59812.mkz: 01:23-01:40 Video Editor: please speed up TEXT: https://www.mathworks.com/downloads/

2.3. Then download the library for online event triggering as indicated [1] and extract the files to the Documents-Matlab folder [2-TXT].

2.3.1. SCREEN: 59812.mkz: 02:43-02:54 
2.3.2. SCREEN: 59812.mkz: 02:54-03:08 Video Editor: can speed up TEXT: https://github.com/leomol/cheetah-interface

3. Initial Data Acquisition 

3.1. For data acquisition, open the Cheetah software [1] and record spiking data to populate the template waveforms [2].

3.1.1. WIDE: Talent at computer, opening software, with monitor visible in frame
3.1.2. SCREEN: 59812.mkz: 03:17-03:22

3.2. After a few minutes, stop the data acquisition and perform a spike sort on the recorded data [1].

3.2.1. SCREEN: 59812.mkz: 03:22-03:26

3.3. Next, open Spike Sort 3D and click File, Menu, and Load Spike File to select a spike file from the folder with the recorded data [1].

3.3.1. SCREEN: 59812.mkz: 03:27-03:38

3.4. Then click Cluster Menu, Autocluster using KlustaKwik, and Run [1].

3.4.1. SCREEN: 59812.mkz: 03:38-03:45

4. Closed-Loop Experiment

4.1. To perform a closed-loop experiment, resume the data acquisition in Cheetah [1] and open Matlab [2].

4.1.1. WIDE: Talent at computer, resuming acquisition, with monitor visible in frame
4.1.2. SCREEN: 59812.mkz: 03:52-03:55

4.2. Open Closed Loop.m and click Run [1].

4.2.1. SCREEN: 59812.mkz: 03:55-03:59

4.3. Click Load, browse to the recording folder, and select one of the spiking data files to load the spike information defined in the initial recording [1].

4.3.1. SCREEN: 59812.mkz: 03:59-04:04

4.4. Click the appropriate checkboxes under the plotted waveforms to select one or multiple neurons that will trigger stimulation [1]. 

4.4.1. SCREEN: 59812.mkz: 04:05-04:10

4.5. Define the minimum number of neurons that will trigger stimulation by entering an integer in the Min Matches text box and define the time window in which the spikes matching the different waveforms are considered co-active by entering a number into the Window text box [2].

4.5.1. SCREEN: 59812.mkz: 04:10-04:14

4.6. Then click Send to begin the online triggering of events based on the spiking activity of the selected neurons [1].

4.6.1. SCREEN: 59812.mkz: 04:14-04:19



Section – Results
5. Results: Representative Stimulus Latency Testing 

5.1. In this representative experiment, the rat was rested on a flowerpot, which was a familiar resting place during breaks in the behavioral experiments [1]. 

5.1.1. LAB MEDIA: Results.mp4: 00:00-00:05

5.2. Here a representative simultaneous running of the recording software and the Matlab program, which displays spike waveforms acquired in real time, can be observed [1].

5.2.1. LAB MEDIA: Results_screenshots.mp4: 00:00-00:10 JoVE Video Editor please emphasize black background graph on left of frame, then emphasize white background graph in center of frame

5.3. When spikes from predefined triggering clusters are detected, the waveforms are displayed with a bold dashed line in the Matlab figure window [1], triggering a tone and providing a closed-loop system [2].

5.3.1. LAB MEDIA: Figure 2 white background graph only: JoVE Video Editor please emphasize dashed line
5.3.2.  LAB MEDIA: Figure 2 white background graph only

5.4. In this figure, a representative histogram illustrating the delays between the time of generating an artificial spike [1] and the time of inducing a triggered signal are shown [2].

5.4.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize x-axis
5.4.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize y-axis





Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Leonardo Molina: After preparing an animal and installing the software, the closed-loop experiment consists of two main stages – the initial data acquisition and the closed-loop stimulation, during which spikes trigger external stimuli [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Leonardo Molina: This protocol also allows the triggering of stimuli based on the activity of multiple neurons, which is important for addressing questions about information processing in the brain [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Aaron Gruber: The advantages of this Matlab solution are its low cost and flexibility in defining the activity patterns to trigger stimuli, which can help in investigating a variety of neuroscientific questions [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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