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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 similar?  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 all screen captured video files to your project page as soon as reasonably 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.

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

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


Protocol Length
Number of Shots: 15


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Sangcheon Choi: Instead of a retrospective analysis to investigate confounding sources, the proposed real-time fMRI platform provides a more effective scheme for identifying dynamic fMRI responses using the latest console software [1].

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

REQUIRED: 

1.2. Sangcheon Choi: This technique can provide immediate troubleshooting feasibility and a real-time biofeedback stimulation paradigm for brain functional studies in animals [1].

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


Ethics Title Card

1.3. Procedures involving animal subjects have been approved by the state authority Regierungspräsidium, Tübingen, Baden-Württemberg, Germany.


Protocol
2. Anatomical Magnetic Resonance (MR) Image Measurement and Real-Time Functional MR Imaging (fMRI) Software Setup 

2.1. To acquire anatomical images covering the whole brain in the coronal view, click the Scan button to run a T2-weighted RARE (rare) sequence [1-TXT].

2.1.1. WIDE: Talent clicking Scan button, with monitor visible in frame TEXT: RARE: rapid acquisition with relaxation enhancement 

2.2. To set up the real-time fMRI (F-M-R-I) software, open a terminal window [1] and use the command to navigate to the real-time AFNI (A-F-N-I) plugin path [2].

2.2.1. Talent opening terminal window, with monitor visible in frame
2.2.2. SCREEN: To be provided by Authors: Command being entered, plug path being navigated TEXT: AFNI: analysis of functional neuroimages; script included in Supplementary files

2.3. Use the commands as indicated to execute the AFNI software with the real-time plugin [1]. 

2.3.1. SCREEN: To be provided by Authors: Commands being entered/software being executed

2.4. Use the Dimon command and options to monitor the upcoming AFNI BRIK (brick) files [1].

2.4.1. SCREEN: To be provided by Authors: Command and options being entered

2.5. Use the pvcmd (P-V-C-M-D) command with the options as indicated to run the background macro script [1].

2.5.1. SCREEN: To be provided by Authors: Command and options being entered

2.6. To obtain the EPI (E-P-I) acquisition parameters, use the exec pvcmd command and options [1-TXT].

2.6.1. SCREEN: To be provided by Authors: Command and options being entered TEXT: EPI: 3D echo-planar imaging

2.7. To convert the 3D echo-planar imaging raw data to AFNI files in real-time in the background macro script, use the exec to3d command and options, making sure that EPI geometrical information is consistent with the anatomy orientation [1]. 

2.7.1. SCREEN: To be provided by Authors: Command and options being entered, then shot of EPI geometrical information

3. fMRI Response Visualization

3.1. To visualize response electrical stimulation responses by fMRI, turn on an electrical stimulus isolator [1-TXT] and use stimulation blocks to perform electrical forepaw stimulation for one evoked fMRI analysis [2-TXT].

3.1.1. WIDE: Talent turning on isolator TEXT: See text for rat preparation and scanner placement details
3.1.2. Forepaw being stimulated TEXT: e.g., 3Hz, 4s pulse width 300us, 2.5mA 

3.2. At the end of the stimulation, click the Scan button to run a T2 star-weighted 3D EPI sequence for BOLD (bold)-fMRI imaging [1-TXT].

3.2.1. SCREEN: To be provided by Authors: Scan being clicked/performed TEXT: BOLD: blood-oxygen-level-dependent

3.3. To overlay the EPI images onto the anatomical RARE images, first use the command to convert the RARE images to an AFNI BRIK dataset [1] and use the script and options to register the EPI images to the anatomical images [2].

3.3.1. SCREEN: To be provided by Authors: Command being entered/images being converted
3.3.2. SCREEN: To be provided by Authors: Script and options being entered/images being registered

3.4. To process functional maps of the BOLD responses, use the command and options to calculate the deconvolution of the 3D plus time dataset with a specific stimulus time series [1]. 

3.4.1. SCREEN: To be provided by Authors: Command and options being entered, then deconvolution being calculated

3.5. Then, to visualize functional maps of the BOLD signals, select the Define Overlay option and use the Clusters function from the AFNI user interface menu to generate an interactive clustering in the AFNI software [1].

3.5.1. SCREEN: To be provided by Authors: Define overlay and Clusters being selected/clustering being generated


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
n/a

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.5. We adjust the physiology status of animals to optimize functional mapping.


Results
4. [bookmark: _Hlk27388131]Results: Representative Real-Time Voxel-Wise fMRI and Functional Maps of BOLD Responses

4.1. In this representative real-time voxel-wise BOLD-fMRI time course [1], the voxel-wise time course of the contralateral primary forepaw somatosensory cortex [2] corresponding to the block-design paradigm in the real-time acquisition format after electrical forepaw stimulation can be observed [3].

4.1.1. LAB MEDIA: Figure 3 
4.1.2. LAB MEDIA: Figure 3 Video Editor: please emphasize black data line
4.1.3. LAB MEDIA: Figure 3 Video Editor: please emphasize red data line

4.2. As illustrated, activated BOLD maps corresponding to the electrical forepaw stimulation can also be generated [1] with the activated regions detected and displayed as colored clusters [2].

4.2.1. LAB MEDIA: Figure 4
4.2.2. LAB MEDIA: Figure 4 Video Editor: please emphasize yellow and red sections of images





Conclusion
5. Conclusion Interview Statements
5.1. Sangcheon Choi: Be sure to activate the 3D EPI reconstruction options, “Pre Image Series Activities” and “Execute Macro” in the “Data Reconstruction” user interface menu and to link the predefined macro script, “Setup_rt3DEPI”, before scanning [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (1.3.) 
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