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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 visually important?
2.1.-2.5.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.2. There is a slight correction that it should be 5000 counts/frame (where each frame is approximately 0.1s. This step is the hardest as it will depend on the subject and how well the fibers are touching the head (or if there is hair beneath the probe), which can vary on how the probe is placed. We will test it out prior to the recording, so a suitable subject can be selected.
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. Ulas Sunar: This protocol utilizes wearable optical probes to evaluate brain blood flow during the resting state [1].

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

1.2. Ulas Sumar: An important advantage of this technique is its portability, making it well suited for bedside monitoring [1]. 
[bookmark: _GoBack]
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. Chien Poon: The wearable probes allow resting state measurements to be obtained in the natural environments of subjects, allowing the data to be applied for both diagnostic and therapeutic applications [1].

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

1.4. Chien Poon: This protocol can also be combined with other well-established techniques, such as EEG and functional near infrared spectroscopy, to increase the sensitivity and specificity of these methods [1].

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

Introduction of Demonstrator (Said by you on camera):

1.5. Ulas Sunar: Demonstrating the procedure with Chien Poon will be Ben Rinehart, a grad student from my laboratory [1][2]. 

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


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

1.6. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) body at (insert Institutional Name).	Comment by Bridget Colvin: Authors: Please indicate the name of the institute that approved these studies here.


Section - Protocol
2. Subject Preparation
2.1. At least 10 minutes before beginning the analysis, power up the FD-fNIRS (F-D-F-N-I-R-S) and DCS (D-C-S) with the light, modulation, and detector voltage [1-TXT] and use a tape measure to measure the distance between the nasion and the inion on the Subject’s head [2].
2.1.1. WIDE: Talent powering up system TEXT: FD-fNIRS: frequency domain-functional near infrared spectroscopy; DCS: distributed control system
2.1.2. Talent measuring nasion to inion 
2.2. [bookmark: _Hlk25328043]Using the nasion as the starting point, use an ink marker to designate the location that is 10% of the distance to the inion [1] and place an EEG (E-E-G) 10-20 cap onto the Subject’s head such that the marked point is between Fp1 (F-P-one) and Fp2 [2].
2.2.1. Location being marked
2.2.2. [bookmark: _Hlk25327978]Cap being adjusted with mark between Fp1 and Fp2
2.3. [bookmark: _Hlk25327046][bookmark: _Hlk25327241]Mark the point between Fp1 and F7 on the left cortex [1] and the point between Fp2 and F8 on the right cortex [2] to mark the boundaries between the superior prefrontal cortex and the dorsolateral prefrontal cortex [3] and between the dorsolateral prefrontal cortex and the inferior prefrontal cortex, for the left and right hemispheres, respectively [4].
2.3.1. Point being marked
2.3.2. Point being marked
2.3.3. LAB MEDIA: Figure 2A Video Editor: please emphasize point between Fp1 and F7
2.3.4. LAB MEDIA: Figure 2A Video Editor: please emphasize point between Fp2 and F8
2.4. Using a 3D-printed probe, place the multi-mode fibers on the newly marked points [1] and connect each fiber to the 785-nanometer laser light source [2].
2.4.1. Talent placing fiber onto point
2.4.2. Talent connecting fiber to light source
2.5. Place the single-mode fibers 2.75 centimeters away from the multi-mode fibers [1] and place one fiber on the left and right dorsolateral prefrontal cortices [2] and one fiber on the inferior prefrontal cortex [3].
2.5.1. SMF being placed 2.75
2.5.2. Fiber being placed on one DLFC
2.5.3. Fiber being placed on IFC
2.6. Then place another single-mode fiber 1 centimeter below the multi-mode fibers at the D-S location on both sides of the cortex [1] and connect each of the single-mode fibers to individual single-photon counting machines [2].
2.6.1. Talent placing SMF 1 cm below MMF on one side of cortex
2.6.2. Talent connecting SMF to machine
3. FD-fNIRS Setup and Calibration
3.1. To prepare the FD-fNIRS system for calibration, turn off any lights [1-TXT] and open the graphic user interface data acquisition software [2]. 
3.1.1. WIDE: Talent turning out lights TEXT: Avoid unnecessary detector exposure to room light
3.1.2. Talent opening software, with monitor visible in frame
3.2. Click the Auto-Bias button to adjust the detector gain to achieve an optimal signal with the sensor attached and secured to a calibration phantom [1]. If the overvoltage warning flashes, lower the gain [2].
3.2.1. Talent pressing button, with monitor visible in frame
3.2.2. SCREEN: To be provided by Authors: Warning flashing, gain being lowered	Comment by Bridget Colvin: Authors: Please upload this video screen capture file to your project page as soon as possible.
3.3. After the maximum signal has been obtained, disconnect one of the source fibers from the detector [1] and verify that the direct current is less than 20 counts per measurement period for the corresponding source fiber [2-TXT].
3.3.1. Talent disconnecting source fiber
3.3.2. Talent checking DC TEXT: >20 counts/measurement period = excessive room light (restart system and block light)
3.4. Next, verify the proper signal level readout on every source and detector [1] and click Calibrate. The system will take measurements and apply calibration factors to correctly measure the optical properties of the known phantom [2-TXT].
3.4.1. Shot of readout(s)
3.4.2. SCREEN: ISS: 00:00-00:08 TEXT: Calibration factors automatically save and applied to in vivo measurements 
3.5. Then log the calibration data, which will provide a record of the system performance on a standard phantom [1].
3.5.1. SCREEN: ISS: 00:08-00:18
4. DCS Setup
4.1. To set up the DCS, warm up the system laser light sources [1] and the single photon counting machines for at least 10 minutes [2].
4.1.1. WIDE: Talent switching on laser light switch
4.1.2. Talent switching on SPCM switch
4.2. In the graphic user interface system acquisition software, adjust the fiber position [1], angle, and data acquisition timing to obtain a signal of at least 5,000 counts/second and below 1,000,000 counts/seconds [2].
4.2.1. Talent adjusting fiber position, with monitor visible in frame
4.2.2. SCREEN: DCS: 00:00-00:09
4.3. To verify that sufficient photon count levels are being obtained from each detector, check the photon count level and the near real-time autocorrelation curves [1].
4.3.1. SCREEN: DCS: 00:09 Video Editor: please emphasize photon count level and near real-time autocorrelation curves when mentioned	Comment by Bridget Colvin: Authors: Where does this information appear in the DCS image? Do you mean Loop or Trace count?
4.4. To verify a sufficient fiber contact without any ambient light leakage, check the y-intercept of the autocorrelation curve. The optimal value is approximately 1.5 without the use of polarizers [1].
4.4.1. SCREEN: DCS: 00:09 Video Editor: please emphasize y-intercept of autocorrelation curve
4.5. To verify that the probe and measurements are not prone to motion artifacts, tighten the elastic band so that it is tight enough to resist the motion but loose enough to prevent any discomfort to the subject [1].
4.5.1. Talent tightening band
4.6. [bookmark: _Hlk25329776]Then check the autocorrelation curves such that the autocorrelation curve decays to 1 for longer correlation times [1].
4.6.1. SCREEN: DCS: 00:09 Video Editor: please emphasize autocorrelation curve decays
5. Data Collection
5.1. When all of the equipment is ready, instruct the Subject to minimize any movements during the measurement [1] and turn off the lights [2].
5.1.1. WIDE: Talent instructing no movement/Subject listening/agreeing
5.1.2. Talent turning off lights
5.2. Then confirm that the Subject is seated in a comfortable position with their eyes closed [1]. 
5.2.1. Talent checking if Subject is comfortable/Subject nodding and closing eyes
5.3. To obtain a baseline measurement place the FD-fNIRS system optical probe on the forehead adjacent to the DCS probe [1] and click Acquire in the FD-fNIRS acquisition software [2].
5.3.1. Talent placing probe on forehead
5.3.2. Talent pressing Acquire, with monitor visible in frame
5.4. This data will provide static optical properties, absorption parameters, and scattering parameters that will be used for quantification of the dynamic optical parameter [1].
5.4.1. SCREEN: DCS: 00:00-00:09
5.5. After completion of the FD-fNIRS measurements, click Run in the DCS data acquisition interface [1] and collect data for a total of 8 minutes with a maximum 2-second integration time [2-TXT].
5.5.1. Talent clicking Run
5.5.2. SCREEN: SCREEN: DCS: 00:00-00:09 TEXT: Repeat experiment ≤1 h of initial experiment as necessary


Section – Results
6. Results: Representative Resting State Functional Connectivity in Prefrontal Cortex Analysis

6.1. In this representative analysis, the resting state functional connectivity in the prefrontal cortices was measured in nine subjects [1].

6.1.1. LAB MEDIA: Figure 5

6.2. A higher correlation was observed in the intra-regional region of the left and right cortices [1] than was measured in the inter-regional region of the left [2] and right cortices [3].

6.2.1. LAB MEDIA: Figure 5 Video Editor: emphasize DLFC1-DLFC2 data bars
6.2.2. LAB MEDIA: Figure 5 Video Editor: please emphasize DLFC1-IFC and DLFC2-IFC left data bars
6.2.3. LAB MEDIA: Figure 5 Video Editor: please emphasize DLFC1-IFC and DLFC2-IFC right data bars

6.3. Further, t-test analysis comparing the inter- and intra-regional resting state functional connectivities of both cortices revealed a significant difference between these values [1].

6.3.1. LAB MEDIA: Figure 5 Video Editor: please add/emphasize bracket and text over last two data bars
 


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Ben Rinheart: It is important to verify that the DCS parameters are within the acceptable ranges, as failing to adequately perform these steps may result in the acquisition of unusable data [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.3.-3.5.)
7.2. Chien Poon: DCS can provide a noninvasive measurement of the blood flow, making it a useful tool for studying the function of the resting or active brain under various other stimulations [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.3. Ulas Sunar: Noninvasive measurements of blood flow are useful for the evaluation of treatments and therapies for both neurocognitive and neurostructural diseases [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.4. Ben Rinehart: When performing this procedure, be sure to always follow the appropriate laser safety guidelines [1].
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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