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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
n/a
2.5, 2.6, 2.8, 2.13, 2.14, 2.15
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
The most difficult part is to insert the ECoG array without bending at the step 2.14. We carefully check that there is no bending visually.
5. Will the filming need to take place in multiple locations? 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. Misako Komatsu: This protocol demonstrates the implantation of an electrocorticographic array onto the cortex of a non-human primate to shed light onto large-scale information processing in primate system neuroscience [1].

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

1.2. Misako Komatsu: The main advantage of this technique is that it provides an opportunity for monitoring large-scale cortical activity with a high spatiotemporal resolution [1].

1.2.1. 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)

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at RIKEN Center for Brain Science.


Section - Protocol
2. Electrocorticographic (ECoG) Array Implantation
2.1. Begin by making a 4-centimeter skin incision through the midline of the scalp [1-TXT].
2.1.1. WIDE: Talent making incision TEXT: Anesthesia: 1-3 % isoflurane Videographer: More Talent than marmoset in shot
2.2. Use a curette to detach the temporal muscle from the skull until the entire surgical area is exposed [1] and clear any tissues from the skull surface [2], stopping the bleeding completely with pressure hemostasis or bone wax as necessary [3].
2.2.1. CU: Muscle being detached
2.2.2. CU: Tissue being cleaned
2.2.3. CU: Pressure and/or bone wax being applied
2.3. Wrap the edge of the skin and muscles with moistened gauze [1-TXT] and place the frontal edge of the array onto the edge of the frontal pole [2].
2.3.1. CU: Skin/muscle being wrapped TEXT: Keep gauze hydrated
2.3.2. CU: Array being placed
2.4. Use a pencil to mark the area for the planned craniotomy, slits, and holes on the skull [1-TXT] and position a dissecting microscope over the surgical area [2].
2.4.1. CU: Skull being marked TEXT: Craniotomy location depends on array design
2.4.2. MED: Talent positioning microscope over skull
2.5. Drill the craniotomy along Mark 1 [1].
2.5.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize Mark 1 as indicated in schematic
2.6. While drilling, blow air at the cutting edge to maintain a clear view for the surgeon [1], cutting the bone all the way around Mark 2 [2], as the bone piece will still be attached to dura at the center [3].
2.6.1. LAB MEDIA: To be provided by Authors: Movie showing Mark 1 being drilled/air being blown at cutting edge
2.6.2. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize Mark 2 as indicated in schematic
2.6.3. LAB MEDIA: To be provided by Authors: Movie showing shot of bone piece attached to dura at center and/or Mark 2 being drilled
2.7. Slowly and carefully lift the piece up from one edge [1] and peel off the dura with a spatula [2].
2.7.1. LAB MEDIA: To be provided by Authors: Movie showing piece being lifted
2.7.2. LAB MEDIA: To be provided by Authors: Movie showing dura being peeled 
2.8. Remove the bone tips from the bone piece [1] and keep the bone wrapped in moistened gauze until it is returned to the skull at the end of the procedure [2].
2.8.1. LAB MEDIA: To be provided by Authors: Movie showing bone tips being removed
2.8.2. CU: Piece being wrapped
2.9. Drill at Marks 3 and 4 [1] … to allow the insertion of electrodes into the orbitofrontal and occipital areas, respectively [2].
2.9.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize Marks 3 and 4 as indicated in schematic
2.9.2. LAB MEDIA: To be provided by Authors: Movie showing Mark 3 or 4 being drilled
2.10. Drill slits on Mark 5 [1] … to allow confirmation that the array is properly inserted [2].
2.10.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize Mark 5 as indicated in schematic
2.10.2. LAB MEDIA: To be provided by Authors: Movie showing slit being drilled
2.11. The dura will now be exposed [1]. Wash the area with saline [2] and stop the bleeding with pressure hemostasis and a gelatin sponge as necessary [3].
2.11.1. LAB MEDIA: To be provided by Authors: Movie showing exposed dura
2.11.2. LAB MEDIA: To be provided by Authors: Movie showing dura being washed
2.11.3. LAB MEDIA: To be provided by Authors: Movie showing pressure and/or sponge being applied
2.12. Clean the edge of the open craniotomy if needed [1], and make the Mark 6 slits [2] into which the reference electrodes will be placed [3-TXT].
2.12.1. LAB MEDIA: To be provided by Authors: Movie showing edge being cleaned
2.12.2. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize Mark 6’s as indicated in schematic TEXT: Determine position according to experimental needs
2.12.3. LAB MEDIA: To be provided by Authors: Movie showing one slit being drilled
2.13. Inserting a spatula under the skull to protect the dura mater [1], use 1-millimeter screw to drill screw holes at four points [2] around each stem of the connector [3] and install PEEK (peek) screws as anchors to fix the connector to the skull [4].
2.13.1. LAB MEDIA: To be provided by Authors: Movie showing spatula being inserted
2.13.2. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize x’s as indicated in schematic
2.13.3. LAB MEDIA: To be provided by Authors: Movie showing one hole being drilled
2.13.4. LAB MEDIA: To be provided by Authors: Movie showing one screw being installed
2.14. Then, using flathead forceps to hold the array [2], insert the electrocorticographic array into the epidural space at the contra-lateral sensorimotor and occipital areas [3-TXT].
2.14.1. MED: Talent picking up array with forceps
2.14.2. LAB MEDIA: To be provided by Authors: Movie showing array being inserted TEXT: Remove electrodes to prevent array bending as necessary
2.15. Place the reference electrodes in the epidural space [2-TXT] then Aapply dental acrylic to the reference and ground electrodes [1]. and place the reference electrodes in the epidural space [2] and Place the ground electrodes on the cranial surface [3-TXT]. Then apply dental acrylic to the ground electrode [4].
2.15.2. LAB MEDIA: To be provided by Authors: Movie showing reference electrode being placed (moved from below) Added TEXT: The contact should face skull
2.15.1. MED: Talent applying acrylic to at least one electrode
2.15.2. LAB MEDIA: To be provided by Authors: Movie showing reference electrode being placed [Author comment]: Please move shot 2.15.2 before shot 2.15.1
2.15.3. LAB MEDIA: To be provided by Authors: Movie showing ground electrode being placed TEXT: Both The contacts should face skull
2.15.4. [Added shot]: Talent applying acrylic to at least one electrode
2.16. Put the bone piece back in place [1] and apply dental acrylic to the screws to fix the connector and head post to the skull [2].
2.16.1. CU: Bone piece being returned to skull
2.16.2. CU: Acrylic being applied 
2.17. Then use a 6-0 nylon suture to close the skin at the forehead and at the rear of the head [1] and use skin closures to fix the skin to the sides of the connector [2].
2.17.1. CU: Skin being sutured
2.17.2. CU: Skin closure being placed



Section – Results
3. Results: Representative Auditory Evoked Potentials (AEPs) 

3.1. Here examples of auditory evoked potentials from multiple auditory areas in an awake marmoset are shown [1].

3.1.1. LAB MEDIA: Figure 4

3.2. During exposure to randomized pure tones with 20 types of frequency [1], different wave forms can be observed from lower and higher auditory areas [2], indicating that the spatial resolution of the electrocorticographic array can capture different information processing in different cortical areas [3].

3.2.1. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize ch# texts in graph
3.2.2. LAB MEDIA: Figure 4: JoVE Video Editor: please simultaneously emphasize one ch# from the graph and its matching number text in the auditory map for at least 1-2 wave forms
3.2.3. LAB MEDIA: Figure 4


Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
4.1. Misako Komatsu: An o Opsin can be virally transduced in the marmoset brain before the electrodes electrocorticographic implantation to enable long-term chronic photostimulation and simultaneous monitoring of the cortical responses [1].
4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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