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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?  N

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.

☒ Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

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

Protocol Length
Number of Shots: 49 


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Phillip Kyriakakis: This system allows researchers to easily construct a versatile and inexpensive illumination system for optogenetic experiments [1].

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

REQUIRED: 

1.2. Phillip Kyriakakis: Advantages of this technique include the ability to program the LED illumination timing, that the available wavelengths span the visible-NIR spectrum, and that the LEDs can be used in a variety of contexts [1].

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






Protocol
2. Electrical Circuit Construction
2.1. To build an electrical circuit, clip the printed circuit board onto the “helping hands” [1] and insert the ground negative jumper wires into the a1 and a3 pinholes, the power supply plus number 7 jumper wires into the a7 pinhole, and the d2 jumper wire into the d6 pinhole [2].
2.1.1. WIDE: Talent clipping PCB to hands
2.1.2. Talent inserting wire(s) into pinhole(s)
2.2. Bend the terminals 45 degrees [1] and add flux [2] … After soldering, trim the backs of the wires [3].
2.2.1. Terminal(s) being bent Videographer: Important step
2.2.2. Flux being added Videographer: Important step
2.2.3. Shot of soldering wire, then wire being trimmed Videographer: Important step
2.3. Connect one end of the resistor to the ground [1] and insert the other end of the soldered female wire-to-wire connector into the a5 hole [2].
2.3.1. Talent connecting resistor to ground
2.3.2. Connector being inserted into a5 hole
2.4. Connect the connector to the ground [1] and solder the connection [2].
2.4.1. Connector being connected to ground 
2.4.2. Connector being soldered

2.5. Then crimp the ends of the wire-to-wire connectors [1] and push the crimped ends through the rectangular connector [2].

2.5.1. End(s) being crimped
2.5.2. End(s) being pushed through connector

3. Light Emitting Diode (LED) Construction

3.1. To set up the LEDs, tin a wire by heating from below while adding solder from the top [1].

3.1.1. WIDE: Talent heating wire while adding solder

3.2. Place a generous amount of solder over the large soldering tip [1] and use the tip to heat the LED base at the contact containing flux [2].

3.2.1. Solder being placed onto tip Videographer: Important step
3.2.2. Tip heating base Videographer: Important step

3.3. After a few seconds, individually drag solder across each contact [1] and fix the black wire onto the cathode contact using a hair clip [2]. 

3.3.1. Solder being dragged across contact Videographer: Important step
3.3.2. Wire being clipped onto contact cathode Videographer: Important step

3.4. Place a generous amount of solder onto the large soldering tip [1] and press the tip onto the wire until the solder on the LED base melts [2-TXT].

3.4.1. Solder being placed onto tip Videographer: Important/difficult step
3.4.2. Tip being placed onto wire/solder melting on base Videographer: Important/difficult step TEXT: Soldering on non-heat-conductive surface recommended

3.5. Hold down the wire [1] and remove the soldering iron while holding the wire in place [2].

3.5.1. Wire being held
3.5.2. Iron being removed while wire held in place

3.6. Place a small amount of solder paste onto the pads for the LED connections [1] and use forceps to place the LED over the pads [2].

3.6.1. Paste being placed onto pad(s) Videographer: Important step
3.6.2. LED being placed over pads Videographer: Important step

3.7. Hold the pre-tinned red wire on the anode [1] and use a hair clip to clip the wire [2].

3.7.1. Wire being held on anode
3.7.2. Wire being clipped

3.8. Add solder to the large tip as demonstrated [1] and press the tip onto the connection until the solder on the LED base melts and the solder paste melts and becomes silver [2].

3.8.1. Solder being placed Videographer: Important/difficult step
3.8.2. Tip being pressed onto wire/paste turning silver Videographer: Important/difficult step

3.9. Place 4.76-millimeter shrink tube over the wire cut to length and a 3.18-millimeter shrink tube over the wire-to-wire connector [1].  Strip and add flux to the wire ends [2].

3.9.1. Talent placing shrink tube over wires, with tube-covered connector visible in frame
3.9.2. Talent adding flux to stripped wire ends

3.10. Use a “helping hands” to clip the wire-to-wire connector [1] and twist the connector end with one wire end [2].

3.10.1. Connector being clipped
3.10.2. Connector and wire being twisted

3.11. Solder the materials together [1] and attach the other wire to the setup in the same manner [2].

3.11.1. Wire/connector being soldered
3.11.2. Wire being twisted around wire/connector setup

3.12. Then clip the LED wires to the “helping hands” with tape under the LED base [1].

3.12.1. Wires being clipped

3.13. Next, mix epoxy according to the manufacturer’s instructions [1] and spread the epoxy over the top of the soldered LED [2].

3.13.1. Talent mixing epoxy, with epoxy kit visible in frame
3.13.2. Epoxy being spread onto LED

3.14. Using the spade drill bit, drill a 1.75-centimeter hole through the top of the box onto which the LED will be placed [1] and use a high-speed rotary tool to make a notch on one side of the hole to make room for the LED wire [2].

3.14.1. Hole being drilled
3.14.2. Notch being made

3.15. Tape a 25-30-millimeter piece of privacy film into the black box covering the hole that the LED will illuminate through [1] and tape the LED outside of the black box on top of the hole [2].

3.15.1. Film being taped into box
3.15.2. LED being taped into place outside of box

3.16. For a four LED control system, drill four 0.83-centimeter holes 3.81 centimeters apart into the lid of the box [1] and use a high-speed rotary tool to cut a 1.19- x 1.90-centimeter rectangular hole in the top-left corner [2].

3.16.1. Hole(s) being drilled
3.16.2. Hole being cut into top-left corner

3.17. Using a spade drill bit, drill a 1.75-centimeter hole in the back of the box [1] and insert a grommet into the hole [2].

3.17.1. Drilling the hole
3.17.2. Grommet being inserted

3.18. For the computer-controlled LEDs, sandpaper the area where the microcontroller will be glued in the box as well as the bottom side of the microcontroller holder [1].

3.18.1. Box being sanded, with holder visible in frame

3.19. Snap the microcontroller onto the holder [1] before securing the holder in the black box [2] and epoxy the holder and the box together [3].

3.19.1. Microcontroller being snapped onto holder
3.19.2. Holder being secured
3.19.3. Epoxy being applied

3.20. Then use sandpaper to sand the box where the circuit will be placed as well as the bottom of two clips [1] and secure the clips inside the box with the epoxy [2].

3.20.1. Clip being sanded
3.20.2. Clip being placed onto epoxy in box

Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.2., 3.2.-3.4., 3.6., 3.8.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
3.4., 3.8. Using flux and a large soldering tip make tinning the contact and melting the wire easier. Soldering while the LED base is on a non-heat-conductive surface is recommended.


Results
4. [bookmark: _Hlk27388131]Results: Representative LED-Controlled Phytochrome B (PhyB) Expression Analysis

4.1. In samples transfected to express phytochrome B but not phycocyanobilin [1], leakiness increases as the amount of reporter DNA increases [2].

4.1.1. LAB MEDIA: Figure 6A Video Editor: please emphasize top construct
4.1.2. LAB MEDIA: Figure 6C Video Editor: emphasize black, pink, and green data lines

4.2. In addition, when the entire phytochrome B gene switch, including the phycocyanobilin-chromophore producing plasmid, are illuminated with Far-red light [1], luciferase expression also increases with the increasing amounts of reporter construct within the transfection mix [2].

4.2.1. LAB MEDIA: Figures 6D
4.2.2. LAB MEDIA: Figures 6D Video Editor: please emphasize black data line 

4.3. Similarly, when the light-sensitive cells are illuminated with red light, luciferase expression also increases with increased reporter amount [1].

4.3.1. LAB MEDIA: Figure 6D Video Editor: please emphasize red data line

4.4. When comparing induction levels of the red light treated-cells to the far-red light treated-cells [1], a small decrease in the fold activation is found with increasing amounts of reporter [2].

4.4.1. LAB MEDIA: Figure 6E
4.4.2. LAB MEDIA: Figure 6E Video Editor: please emphasize data line



Conclusion
5. Conclusion Interview Statements
5.1. Enter author name: It is essential to carefully follow each step when building the electrical circuit and to double-check the pinhole numbers line-by-line before soldering each compartment [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.1.) 
5.2. Phillip Kyriakakis: This protocol can be used for the optical stimulation of many types of samples or optogenetic tools using a variety of wavelengths and allows programming of the illumination schedules [1]. 
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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