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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? YES   
Can you record movies/images using your own microscope camera? YES
2. Does your protocol include software usage? NO
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Steps 2.4, 2.5, 3.1, and 3.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Steps 2.5 and 3.1 will be difficult for somebody who is trying this technique for the first time, although those are easy for authors. It will be effective to show two videos, SCOPE and CU, which are filmed simultaneously, i.e., SCOPE is filmed by our digital camera mounting on a microscope and CU is filmed by the videographer.  
5. Will the filming need to take place in multiple locations? NO



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

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

Michiyo Suzuki: One advantage of this protocol is that the worm sheet is easy to handle. The sheet has features that prevent drying, enabling us to conduct microbeam irradiation to living animals, perform several behavioral assays, and long-term observation [1].

Named author states the above, looking slightly off to the side. 


Michiyo Suzuki: The microfluidic channels in this worm sheet are open, making it easier to collect animals. These worm sheets can also be used repeatedly, making them more economical [1].

Named author states the above, looking slightly off to the side. 


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


Tomoo Funayama: When we were developing this technique, we wanted to irradiate only a part of the animal with a microbeam under a microscope. So, we needed clear, very thin chips capable of holding the animals [1].

Named author states the above, looking slightly off to the side. 










Section - Protocol
On-Chip Immobilization
To begin, place a thin transparent sheet onto the stage for use as a bottom cover film [1]. Gently a position a worm sheet on the bottom cover film with flat tweezers [2].
CU: Talent lays down the bottom cover film. (Author Comment: 2 takes)
CU: Talent positions a worm sheet on the bottom cover film. (Author Comment: 2 takes)
Place at least three droplets of buffer solution on the surface of a 6-centimeter non-treated Petri dish [1]. Then, pick up several adult C. elegans with a platina picker from a culture plate [2]. Transfer the animals to a droplet with the platina picker and allow the animals to swim in buffer to remove any bacteria [3].
CU: Talent drops buffer solution onto a Petri dish. 
SCOPE: Talent uses a platina picker to pick up a C. elegans individual.
CU: Talent transfers the animal to a buffer droplet. 
 Wash the animals in two separate droplets [1]… and rinse the animals in another droplet [2].
CU: Talent picks the animal up from the first buffer droplet and places it in another buffer droplet. 
CU: Talent picks the animal up from the second droplet and places it in the third buffer droplet. 
Next, drop a droplet of buffer solution onto the surface of the worm sheet [1]. Remove the washed animals from the buffer droplet and transfer them to a droplet on the worm sheet [2].
CU: Talent places a droplet of buffer solution on the worm sheet. 
CU: Talent transfers the washed animals to the droplet on the worm sheet. 
Use flat tweezers to place a PS cover film over the worm sheet and press gently over the channels from one end of the sheet to the other [1]. 
CU: Talent positions a PS cover film over the worm sheet and seals the cover film by gently pressing.  (Author Comment: Recorded with scope as well)
Tetsuya Sakashita: Simply drop the animals into a droplet and gently seal with a cover film. The droplet spreads between the cover and the worm sheets while the animals fit into the channels [1].
Named author states the above, looking slightly off to the side. 
Confirm that the animals are alive by checking for movement with a microscope at 1X to 2X magnification. Record the animals’ positions and specifically note the number of the channel in which each animal is enclosed and the position of each animal in the channel [1].
SCOPE: Talent checks for movement from the animals and records the position of one animal by drawing an arrow to mark the animal’s location and direction. Video editor: Please emphasize the worms moving when VO says “checking for movement”. (Author Comment: Shot MED with camera as well)

Collection of Animals from a Worm Sheet
Immediately after immobilizing the animals, use flat tweezers to remove the cover film from the worm sheet [1]. Then, drop 10 to 15 microliters of buffer solution onto one of the microfluidic channels enclosing the animals [2]. 
CU: Talent uses tweezers to remove the cover film.  [Shots 3.1.1, 3.1.2 and 3.2.1 combined]
CU: Talent drops buffer solution onto one of the microfluidic channels. 
Under the stereomicroscope, observe the animals as they start to spin. Then, use a platina picker to pick up the swimming animals [1]… and transfer them to an assay plate [2]. 
SCOPE: Show the animals swimming. Then, talent uses a platina picker to pick up one animal. 
CU: Talent transfers the animal to an assay plate.  (Author Comment: 2 takes)
Application of Worm Sheets for Imaging Observations 
After enclosing the animals as previously demonstrated, observe fluorescent spots on the animals with a fluorescence microscope [1-TXT].
SCOPE: Show the animals under the microscope with fluorescent spots. TEXT: See text for imaging details (Author Comment: 2 takes CU of microscope in darkness and MED of Talent working at microscope with the lights on. Multiple scope takes, can also choose from LM that has been uploaded earlier.) (Editor: without seeing the footage, I can only suggest to use whatever shot looks best)
Then, image calcium-ion wave propagation using video acquisition to observe dynamic activities [1]. 
LM: Video 1
Treatment of Worm Sheets for Repeated Use 
Place the used worm sheet onto a 6-centimeter Petri dish [1]… and drop about 100 microliters of sterilized ultrapure water onto the sheet [2]. Use gloved fingers to spread the water on the surface of the sheet and wash off any contaminants [3]. 
CU: Talent positions the worm sheet on a Petri dish.  [Shots 5.1.1 - 5.1.3 combined]
CU: Talent drops ultrapure water over the worm sheet. 
CU: Talent uses their gloved fingers to paddle the water across the worm sheet. 
Next, use disposable wipes to remove the moisture from the worm sheet [1]. Dispense 5 milliliters of 70% ethanol into the Petri dish [2]… and used gloved fingers to spread the ethanol over the worm sheet [3-TXT].
MED: Talent uses a wipe to remove the moisture from the worm sheet. 
CU: Talent adds ethanol to the Petri dish. 
MED: Talent uses their gloved fingers to spread the ethanol over the worm sheet. TEXT: Allow chips to air dry 
Finally, after the sheet is dry, place the sheet on a sterile Petri dish and cover it [1].
CU: Talent places a dry sheet onto a sterile Petri dish and covers it. Authors: Please have a dry worm sheet ready for your shoot. We will not have time to wait for the sheet to air dry gradually. 

















Section – Results
Results: C. elegans Individuals Enclosed in PS Film Display No Reduction in Motility
Using this protocol, the suitability of different cover films was investigated [1]. There was no significant difference in motility between control animals and animals enclosed in PS film [2].
Reuse 2.5.1.
LM: Figure 5 Video editor: Emphasize the results for the PS film in this figure. 
In contrast, motility was significantly reduced in animals enclosed under a cover glass [1]. The motility of animals enclosed with a PET film was also significantly decreased [2].
LM: Figure 5 Video editor: Emphasize the results for the glass cover in this figure. 
LM: Figure 5 Video editor: Emphasize the results for the PET film in this figure.



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

Michiyo Suzuki: It is important to select cover films for the sealing of microfluidic channels carefully. Using this protocol, we evaluated the suitability of different cover films through locomotion assays of the animals 3 hours after on-chip immobilization [1].
Named author states the above, looking slightly off to the side. 
Michiyo Suzuki: Using this technique, we intended to develop an ultra-thin, wettable chip only for microbeam irradiation. However, these worm sheets have already been used for imaging and behavioral assays beyond their original applications [1].
Named author states the above, looking slightly off to the side. 
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