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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___Y____  
Can you record movies/images using your own microscope camera? (Y/N)___Y_____  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__Y____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ______Step 5.1 to 5.6_____________________________________
D.  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.) __Step 5.4_________________________
E.  Will the filming need to take place in multiple locations? (Y/N) ___N___ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Takehiro Yamazaki: This novel methodology allows us to construct three-dimensional assemblies, adapted from desired individual cells, in an aqueous buffer solution containing nonspecific hydrophilic polymer, by establishing stable cell–cell contact [1-INT]. 
1.1.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera.
1.2. Takehiro Yamazaki: In this video, we will demonstrate how we manipulate desired single cells and construct 3D cellular assemblies without an artificial scaffold. Here, we will show the experimental procedure in a medium with dextran as an example [1-INT].
1.2.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera.


Protocol: (read by voice talent at JoVE)
2. Preparation of Cells
2.1. To begin, maintain NAMRU mouse mammary gland epithelial cells with 5 mL of DMEM containing 10% FBS and 1% Penicillin-Streptomycin in a 25 cm3 flask for 2 – 3 days [1-MED/WIDE].
2.1.1. Establishing shot of the talent approaching the incubator that contains the maintained cell culture. Talent then removes the culture flask from the incubator.
2.2. When ready to proceed, use an aspirator to remove the supplemented DMEM [1-MED] and add 3 – 5 mL of PBS that is preheated to 37 °C to wash the cells [2-MED-TXT]. Using an aspirator, remove all of the PBS from the flask [3-MED]. 
2.2.1. Talent removes DMEM from the flask. 
2.2.2. Talent adds preheated PBS to the flask. TEXT: PBS pH: 7.1 – 7.3
2.2.3. Talent uses an aspirator to remove the PBS from the flask.
2.3. Add 1.5 mL of trypsin that is preheated at 37 °C [1-MED]. Incubate in a CO2 incubator at 37 °C for at least 1 – 2 minutes [2-MED].
2.3.1. Talent adds preheated trypsin to the flask.
2.3.2. Talent places the flask into a CO2 incubator at 37 °C.
2.4. After this, add 3.5 mL of DMEM containing 10% FBS and 1% Penicillin-Streptomycin [1-MED]. Pipette up and down to mix [2-MED].
2.4.1. Talent adds supplemented DMEM to the flask.
2.4.2. Talent pipettes up and down to mix the contents of the flask.
2.5. Transfer the cell suspension to a 15 mL centrifuge tube [1-MED], and centrifuge it at 417 x g for 3 minutes at room temperature [2-MED-TXT].
2.5.1. Talent transfers the cell suspension to a 15 mL centrifuge tube.
2.5.2. Talent places the centrifuge into a centrifuge, and then closes the centrifuge lid. TEXT: See text for details on centrifuging conditions.
2.6. Then, aspirate the medium [1-CU]. Add 5 mL of fresh DMEM – containing 10% FBS and 1% Penicillin-Streptomycin [2-MED] – and, if required, use a cryopreservation solution to cryopreserve the cells as outlined by the manufacturer’s instructions [3-MED].
2.6.1. Close up of the medium being aspirated.
2.6.2. Talent adds fresh DMEM – containing 10% FBS and 1% Penicillin-Streptomycin – to the tube.
2.6.3. Talent uses the cryopreservation solution to cryopreserve the cells. Any step during cryopreservation process can be shown here.
3. Preparation of Dextran
3.1. First, mix 10 mL of DMEM – supplemented with 10% FBS and 1% Penicillin-Streptomycin – with 0.8 g of Dextran to prepare a 80 mg/mL Dextran solution [1-MED-TXT].
3.1.1. Talent adds DMEM and Dextran to a vessel and mixes them. TEXT: See text for details on filtering this solution. 
3.2. Mix 200 μL of this Dextran solution with 200 μL of the previously prepared cell suspension to create a cell suspension containing 40 mg/mL Dextran medium [1-MED-TXT].
3.2.1. Talent adds 200 μL of the Dextran solution and 200 μL of with the cell suspension to a vessel, and mixes them. TEXT: Approximate cell density: 2.3×105 cells/mL.
4. Preparation for Laser and Microscopy
4.1. To begin, turn on laser [1-MED-TXT]. Note that the use of a laser beam with a wavelength in the red to near-infrared region is most effective [2-MED].
4.1.1. Establishing shot of the talent approaching the laser, and then turning it on. TEXT: Continuous wave; Wavelength: 1064 nm.
4.1.2. Talent continues to use/adjust the laser. Alternatively, a close up of a visually interesting part of the laser can be shown here.
4.2. Next, open the software by double-clicking the software icon [1-MED-over the shoulder].
4.2.1. Talent, at the computer, double-clicked the software icon to open the software.
4.3. Double-click the icon for the camera, and note that the corresponding display will pop up. Then, double-click on the icons for the light-emitting diode…the focus adjust…and the moving stage…to open up their displays as well [1-SCREEN].
4.3.1. *To be provided by authors: Screen Capture – Double-click the icon for the camera, and show that the display pops up. Then, double-click on the other icons one at a time. Wait for the display to fully pop up for each before moving on to the next. Authors: Please upload this screen capture to your upload link.
5. Cell Manipulation using the Laser Trapping System
5.1. First, place two glass spacers onto the bottom cover glass slide [1-CU-TXT]. Transfer 20 μL the previously prepared Dextran-supplemented cell suspension onto the bottom cover glass slide [2-CU].
5.1.1. Close up of the glass slide set up as the spacers are placed onto the bottom cover glass. TEXT: Spacer size = 10 mm × 24 mm; Bottom cover size: 30 mm × 40 mm; Thickness of all glass: 0.17 mm. Editor: Keep this text overlay up for all of 5.1.
5.1.2. Close up as the Dextran-supplemented cell suspension is placed onto the bottom cover glass.
5.2. Then, place the top cover glass slide onto the spacers – covering the cell suspension [1-CU]. Place the sample cell onto the lower objective lens with 10 μL of distilled water for water immersion microscopy [2-MED] [3-CU-TXT].
5.2.1. Close up as the talent places the top cover glass onto the spacers. Hold on this shot for a few seconds to show the completed sample cell.
5.2.2. Talent places the sample cell onto the lower objective lens with distilled water.
5.2.3. A close up shot of the talent placing the sample cell onto the lower objective lens (the same action as 5.2.2). TEXT: Magnification: 60X; Working distance: 0.28 mm; Numerical aperture: 1.2. Editor: 5.2.2 and 5.2.3 can either be used sequentially or side-by-side, whatever communicates the action better.
5.3. Attach the upper objective lens at the top of the sample cell using 10 μL of distilled water [1-CU-TXT].
5.3.1. Close up as the talent attaches the upper objective lens at the top of the sample cell using distilled water. TEXT: Magnification: 60X; Working distance: 2.0 mm; Numerical aperture: 1.0.
5.4. Next, click the On/Off button in the Microscope Illumination window to turn the LED on [1-CU]. Click on the direction buttons in the Objective Positioning window to adjust the distance between the sample and the lower objective lens until it is in focus [3-SCREEN].
5.4.1. Close up showing the LED turning on.
5.4.2. Close up of the microscope showing the distance between the sample and the lower objective lens being adjusted.
5.4.3. *To be provided by authors: Screen Capture – Click the On/Off button in the Microscope Illumination window to turn the LED on. Then click on the direction buttons in the Objective Positioning window to adjust the distance between the sample and the lower objective lens until it is in focus. Authors: Please upload this screen capture to your upload link. Editor: The Screen Capture is the more important shot. 5.4.1 and 5.4.2 are optional, and can be shown along-side 5.4.3 so illustrate how the software controls the setup.
5.5. Set the intensity of each laser beam to 1500 mW in the Signal Attenuation window. Then, click the two laser icons to irradiate the laser beams at Position 1 and Position 2 [1-SCREEN].
5.5.1. *To be provided by authors: Screen Capture – Set the intensity of the laser beams in the Signal Attenuation window. Then, click the two laser icons to irradiate the laser beams at Position 1 and Position 2. Authors: Please upload this screen capture to your upload link.
5.6. Click on the directional buttons in the Sample Positioning window to move the sample stage until a cell is trapped at Position 1. Click and drag the cursor indicating Position 2 until another cell is trapped at Position 2 [1-SCREEN].
5.6.1. *To be provided by authors: Screen Capture – Click on the directional buttons in the Sample Positioning window to move the sample stage until a cell is trapped at Position 1. Then, click and drag the cursor indicating Position 2 until another cell is trapped at Position 2. Authors: Please upload this screen capture to your upload link.
6. Construction of a 3-Dimensional Cell Structure
6.1. To begin, manipulate a single cell so that it is in contact with another cell. Maintain this condition for 300 seconds so that cell is exposed to a laser for 300 seconds. Record the X-Y axis [1-SCREEN].
6.1.1. *To be provided by authors: Screen Capture – Manipulate a single cell so that it is in contact with another cell. Hold on this to show that the condition is being held for 300 seconds. Authors: Please upload this screen capture to your upload link.
6.2. Trap another cell and transport it to first two cells the cells to construct an arbitrary 2D cell assembly. Then, move the stage up and down to construct a 3D cellular assembly. Confirm that the assembly is still stable even after the laser is switched off [1-SCREEN].
6.2.1. *To be provided by authors: Screen Capture – Talent traps another cell and transport it to first two cells the cells to construct an arbitrary 2D cell assembly. Then, move the stage up and down to construct a 3D cellular assembly. Show that the assembly is still stable even after the laser is switched off. Authors: Please upload this screen capture to your upload link.

7. Results: Analysis Stable 3D Cellular Assembly
7.1. In this study, soluble polymers are used in the construction of 3D single-cell assemblies. An example structure – formed using the double-beam optical tweezers – is shown here. If the experiment is successful, these cellular assemblies remain stable even after the laser is switched off [1-LM].
7.1.1. LAB MEDIA: Figure3.tif

8. Conclusion (said by authors on camera)
8.1. Koichiro Sadakane: This new methodology allows for the construction of 3D cellular assemblies in an aqueous medium with natural hydrophilic polymer [1-INT].  
8.1.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera.
8.2. [bookmark: _GoBack]Koichiro Sadakane: It is highly expected that construction of such kind of next-generation cellular assembly will serve as a powerful tool in the fields of regenerative medicine and tissue engineering [1-INT].
8.2.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera.


Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

JoVE_4.3.1.mp4 – uploaded as of 9/16/2018
JoVE_5.4.3.mp4 – uploaded as of 9/16/2018
JoVE_5.5.1.mp4 – uploaded as of 9/16/2018
JoVE_5.6.1.mp4 – uploaded as of 9/16/2018
JoVE_6.1.1.mp4 – uploaded as of 9/16/2018 
JoVE_6.2.1.mp4 – uploaded as of 9/16/2018

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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