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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y_____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 2.1, 3.1, 3.2, 3.3, 5.2_ 
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 to be filmed by their protocol numbers. (Please do not list an entire section.) 3.2.3, 3.2.4 ____________
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. Experimental Goal (read by voice talent at JoVE):
The overall goal of using this equipment is to grow stem cells in defined atmospheric conditions with maximum sterility. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Phil Schwartz: This method can help answer key questions in the stem cell and developmental biology fields, such as the effects of hypoxia or hyperoxia upon growth and differentiation of human pluripotent and multipotent stem cells.  
1.2. Phil Schwartz: The main advantage of this technique is that it is easy to do, maintain optimum sterility, and rigorously documents atmospheric conditions to which cells are exposed.   

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Phil Schwartz: Demonstrating the procedure will be Alexander Stover, a staff scientist from my laboratory.  

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

2. Setting gas concentrations and temperature 
2.1. To begin this procedure, click on a module to adjust the gas concentration [1-MED-over the shoulder].  In the new window displaying the current settings, click on the existing O2 set point value below “Set point” and enter the required O2 concentration for this module [2-SCREEN-TXT]. Next, click on the green check mark to confirm the set point [3-SCREEN]. 
2.1.1. Talent clicks on a module to adjust the gas concentration on the computer monitor
2.1.2. SCREEN: *To be submitted by authors. Talent clicks on the existing O2 set point value and enters the required O2 concentration for this module. Text: 5% O2 for pluripotent stem cells, 9% O2 for neural stem cells
2.1.3. [combined with 2.1.2] SCREEN: *To be submitted by authors. Talent performs the procedure described above
2.2. Repeat this step for CO2 and enter a set point of 5% CO2 for all modules except for the buffer chambers, which are only adjustable for O2 [1-SCREEN].  Then, monitor the current gas concentrations, which are labeled as “process values”, to make sure that they reach the new set points [2-SCREEN].
2.2.1. SCREEN: *To be submitted by authors. Talent performs the procedure described above
2.2.2. SCREEN: *To be submitted by authors. A movie to show the gas concentrations with the label “process values”
2.3. Afterward, adjust the gas set points of all modules to the appropriate values [1-MED-over the shoulder]. Match the CO2 and O2 levels of the chambers that will be exposed to one another. For example, adjust the process chamber to 5% O2 before opening an incubator that grows cells at 5% O2 [2-SCREEN]. Also adjust the buffer chamber that is used to add items to the process chamber to 5% O2 [3-SCREEN]. 

2.3.1. Talent clicking, adjust the gas set points and looking at the monitor
2.3.2. SCREEN: *To be submitted by authors  Talent adjusts the process chamber to 5% O2 
2.3.3. [combined with 2.3.2] SCREEN: *To be submitted by authors  Talent adjusts the buffer chamber to 5% O2
2.4. Subsequently, set the temperature of the process chamber to 37 °C using the same screen for gas adjustments [1-SCREEN].  After that, set the process chamber floor temperature to 37 °C [2-SCREEN]. 

2.4.1. SCREEN: *To be submitted by authors. Talent performs the procedure described above
2.4.2. [combined with 2.4.1] SCREEN: *To be submitted by authors. Talent performs the procedure described above
2.5. Click on the incubation module banks underneath each incubator [1-SCREEN], and adjust the temperature of the banks to 37°C [2-SCREEN].
2.5.1. SCREEN: *To be submitted by authors. Talent performs the procedure described above
2.5.2. [combined with 2.5.1] SCREEN: *To be submitted by authors. Talent performs the procedure described above
3. Operation of buffer chambers
3.1. In the laminar hood, spray all the materials with 70% ethanol and allow them to dry [1-MED-over the shoulder].  Do not spray the flasks or plates of cells; wipe them gently with a sterile gauze sponge saturated with 70% ethanol [2-MED-over the shoulder].
3.1.1. Talent sprays all the materials with 70% ethanol
3.1.2. Talent wipes the plates of cells gently with a sterile gauze sponge saturated with 70% ethanol
3.2. Next, make sure both the outer and inner doors of the buffer chamber are securely closed [1-MED].  Then open the outer door, and place the items inside before closing it [2-MED-over the shoulder]. 
3.2.1. Talent checking the outer and inner doors of the buffer chamber to make sure they are closed
3.2.1A [added] extra shot of buffer chamber
3.2.2. Talent opens the outer door, places the items inside and closes the door.
3.3. Using the software [1-MED-over the shoulder], select the buffer module and click on the “dilution factor” tab [2-SCREEN]. Enter “1” into the log factor box, followed by clicking “start” [3-SCREEN]. 

3.3.1. Talent using and looking at the computer monitor 
3.3.2. SCREEN: *To be submitted by authors. Talent selects the buffer module and clicks on the “dilution factor” tab
3.2.2A [added] more shots of buffer chamber
3.3.3. [combined with 3.3.2] SCREEN: *To be submitted by authors. Talent performs the procedure described above
3.4. Once the graphical interface has stopped flashing “dilution factor” [1-SCREEN], open the buffer chamber’s inner door and transfer the materials to the process chamber [2-MED].    
3.4.1. SCREEN: *To be submitted by authors. A screen movie to show that the graphical interface has stopped flashing “dilution factor”
3.4.2. Talent transfers the materials to the process chamber
3.5. In order to remove items from the process chamber, first ensure that the buffer chamber has undergone a dilution factor [1-SCREEN]. Then, open the inner door, place the items to be removed inside and close it [2-MED].  After that, open the outer door and remove the items [3-MED].
3.5.1. SCREEN: *To be submitted by authors. A SCREEN movie to show that a dilution factor on the buffer chamber is being run
3.5.2. *Film as written

3.5.3. *Film as written

4. Incubator setup and cell production facility preparation
4.1. Place 3 petri dishes in the water pan at the base of each incubator [1-MED-over the shoulder].  Fill these dishes with sterile water and maintain the water level in these dishes, as they are critical for maintaining the relative humidity set point in the incubator [2-CU-TXT].
4.1.1. *Film as written
4.1.2. CU the dishes as they are filled with water 
4.2. Within the graphical interface, click on “incubator” [1-MED-over the shoulder].  Subsequently, click on the existing value for relative humidity under the set point, and enter “85%” [2-SCREEN].  Then, click on the green check mark to accept this value [3-SCREEN].
4.2.1. Talent clicks on “incubator” on the computer monitor
4.2.2. SCREEN: *To be submitted by authors. Talent performs the procedure described above
4.2.3. [combined with 4.2.2] SCREEN: *To be submitted by authors. Talent performs the procedure described above
4.3. Next, adjust the buffer chambers, the process chamber, and an incubator to the gas set points required for the type of cells being introduced [1-SCREEN].  Clean the surface of the process chamber with sterile gauze and a non-flammable disinfectant, such as benzalkonium chloride-based products [2-MED-over the shoulder]. 
4.3.1. SCREEN: *To be submitted by authors. Talent performs the procedure described above
4.3.2. Talent cleans the surface of the process chamber with sterile gauze and a non-flammable disinfectant
4.4. Then, clean the gloves and surfaces that are commonly touched, such as door handles [1-MED].  Subsequently, clean the surface of the laminar flow hood and buffer chamber with 70% ethanol, and allow it to dry [2-MED-over the shoulder].
4.4.1. *Film as written
4.4.2. *Film as written
4.5. After that, place the flask or plate of cells in the hood [1-MED-over the shoulder], and briefly wipe its exterior surface with a sterile gauze sponge saturated with ethanol [2-CU].  Then, put the flask or plate in the buffer chamber [3-MED-over the shoulder] and run a dilution factor [4-MED-over the shoulder]. 

4.5.1. *Film as written
4.5.2. CU the plate of cells as its surface is wiped with a sterile gauze sponge saturated with ethanol
4.5.3. Talent places the plate of cells in the buffer chamber
4.5.4. Talent runs a dilution factor on the monitor

4.6. Upon completion, immediately transfer the flask or plate to the appropriate incubator [1-MED].  As the incubator is at the back of the process chamber, pull a shelf out into the process chamber for cell placement, and avoid opening the incubator doors unnecessarily or for extended periods of time [2-MED-over the shoulder].

4.6.1. Talent places the plate in the incubator
4.6.2. Talent pulls a shelf out into the process chamber for cell placement
5. Feeding cell cultures

5.1. In this step, prepare the cell culture medium [1-MED-over the shoulder].  Allow the medium to equilibrate with the CO2 and O2 levels present within the system by leaving the media container slightly uncapped for 20 minutes [2-CU].
5.1.1. Talent adding components to the culture medium
5.1.2. CU the medium as it is left uncapped 
5.2. Afterward, remove the old medium from the wells [1-MED-over the shoulder]. For pluripotent stem cells, remove almost all the old medium, with a small amount of the old medium remaining to prevent desiccation during the feeding process [2-CU]. For neural stem cells, remove half of the old medium [3-CU]. 
5.2.1. Talent holding the pipette and about to remove the medium
5.2.2. CU the wells as almost all the old medium is removed
5.2.3. CU the wells as half of the old medium is removed
5.3. Then, add fresh medium to the cell culture plates [1-MED-over the shoulder] and place the plates back into their designated incubator [2-MED].  
5.3.1. *Film as written
5.3.2. *Film as written
6. Results: Pluripotent stem cells derived in hypoxia with Sendai virus
6.1.  Shown here is an image of the iPSCs [1-LM-TXT]. 
6.1.1. 5A.tif: Show image. Text: Induced pluripotent stem cells:  SC187-SF4-2I0-E3
6.2. Here are the iPSCs live-stained with AF-594-labeled Tra-1-60, with a 1 to 100 dilution in media. All the iPSCs were transduced in the cell production facility in 5% O2 with Sendai virus [1-LM-TXT]. 
6.2.1. 5B.tif: Show image. Text: iPSCs: SC88.1-UH1-2I0
6.3. And here is the phase contrast of iPSC-derived neural stem cells, which were grown at 5% O2 in chamber slides [1-LM-TXT]. 
6.3.1. 5C.tif: Show image. Text: Neural stem cells: SC68.1-UH0-2I0-M0S13-N2G6
6.4. Cells were then fixed in 4% paraformaldehyde and stained with anti-human Nestin primary antibody, and Alexa-488 secondary antibody [1-LM].
6.4.1. 5D.tif: Show image. 
7. Conclusion (said by authors on camera)

7.1. Alexander Stover: Once mastered, this set of techniques can be done in 2 hours if it is performed properly.

7.2. Alexander Stover:  While attempting this procedure, it’s important to remember to correctly set the required gas concentrations before beginning the procedure.

7.3. Alexander Stover: Following this procedure, other methods like reprograming and differentiation can be performed in order to answer additional questions like the effect of hypoxia on pluripotentcy and multipotency.

7.4. Alexander Stover:  After its development, this technique paved the way for researchers in the field of stem cell biology to explore clinical cell production for the treatment of pediatric neurodegenerative diseases.

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.  

Insert your media filenames here.

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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