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A.  Will you require JoVE to record video microscopy through a microscope? N 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.1.-3.9.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? ensuring that lines are connected properly
E. Will the filming need to take place in multiple locations? N

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to introduce neonatal rodents to intermittent bouts of mild and brief lowered oxygen levels. (Intro) This is accomplished by first flushing plethysmography chambers with 21% room air oxygen for 2 minutes. (P1) In the second step, the input gas is quickly changed to a hypoxia mix of 10% oxygen for 2 minutes. (P2) The cycle is then repeated 20 times, producing an acute, intermittent hypoxia protocol. (P3) In the final step, neural stem and progenitor cells harvested from the treated animals are harvested for subsequent culture. (P4) Ultimately, microscopic measurement and immunocytochemistry of the resulting neurosphere cultures is used to demonstrate changes in the neurosphere population expansion and cell fate choice in response to the lowered oxygen level exposure, respectively. (P5)


From New Fig 2.png
(P1) please show top left image and add neonatal rodent pup graphic to chamber with accompanying “21% O2” text
(P2) please show top right image with pup graphic inside chamber and add “10% O2” text
(P3) please to (P2) graphics add “21% ->” to left of “10% O2” text and “x20” to right of “10% O2” text or similar animation to indicate 20 cycles of oxygen cycling
(P4) zoom into rodent pup, then have brain leave pup and enter flask of medium, splitting into cells across bottom of flask
(P5) with “microscopic measurement” please show Figure_3_FINAL.jpg; with “immunocytochemistry” please show Figure_4_FINAL.jpg

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Heather Ross: System calibration is essential when performing this procedure, as verification of the proper set up, connections and flow rates of the instrument are critical to a successful gas delivery, intermittent hypoxia exposure and safety of the animals.    

***Please note that in these shots, I have shown NOT ONLY the hemostat clamping of the tubing, but also the manipulation of valves that control gas flow, as this has been an innovation to the tubing methodology since first draft.****

Protocol (read by voice talent at JoVE):
2. Plethysmograph chamber set up and cycle time calibration
2.1. Before beginning the procedure, run a 1/8” diameter piece of plastic tubing from the flow meter of compressed air tanks containing the 21% “baseline” gas and the 10% “challenge” or hypoxia gas to a flow meter, then to a bias flow regulator, enabling flows of 1 liter/min to each chamber.
2.1.1. WIDE: Few seconds Talent attaching tubing to flow regulator with flow meter/compressed air tank visible in frame if possible
2.1.5	WIDE:  shot also showing the connection of the “challenge gas” from tank to the splitter tubing headed into the flow meter.
2.1.2. CU:  Face of flow meter reading 4 L/min (this, because there are connections to 4 plethysmography chambers
2.1.3. MED:  Shot of connections from flow meter to bias flow regulator
2.1.4. CU: Shot of bias flow regulator readout being set to 2 liter/min (1 L/min for 2 chambers) (TEXT: Use 10% O2/90% N2 gas tank for “relative hypoxia”) 
2.2. Run the same size tubing from the bias flow regulator to the plethysmography chambers and seal all of the unused connections to and from the bias flow unit and all unused openings to the chambers so that no gas flow escapes. 
2.2.1. MED: Talent attaching tubing to chamber, with bias flow regulator visible in frame if possible
2.2.2. CU: Few seconds one unused connection to/from flow unit being sealed
2.2.3. [combined with 2.2.2] CU: At least one chamber opening being closed 
2.3. Then place the chambers into an incubator for equilibration to 34-37°C. 
2.3.1. MED: Talent placing at least one chamber into incubator
2.4. To calibrate the cycle times, first confirm that all of the tubing is properly connected between the gas tanks and the rest of the equipment. Then connect an ambient oxygen sensor to its corresponding hand-held oxygen meter and attach the sensor to the plethysmography chamber lid.
2.4.1. MED: Few seconds Talent checking connection at tank or other piece of equipment
2.4.2. CU: Few seconds oxygen sensor being attached to meter
2.4.3. CU: Few seconds sensor being attached to chamber lid
2.5. Open both gas tanks and clamp the off-cycle flow of gas with one pair of surgical, long handled hemostats insulated with plastic tubing so that only one type of gas is delivered to the chambers at a time.
2.5.1. MED: Few seconds Talent opening at least one gas tank
2.5.2. MED: Talent clamping tubing
2.5.3. CU: Shot of tubes, one clamped (Video Editor: please add blue arrows through both tubes demonstrating air flow, adding an X or similar when the one set of arrows reaches the clamp while the other set of arrows keeps moving through tube or similar animation)
2.6. Then record the time required for the chamber oxygen to reach the target level of 10% and to return to 21%. 
2.6.1. MED: Talent looks at meter, then looks at watch/clock/timer, then writes down time (Video Editor: can skip writing down time if not needed to narrative)
3. Acute intermittent hypoxia administration and subventricular zone stem/progenitor cell culture
3.1. After confirming that all of the tubes are properly connected, place the neonates in the plethysmography chamber and house the plethysmography chamber lids in the chamber base. 
3.1.1. WIDE: Talent placing rodent(s) into chamber A surrogate object was used rather than a live animal for this demonstration.
3.1.2. MED: Talent placing chamber into base
3.2. Confirm a proper closure of the O-ring seal as well as the closure of any unused chamber connections to ensure the appropriate delivery of the gas mixes, and then place the chambers holding the pups to be treated into the 37°C incubator. 
3.2.1. CU: Few seconds O-ring seal being checked
3.2.2. [combined with 3.2.1] CU: Few seconds chamber connection(s) being checked  
3.2.3. MED: Talent placing chamber(s) into incubator  
3.3. Allow the chamber and pups to equilibrate to 37°C at room air oxygenation.
3.3.1. CU: Few seconds pumps in chamber in incubator note that this shot includes closing the door of incubator and also indicating using the valves that the baseline 21% gas is “open” and the challenge 10% gas is “closed”
3.4. Then open both gas tanks and use one pair of hemostats to clamp the off-cycle flow of gas as just demonstrated.
3.4.1. MED: Few seconds Talent opening at least one gas tank
3.4.2. CU: One tube being clamped OR one valve being opened.
3.5. Using a hand-held timer, precisely time the cycles, indicating the time for switching the hemostats between the tubes to alternate the flow of gas to the chambers. 
3.5.1. MED: Talent starting timer
3.5.2. MED: Shot of timer going off plus the action of switching hemostats (Video Editor: skip shot if not needed for narrative)
3.5.3. CU: Clamp being moved from one tube to other
3.5.4. Please note this step/shot was added to show the process by which the valve system would be switched if using such an alternative set up.
3.6. Record the completion of each cycle using a treatment log, monitoring the incubator temperature at every cycle change to ensure the animals are maintained at the designated range.
3.6.1. LAB MEDIA: Figure_1_FINAL.jpg (Video Editor: show “Checklist [before starting]” steps all checked, then add check to baseline 1 box)
3.6.2. MED: Talent checking/adjusting temperature
3.7. Closely monitor the rodent pup activity throughout the protocol to ensure that the animals tolerate the cycles without visible distress. 
3.7.1. CU: Few seconds pups moving around in chamber without distress (TEXT: Distress  vocalizations, altered level limb activity, rolling).  I believe with this shot we showed me moving my hand from the hemostat back to my record sheet, I mark the record sheet and then monitor the chamber.
3.8. [bookmark: _GoBack]To isolate the neurosphere forming cells, remove the pups from the chamber immediately after the intermittent hypoxia is completed and harvest the subventricular zone tissue within 30 minutes. 
3.8.1. MED: Few seconds Talent taking pup(s) out of chamber (TEXT: Euthanasia: According to appropriate IACUC protocol) Note the incubator door was opened off camera
3.8.2. CU: Brain/Subventricular zone tissue being placed into petri dish
3.9. Finally, add the tissue to the neurosphere culture and conduct the standard passage and expansion for derivative neurospheres. 
3.9.1. MED: Talent adding tissue/cells to culture
3.9.2. MED: Talent adding medium to culture or similar representative shot (TEXT: See text for neurosphere culture references) 
4. Results: Representative neurosphere development
4.1. Following intermittent hypoxia administration as just demonstrated, subventricular zone-derived neural stem and progenitor cell populations cultured as neurospheres for 14 days exhibit a nearly two-fold increase in diameter, demonstrating an increased expansion within each forming sphere.
4.1.1. LAB MEDIA: Figure_3_FINAL.jpg (Video Editor: with “exhibit … sphere” please highlight/indicate bottom image/spheres in bottom image)
4.2. Further, cells that are plated in permissive conditions, for example in the absence of mitogenic factors, yield significantly more beta-3-positive cells, indicating a more extensive neuronal differentiation compared to the cells harvested from normoxic treated, control pups.
4.2.1. LAB MEDIA: Figure_4_FINAL.jpg (Video Editor: with “cells that … beta-3-positive cells” please highlight/indicate bottom image/sphere in bottom image; with “cells harvested … pups” please highlight/indicate top image/sphere in top image)
 
5. Conclusion (said by authors on camera)
5.1. Heather Ross: Following this procedure, other methods like, stem cell harvest and culture, can be performed to answer additional questions about the behavior of the neural cells following intermittent hypoxia exposure.

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.  

New Fig 2.png does not need to be used
3.7.1  Figure_1_FINAL.jpg:  image of Intermittent Hypoxia Record Sheet
Figure_3_FINAL.jpg already included 4.1.1.
Figure_4_FINAL.jpg already included 4.2.1

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, as well as an introduction to your videographer, closer to your filming date.
 2013, Journal of Visualized Experiments

