A scope kit was supposedly not needed for this shoot.  We lucked out and found a 60D with ocular that would fit one of the scopes.  Those files will be labeled accordingly.
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A.
i) Does your protocol involve microscopy, such as filming a complex dissection or a microinjection technique, which will need to be filmed by JoVE? (Y/N) __Y_  
Our banding protocol is performed under a dissecting stereo microscope.  Zeiss Stemi 2000 - The scope is hooked to a video camera which can be streamed to a monitor. The problem is that in order to do so we must have one ocular closed and thus makes banding quite difficult. 
We can’t make that process any easier, so try to be prepared to work with one ocular.  Having the scope’s perspective makes the video much better.
B.
Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) __N__
C.
Which steps of your protocol will viewers benefit most from having filmed?  List short steps (2-3 lines of text) from the highlighted parts of your protocol or any part if no highlighting was needed.


OFT banding (steps 2.1-2.7 of protocol)
  Confirming that the banding intervention causes a change in hemodynamics (steps 3.3-3.7)
D.
What is the single most difficult aspect of this procedure and what do you do to ensure success?  List one or two short steps (2-3 lines of text) and describe what makes them critical.


The most difficult aspect of the protocol is to constrict the OFT to the same extent each time. This is done visually through the dissecting scope, just till we see the wall of the OFT being constricted. The success of the banding intervention is then determined by ultrasound-mediated blood flow velocity changes between banded and control embryos.   
E.
Will the filming need to take place in multiple locations? (Y/N) __Yes.  The banding will take place in our laboratory and then to get to the ultrasound we use it’s a 5 min walk to another building. But can be reached without going outside. 
1. Introduction (Experimental Goal and Author Interviews)
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this ex ovo banding procedure is to create a reproducible, non-lethal alteration in cardiac hemodynamics to study the resulting genetic consequences. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Author Potts: This method can help answer key questions in the cardiovascular development field, such as the development of valves and associated disease states.
1.2. Author Potts: This system can be used to study the genetic pathways that respond to hemodynamics in the developing heart and valves and, also, find a tipping point at which rescuing the heart does not have any long-term deleterious effects.   
1.3. A. Potts: Demonstrating the procedure will be Lorain Junor, a technician from my laboratory, and Mr. Vinal Menon, who will be demonstrating the handling of the eggs and use of the ultrasound machine.  

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. Obtaining Embryos for Surgery 
2.1. Incubate 80 to 90 fertilized Bovan chicken eggs [1.WID] with their blunt ends up on plastic egg trays, in a humidified rocker incubator set to 40 ºC. [2.MED] Let them develop for approximately 72 hours to HH17. [3.CU/TEXT]
2.1.1. establishing shot of talent 

2.1.2. setting up the eggs in the tray
2.1.3. loading the tray of eggs into the incubator and starting rocker, TEXT: Hamilton and Hamburger Stage 17 (HH17) Determine the exact number of eggs required based on [1.MED] power analysis and the survival rate of the embryos.
2.2. Determine the exact number of eggs required based on [1.MED] power analysis and the survival rate of the embryos. [2.WID] (should be text above, not a step)
2.2.1. talent setting up a second tray of eggs

2.2.2. setting second tray of eggs into incubator

2.3. Once at stage 17, pour about 20 mL [1.MED] of warm supplemented Tyrode’s buffer into a 100 mm by 26 mm petri dish. [2.CU/TEXT]
2.3.1. Preparing to pour out buffer, uncapping or loading pipette, setting up dish
2.3.2. [combined with 2.3.1] filling dish with solution, show how deep it is in the dish, TEXT: Tyrode’s + sodium bicarbonate (1 g / L), 37 ºC (Note: on the very next clip, Vinal held up the petri dish for a CU.  It was not slated)
2.4. Next, remove an egg from the incubator [1.MED] and sterilize it with 70% ethanol. [2.CU]

2.4.1. removing egg from incubator

2.4.2. wiping egg down with ethanol

2.5. Then gently crack the shell using a scalpel handle [1.CU] and carefully release its contents into the dish. [2.CU]

2.5.1. cracking shell Use take 2
2.5.2. removing shell and dumping out content into dish

2.6. Now, check the embryo under a dissection microscope. [MED]

2.6.1. setting up at the scope

2.7. Discard the embryo if it appears abnormal, such as being at the wrong developmental stage, being improperly oriented on the yolk, or if there is any bleeding.   Be sure to look for the appropriate folding and bending of the vasculature.  [SCOPE]

2.7.1. details of egg to look for, viewing details that reveal stage, looking for bleeding and any odd vasculature shot both on my DSLR and their scope camera.  You have plenty of footage in which to choose from.
2.8. Keep some embryos not subjected to OFT banding at 40 ºC as negative controls. [MED]

2.8.1. using the scope to check the next embryo in a dish, to show that several are checked over using this procedure before proceeding to OFT banding A is a static shot of the incubator, B is of the scope and operator.
3. OFT Banding 
3.1. In preparation, tweeze out individual 1-cm long threads [1.MED] from a single 11-0 nylon surgical suture and form them into loose knots. [2.ECU/SCOPE] UV sterilize all the pre-formed knots 3 times at 1200 x 100 microjoules. [3.ECU]

3.1.1. talent working with suture

3.1.2. removing threads from suture and tying them into loose knots, may be shown better under the scope

3.1.3. [combined with 3.1.2] show collection of threads

3.1.4. [added] place in tray for UV

3.1.5. [added] place in UV sterilizer

3.2. Under a dissection microscope, [1.MED] visually ensure that the heart of the embryo is beating at a normal rate and, if not, discard the embryo. [2.SCOPE]

3.2.1. Establish talent checking embryo under scope Reuse 2.8.1B for an establishing showing the talent at the scope and/or use any portion of 2.7.1
3.2.2. beating heart, TEXT: ~120 beats / min on Canon/scope footage, use 2.7.1’s footage from 1:22 on
3.3. Just before the surgery, pipette 5 to 6 mL of warm Tyrode’s buffer [1.MED] onto the embryo’s surface. [2.ECU]

3.3.1. loading pipette with buffer, TEXT: 37 ºC

3.3.2. [combined with 3.3.1] ejecting solution onto embryo

3.4. Then, pass one free end of a pre-formed knot under the OFT, position the suture at the OVJ, or any other desired location, and pass the free end into the knot to constrict the OFT, including the membranes surrounding the heart. [1.SCOPE]

3.4.1. film as written, it may be nice to have a couple of takes of this, TEXT: OFT/ventricle junction (OVJ) Takes 2 and 3 are good to use
3.5. Then, wet the surface of the yolk with Tyrode’s buffer as before. [1.SCOPE]

3.5.1. [combined with 3.4.1, You can see the buffer being added on the end] adding solution to the embryo 
3.6. Transfer all the manipulated embryos to the developmental incubator, [1.WID] along with the non-banded control embryos, and let them develop for a set amount of time. [2.MED]

3.6.1. taking several prepared embryos from the scope to the incubator

3.6.2. loading the prepared embryos into the incubator; there are already others, controls, in the incubator

3.7. Later, [1.MED] excise the embryo from the yolk using straight scissors. [2.ECU/SCOPE]
3.7.1. talent set up to excise embryo from yolk
3.7.2. [combined with 3.7.1] removing the embryo from yolk, use a scope shot if the detail is called for 

3.8. Then, dissect the heart with fine forceps and proceed with downstream studies, such as examination of the cardiac morphology. [1.SCOPE]

3.8.1. dissecting out the heart from an embryo dissections were done with the scope camera.  Use the one with the white background as it is a cleaner shot with less membrane removal
4. Confirming Hemodynamic Changes 
4.1. A. Potts: The partial constriction caused by the banding intervention leads to an increase in blood flow velocity at the OVJ. This hemodynamic parameter is conveniently assessed using 2D ultrasound imaging. [MED/WID]

4.1.1. interview at bench

4.2. After removing a single embryo from the incubator for ultrasound imaging... [1.WID]

4.2.1. following shot, taking embryo from incubator to the bench

4.3. …place its dish on a heating pad set to 40 ºC, that is on an adjustable stand. [1.CU]

4.3.1. setting dish on pad, show temperature gauge at 40 ºC

4.4. Then, slowly and carefully fill the dish to the brim, with warm Tyrode’s buffer. [1.CU] Do not disturb the yolk.  If the yolk is compromised, discard the embryo. [2.ECU]

4.4.1. filling dish with solution

4.4.2. [combined with 4.4.1] detail of embryo in dish while solution is being poured in

4.4.3. [added] CU of the embryo and its heart beating

4.5. Now, orient the embryo to the ultrasound probe by adjusting the stand. [1.MED] Position the central axis so it is perpendicular to the embryo. [2.CU]

4.5.1. moving the stand so the embryo so it is near the probe

4.5.2. [combined with 4.5.1] detail of orienting the probe to the embryo, as written

4.6. With the ultrasound machine operating in B-mode, [1.MED] obtain a 2D image of the beating heart.  [2.LM] Then, adjust the position of the embryo [2.ECU] so that the OFT, ventricle and OVJ are all clearly visible in the ultrasound. [4.LM]

4.6.1. using the ultrasound probe to view heart
4.6.2. to be provided by authors.  Screen capture showing Ultrasound scan of beating heart

4.6.3. adjusting the position of the embryo, carefully
4.6.4. to be provided by authors.  Screen capture showing Ultrasound scan of OFT, venticle and OVJ

4.7. Next, switch to the pulsed-wave mode, [1.CU] set the desired pulse repetition frequency [2.CU] and collect velocity data exactly at the OVJ. [3.LM]

4.7.1. changing mode to pulsed-wave, on machine

4.7.2. [combined with 4.7.1] setting the pulse frequency, on machine Vinal didn’t want me to shoot the ultrasounds screen for this portion as the image on screen was not one he wanted to use.  We just shot the keyboard.
4.7.3. to be provided by authors.  Screen capture showing data collected at OVJ
4.8. A. Potts: If the heart rate of an embryo decreases during the imaging, velocity data thus obtained should not be used for analysis. All embryos used for velocity measurements should preferably not be used for any other experiments after ultrasound imaging. [MED/WID]

4.8.1. interview at bench with Dr. Potts

SCREEN CAPTURES:  Authors: if we are going to show how techniques are performed on computers, you will be asked to make movie files of the software in use.  Filming screens from a video camera often results in artifacts due to the screen refresh. When you receive the final script, and a shot is listed a “SCREEN CAPTURE” you will need to make a movie file of the actions required.  Make exactly one file per requested SCREEN CAPTURE containing only the requested actions.  Do not bundle several action sequences into one large file.  Name the file according to the shot number.  Then, upload each of these files to your project folder.
5. Results: 2D Ultrasound Data
5.1. Embryos were developed to HH17 [1.LM] and a suture was placed at the OVJ, as described. [2.LM]

5.1.1. Figure 4a 

5.1.2. Figure 4b

5.2. 48 hour later the embryos were examined with 2D ultrasound to measure changes in blood flow velocity at the OVJ.

5.2.1. Figure 4c

5.3. As expected, the velocity at the OVJ is higher in the banded embryo relative to the control.  

5.3.1. Figure 5

5.4. Computational fluid dynamics analysis 24 hours post-banding also shows the effects of OFT banding on blood flow velocity and wall shear stress.
5.4.1. To be provided by authors – if a corresponding figure cannot be produced, just remove 5.4 from the script.
6. Conclusion (said by authors on camera)
6.1. Author Potts: Once mastered, this technique can be done in less than 5 minutes from cracking the egg to banding of the embryonic heart, if it is performed properly.
6.2. Author Potts: While attempting this procedure, it’s important to remember to have the band already created and to be careful in not damaging surrounding tissue when placing the band around the heart.
6.3. Author Potts: Following this procedure, other methods like Real Time PCR, immunohisto-chemistry and in situ hybridization can be performed to answer additional questions, like how are key genes and proteins affected by the altered hemodynamics.
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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