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Author: Will your protocol involve microscopy (Y/N, please specify steps by number)?  Y  4.3-4.7
Author: Will your protocol require software usage (Y/N, please specify steps by number)? N
Author: Which aspects of your protocol will viewers benefit from having filmed? Please list at least four and at most six, steps. 3.3, 4.2, 4.3, 4.4, 4.5, 4.7.
Script

0. Schematic Overview (read by voice talent at JoVE):
Author: Please provide a graphic overview that illustrates the overall concept of the experiment being demonstrated in the video.  This schematic should be concise and include either a brief description of the major steps of the protocol or the conceptual basis of how a particular assay or methodology works (ex. Molecular interactions occurring in an ELISA).  A brief introductory statement that addresses the method’s significance is  recommended but not essential.   Adobe illustrator files are preferred; however, PowerPoint files are acceptable as well.  Being able to isolate elements in your schematic will allow us to better animate the overview.  
The graphics for the schematic overview should be put together in a storyboard, which can be approached like a figure and figure legend.  Each graphic should have a label that references the corresponding narration in the text.  
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Accompanying the schematic should be text that serves as narration for the graphic scheme.   The text should be NO LONGER than 6-7 lines of 12 pt text.  Note how, like a figure legend, the text refers to the images above.   There should be at least one graphic per 1.5 lines of text.  

The mouse is placed in the supine position atop a heating pad (T1). Endotracheal intubation is performed using PE90 tubing, which is then connected to a rodent ventilator (T2). Next, a partial thoracotomy to the second rib is performed and the sternum retracted (T3). The transverse aorta is identified and subsequently ligated between the innominate and left carotid arteries (T4). The rib cage is closed followed by the skin with a continuous suture pattern (T5). Finally, the endotracheal tube is removed and the mouse allowed to recover (T6). 

Here is the resultant animation that was derived from the schematic:

http://www.jove.com/index/Details.stp?ID=1593

Below are two other animation examples for how the schematic is put together and the animation derived from them: 

http://www.jove.com/index/Details.stp?ID=931
http://www.jove.com/index/Details.stp?ID=930
While the schematic does not necessarily have to be completed prior to the filming of your protocol, we would like this section completed prior to your filming date to ensure inclusion in the video.  

Please add your schematic text below:
1. Introduction (said by demonstrator to cam) Please select from single or multiple author intro and  fill in the blanks.  You will say this part to the camera. 
Single videotaped author intro:

1.1. “Hi I’m Angela deAlmeida from the Laboratory of Dr. Xander Wehrens in the Department   of Molecular Physiology and Biophysics at Baylor College of Medicine.”

1.2. Today we will show you a procedure for Transverse Aortic Constriction in mice.
1.3. We use this procedure in our laboratory to study mechanisms underlying cardiac hypertrophy and heart failure development.  So let’s get started…

Multiple videotaped author intro – add additional authors as necessary

1.4. Author 1: “Hi I’m ________ from the Laboratory of _______ in the Department   of______ at the University of ______ (said looking at the camera).”

1.5.  Author 2: “I’m ______ also from the  _____ lab” – or enter other affiliation if necessary. 

1.6. Author 3: “And I’m ________from the ___ lab”- or other affiliation.

1.7. Author 1: Today we will show you a procedure for______

1.8. Author 2:  We use this procedure in our laboratory to study______.  

1.9. Author 3:  So let’s get started…
Protocol (read by voice talent at JoVE):

Author:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.   Rather, this amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well-understood.     
2. Preparing the Operating Field
2.1. Prior to beginning Transverse Aortic Constriction (TAC) surgery, disinfect the operating field with 75% isopropyl alcohol.
2.2. Turn on the heating pad and set it at the right temperature. The system we recommend is a Gaymar circulating water pump connected to a heat therapy pad that is maintained at 37.0 °C ± 1.0 °C. 
2.3. Sterilize surgical tools in a hot bead sterilizer before surgery. For the TAC surgical procedure, the following surgical instruments are needed: a pair of blunt scissors, two coarse curved forceps, two fine 45° angled forceps, a pair of angled spring scissors, a chest retractor, and a needle holder.
2.4. Cotton applicators should also be on hand in case of bleeding. With the operating field prepared, we can proceed to intubation of the mouse.

3. Preparation and Intubation of Mice
3.1. In preparation for intubation, the mouse is anesthetized (in an induction chamber with 2% isoflurane mixed with 0.5 L/min 100% O2) and hair clippers are used to shave the fur from the neckline to mid chest level. Author:  When will you perform a toe pinch to confirm that the animal is fully anesthetized? – see below
3.2. Place the mouse in a supine position atop the heating pad. It is important to maintain normal body temperature during surgery to avoid a rapid decrease in heart rate and possible sudden death. Apply pressure on the mouse nail bed to confirm the mouse is fully anesthetized.
3.3. Place a rubber band over the animal’s front teeth to extend the neck. Using curved forceps in one hand, gently manipulate the tongue to the side. With the other hand, insert PE90 tubing into the trachea.
3.4. Next, connect the endotracheal tube to a Harvard volume-cycled rodent ventilator.  The ventilator should be cycling at 125-150 breaths/minute and a tidal volume of 0.1-0.3 ml, depending on the body weight of the mouse.
3.5. Disinfect the skin inside the surgical field with betadine solution followed by 70% alcohol; repeat this procedure three times.
3.6. To prevent contamination of the surgical field during the operation, place a sterile drape over the mouse, leaving only the operation field exposed.  We are now ready to perform ligation of the transverse aorta.

4. Ligation of the Transverse Aorta
4.1. During this surgical procedure, anesthesia is maintained at 1.5-2% isoflurane with 0.5 L/min 100% O2. Verify the correct level of anesthesia by applying pressure on the mouse nail bed to confirm absence of the toe-pinch reflex.
4.2. Begin the surgery by performing a partial thoracotomy: cut the sternum starting at the cranial end down to the second rib level using a surgical microscope. Retract the sternum using a chest retractor.
4.3. Next use fine tip 45° angled forceps to gently separate the thymus and fat tissue from the aortic arch.
4.4. After identifying the transverse aorta, place a small piece of a 6.0 silk suture between the innominate and left carotid arteries.
4.5. Tie two loose knots around the transverse aorta and place a small piece of a 27½ gauge blunt needle parallel to the transverse aorta.  Quickly tie the first knot against the needle, followed by the second knot and then promptly remove the needle in order to yield a constriction of 0.4 mm in diameter.
4.6. Once the transverse aorta has been ligated, remove the chest retractor and pinch off the outflow of the ventilator for 2 seconds to carefully re-inflate the lungs.
4.7. Close the rib cage using a 6.0 prolene suture with an interrupted suture pattern.  Finally, close the skin using a 6.0 prolene suture with a continuous suture pattern.
4.8. For post-operative analgesia, inject the mouse intraperitoneally with buprenorphine (0.1 mg/kg). If there are signs of dehydration after surgery, 0.3-1.0 mL of sterile saline is given intraperitoneally.
4.9. Gradually lower the anesthesia to the ‘off’ position.  When signs of spontaneous breathing occur, remove the endotracheal tube. Then move the mouse to the prone position and allow it to recover on a heating pad.
5. Confirmation of Successful Ligation of the Transverse Aorta
5.1. One week after Transverse Aortic Constriction, the mouse is re-anesthetized to determine the degree of pressure overload induced by ligation of the transverse aorta. As shown previously, anesthesia is maintained at 1.5-2% isoflurane with 0.5 L/min 100% O2, and body temperature maintained at 37.0 °C ± 1.0 °C.
5.2. Place a 20 MHz Doppler probe on the left and right sides of the neck at a 45o angle to detect carotid artery flow velocities. We use a computer-based Doppler signal processor (Indus Instruments, Houston, TX) to display and store Doppler signals.
5.3. Depending on the degree of pressure overload required for the experimental protocol, only mice with a right carotid (RC)/left carotid (LC) flow ratio within a certain range are included for further analysis. For example, a moderate degree of pressure overload leads to a ratio of 5-8, whereas a tighter constriction resulting in severe pressure overload leads to a ratio of 8-10 (Figure 5.3A).  A sham animal (operated but not ligated), however, is expected to have a ratio of ~1 (Figure 5.3B). 
Author:  On the day of filming will you have both experimental and sham mice available so we can capture the different ratios?  Or can you provide figures showing different RC/LC ratios? –figure provided below:
[image: image2.png]



6. Results of a successful Transverse Aortic Constriction
6.1. The typical surgical survival following TAC in wild-type mice is about 80-90%. Successful surgical ligation of the transverse aorta will lead to a Doppler flow velocity ratio between right and left carotid artery (RC/LC) of 5-10 (Figure 1). Compared to sham-operated mice (Figure 2A), mice with pressure overload are expected to develop cardiac hypertrophy within 1-2 weeks, and cardiac dilatation after 6-8 week, depending on the tightness of the constriction (Figure 2B). 
Author: Please write narration for any representative video image, or representative data files here.  We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture prep, here is where the video will shot your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  
Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  – see above (6.1)
Below is an example of results text:

Now we’ll show some representative results of both morpholino injection and mRNA injection.

The uninjected control at 48 hours post fertilization looks normal, as expected (image file: “rep results 4x wt”).  However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms containing the first of two EGF-like repeats, exhibit brain edema (image file: “rep results 4x e3i3 MO”).

Injection of heart of glass mRNA also produced an obvious phenotype.  At 24 hours post fertilization, the heads of the uninjected controls look normal (image file: “rep results 20x wt”).  Conversely, some of the embryos injected with the mRNA exhibit cyclopia (image file: “rep results 20x heg RNA”).

Here is an example of how the results look when complete:

http://www.jove.com/index/Details.stp?ID=1597

7. Conclusion (said by authors to camera)

Please fill in the blanks.  You will say this part to the camera.
7.1. “We’ve just shown you how to perform transverse aortic constriction in mice.”
7.2. “When doing this procedure it’s important to remember to maintain normal body temperature and minimize blood loss.”
7.3. “So that’s it.  Thanks for watching and good luck with your experiments.”

Provided Media
Author: Please provide images for the following sections of the protocol.  Please upload all images via JoVE’s online submission, including the images that were embedded in your submitted manuscript.
0. Schematic Overview. – see 0 and attached figure
5.3. Figure illustrating ratio of 8-10. – see 5.3 and attached figure (next figure is combined with this one)
5.3. Figure illustrating ratio of about 1 from sham-treated mouse.
6.1. Figure 1. - see attached figure
6.1. Figure 2. - see attached figure
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 – Image 1 – dual color imaging of tumor angiogenesis at 40X 

6.2 – Image 2 – dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff 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.  

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.










�Author:  Will it be accurate to narrate this as ‘insert a PE90 tubing into the trachea’?
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