Videographer Notes: 
The first two attempts at the procedure had to be aborted somewhere around the 2.14 to 2.16 mark. Given
that this procedure is normally done in the span of 6 minutes as the life of the rat is at stake, it had to be
filmed at once, without interruption. Only towards the end were we given the luxury of time to slate for you.
That being said, the third take (of the procedure) spans from 2.3.1-2.18.2. I did, however, enlist a couple of
others to call out the procedural number and what the action was when Dan was doing it. This should make
your edit somewhat easier. NOTE: THERE IS FOOTAGE ON SCOPE KIT 12. THE FIRST ABORTED RUN
WAS SHOT SIMULTANEOUSLY ON THE SCOPE AND WITH A DSLR. AS THE SCOPE WAS HINDERING DAN’S SIGHT AND MOBILITY WITH PROXIMITY TO THE RAT, HE BELIEVED IT TO BE THE CAUSE FOR THE FIRST RAT’S DEATH.

There is also a handheld B-roll sequence of the initial steps should you need them.
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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _No 
Authors, for rodent surgeries the view from a dissecting scope is often best for filming even when not performed as such.  The videographer will come prepared to do this.
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_No
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document, not your original document: 
2.16; 3.4; 3.9; 3.11; 3.12
D.  Will the filming need to take place in multiple locations? (Y/N) ___No__ 

1. Introduction (Schematic Overview and Interview)

The Schematic Overview (read by voice talent at JoVE):
The overall goal of this procedure is to model ischemia reperfusion injury ex vivo. (Intro)  
This is accomplished by first, anesthetizing a rat and opening up the chest (P1) 
to cannulate the aorta in situ and thus prevent ischemic preconditioning of the myocardium. (P2)  
Next, the heart is removed and attached to a Langendorff perfusion apparatus. (P3)  
The final step is to administer an ischemia reperfusion injury by stopping the buffer flow for a period, then restoring flow. (P4)  
Ultimately, ventricular pressure generation is used to show the effect of ischemia reperfusion injury on myocardial function. (P5)
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Video editor:
The image above is from the PPTX  file entitiled “Gragphics” in the project folder.  Everythign is nicely layered on several different slides.
P1 – Animate the heart appearing on the mouse's chest.  If you zoom into the heart, then the detail of how it is sliced can be seen.
P2 – Animate the addition of the blue tube onto the heart while zoomed in, then zoom back out.
P3 – Now, if possible animate the movement of the heart ento the third image.  This mouse is removed from view.  The eubing is not more detailed, coming in from above and the heart gets attached to a pressure transducer.  This attachement to the transducer could be animated in some mannter, but crudely.
P4 – Transition to the next slide by, 1st altering the stop cock, 2nd changing the arrows down to “x””s and 3rd fading the heart from red to flesh tone.  At “restoring flow” in the dialogue, transition to the last image by 1st adjusting the stopcock, 2nd changing the “x”s back to arrows and 3rd fading the heart back to red and adding the yellow “Reprofusion Injury” label.
P5 – Figure 1 panel B is perfect for this statement.

B.  Introductory Interview (said by you on camera -- don’t forget to smile!)  
1.1. Daniel Herr: This method can help answer key questions in the cardiac ischemia-reperfusion field, such as what molecular events occur during the dynamic first few hours of ischemia reperfusion injury.  
1.1.1. Interview style: Author saying the above 


C. The Protocol Section (read by voice talent at JoVE)

1.2. EXTRA TITLE CARD: All procedures listed here have been approved by the Institutional Animal Care and Use Committee at the Medical University of South Carolina. The experiments described here are acute, non-survival experiments. As such, there is no use of eye ointment and a sterile operating suite is not required. Euthanasia is achieved by exsanguination during harvesting of the heart. 
2. Harvesting the Heart
2.1. To begin, restrain a Sprague Dawley rat, weigh it and calculate the required anesthetic.  (TEXT: 0.85 mg ket + 0.15 mg xyl / kg)
2.1.1. WID: picking out a rat and placing it on scale
2.1.2. MED: noting the mass of rat, returning rat to cage and making quick calculation on paper
2.1.2A [added] Calculations.  Also redone overhead in the B-roll sequence.
2.2. After the rat has been confirmed to be anesthetized, begin the tracheotomy by first opening the skin from the mid-forepaw to the base of the jaw.  Use hemostats to place it aside, exposing the musculature.
2.2.1. CU: toe pinch of rat, after anesthetized
2.2.2. CU: performing initial steps to tracheotomy
2.2.3. ECU/SCOPE: placing hemostat - Videographer: although not used by the lab, customarily, you should try to video through a dissection scope for better detail.  I will write ECU/SCOPE for such cases.
2.3. Then, with hemostats, lift the glandular tissue and use scissors to make an inferior incision into the fascia.  Spread apart the exposed tissue with another pair of hemostats and be careful not to nick the jugular.
2.3.1. ECU/SCOPE: film as written
2.4. Now, make a transverse incision in the muscle overlying the trachea, with scissors and the aid of hemostats.  Then, use the hemostats to reveal the trachea.
2.4.1. ECU/SCOPE: film as written
2.5. Carefully position hemostats under the trachea, clearing the fascia in the process. Then, pinch 0-0 silk suture with the hemostats behind the trachea.
2.5.1. ECU/SCOPE: film as written
2.6. Next, use scissors to hemisect the trachea.
2.6.1. ECU/SCOPE: film as written
2.7. Into the trachea, insert the tracheal cannula and secure it with the suture.  Knot the suture to the Y-groin of the cannula.
2.7.1. CU SCOPE: talent aligning inserting the tracheal cannula
2.7.2. ECU/SCOPE: film as written
MOVE 2.8 TO AFTER 2.12
2.8. Daniel Herr:  In situ cannulation of the aorta is the most critical step of the procedure.  The cannula must be inserted accurately and rapidly tied off in order to prevent the heart from experiencing a brief period of ischemia, which would alter the results of the subsequent I/R experiment.
2.8.1. WID: at-bench interview
2.9. Now, from a syringe with a 27 Gauge needle, inject 1000 Units of heparin per kilogram into the jugular vein.   Wait 30 seconds before proceeding with the thoracotomy.
2.9.1. CU: preparing the heparin-loaded syringe
2.9.2. ECU/SCOPE: film as written
2.10. Begin the thoracotomy by removing the skin between the mid-abdomen and mid-forepaw using hemostats and scissors.
2.10.1. ECU/SCOPE: film as written
2.11. Then, make a three-quarter inch incision into the abdominal wall, just below the diaphragm.  Continue the incision vertically, along the sternum.  Then, cut the diaphragm bilaterally to expose the ribcage.
2.11.1. ECU/SCOPE: film as written
2.12. Now, spread the ribcage and clamp it aside with hemostats, thus revealing the heart.
2.12.1. ECU/SCOPE: film as written
2.13. With hemostats, carefully remove the thymus to access the ascending aorta.
2.13.1. ECU/SCOPE: film as written
2.14. Maneuver hemostats through the aortic loop, through the fascia.  Then feed 0-0 silk suture through the opening and tie in a loose overhand knot.
2.14.1. ECU/SCOPE: film as written
2.15. Now, start the perfusion buffer flow through the cannula.  
2.15.1. CU: opening stop cock to perfuse heart
2.15.2. ECU/SCOPE: heart being perfused
2.16. Next, hemisect the aorta and immediately insert the cannula into the aortic lumen. Secure the cannula by cinching the knot and completing it into a square knot.
2.16.1. ECU/SCOPE: film as written
2.17. Using scissors, dissect the heart away from the great vessels.  
2.17.1. ECU/SCOPE: film as written
2.18. Once freed, remove it and attach it to the perfusion column.
2.18.1. CU: lifting heart out of rat
2.18.2. MED: attaching heart to column
2.19. Trim away the excess lung tissue.  After about 15 minutes, the heart will be equilibrated with a normal buffer flow of between 10 and 20 milliliters per minute.  
2.19.1. MED: working at removing excess tissue
2.19.2. ECU: removing excess tissue in detail
2.19.3. ECU: heart, equilibrated, after 15 minutes
3. Langendorff Perfusion and  Ischemia Reperfusion Injury
3.1. Once the heart has equilibrated to the column, the balloon can be inserted.
3.1.1. [3.1.1 to 3.2.2 combined] WID: establishing shot, talent preparing to use the balloon column, heart in Langendorff configuration
3.2. First, deflate the balloon, rolling it into a cone shape.  Lock the flow to the balloon once it is deflated.
3.2.1. CU: deflating heart balloon and rolling
3.2.2. ECU: locking flow of air saline to deflated balloon
3.3. Second, access the mitral valve by excising the left atrium of the heart.
3.3.1. ECU: film as written
3.4. Third, insert the balloon via the mitral valve into the left ventricle.
3.4.1. ECU: film as written
MOVE STEP 3.9 HERE
3.5. Now, start monitoring systolic and diastolic pressure with LabChart Pro software. Inflate the balloon until the pressure is greater than zero.
3.5.1. MED: talent checking out the software, gets systolic and diastolic pressure readings on screenshots
3.5.2. CU SCREEN: detail of screen, showing the pressure readings
3.6. Then, check the length-tension response.  Inflate the balloon slowly until the pressure reaches 75 mm of Mercury.  Then, deflate it slowly and repeat.
3.6.1. CU: performing actions to inflate the balloon catheter
3.6.2. ECU SCREEN: balloon catheter inflating and deflating  Software readout indicating testing of the length-tension response
3.7. Lower the pressure back down to 10 mm by altering the saline in the balloon.
3.7.1. CU: technique for lowering pressure
3.7.2. CU SCREEN: view of pressure reading as pressure drops to 10 mm
3.8. Then, lock the balloon at this pressure and maintain a closed pressure system between the balloon and transducer.
3.8.1. ECU: locking balloon
3.8.2. MED: maintaining/monitoring balloon-transducer pressure and tweaking as needed
3.9. Lastly, lower the heart into a heated chamber and close it in plastic wrap.
3.9.1. CU: film as written
3.10. The chamber should be plugged so it fills with effused buffer.  
3.10.1. ECU: chamber filling with buffer, submerging heart
3.11. Once the heart is submerged, stop the buffer flow.  This induces global ischemia for as long as needed.
3.11.1. CU: stopping the buffer flow SCREEN of the pressure trace as the heart goes ischemic has been provided if the producers would like to include it
3.11.2. MED: starting a timer and monitoring experiment
3.12. After 30 minutes, stop the ischemia by restoring buffer flow into the heart and unplugging the chamber.  Allow the reperfusion to go as long as desired and then terminate the experiment, which in this case will be after an hour of reperfusion.
3.12.1. [3.12.1 to 3.12.3 combined] CU: opening up buffer flow valve or turning pump back on
3.12.2. CU: removing plug at bottom of chamber, solution begins flowing through
3.12.3. ECU: heart being reperfused, color should return to it as solution flows SCREEN has been provided to accompany the video of the heart in early reperfusion, in case the producers would like to include it
3.13. From the side port of the stop cock, administer 10 milliliters of ice-cold PBS over one minute.  This will arrest the heart.
3.13.1. [3.13.1 to 3.14.2 combined] MED: preparing a 10 ml bolus of PBS
3.13.2. CU: adding PBS to the chamber, chamber fills with PBS, gradual process
3.14. Then, remove the heart from the column and trim away any remaining atrial tissue.
3.14.1. MED: removing heart from chamber, placing in dish to trim it
3.14.2. ECU: trimming excess atrial tissue 
3.15. Pat the heart dry, transfer it to a slicing matrix, and cover it in Parafilm. 
3.15.1. a Added shot: Heart is patted dry on paper towel prior to placing it into slicing matrix.
3.15.1 CU: placing heart in matrix and covering it
3.16. Freeze the heart at -80 ºC for 8 minutes or until it has the consistency of a marshmallow.
3.16.1. WID: placing the heart in slicing matrix into -80 freezer
3.17. Using razor blades, section the heart into two millimeter sections, or as preferred.
3.17.1. ECU: film as written
3.18. Remove each slice individually and freeze it in liquid nitrogen for biochemical studies.  The frozen slices should then be stored at -80 ºC.  For infarct staining, retain one slice unfrozen.
3.18.1. MED: picking a slice and putting dipping it into liquid nitrogen bath
3.18.2. CU: frozen slices being packed up for storage
3.18.3. CU: un-frozen slice being packed up for storage placed into a Petri dish containing TTC Use the shot from that sequence (3.18.1+) where Dan places the single slice onto the dish out to the left of the screen.
4. Analysis of Ischemia Reperfusion Injured Hearts
4.1. With the described protocol, the left ventricular balloon apparatus allows for real-time monitoring of the pressure developed by the contracting left ventricle.  In a normal heart, the developed pressure ranges from 70 to 130 mm of Mercury.
4.1.1. LAB MEDIA: 59208_Figure1_PanelA
4.2. After an ischemic insult, the developed pressure is reduced and the end diastolic pressure elevated.
4.2.1. LAB MEDIA: 59208_Figure1_PanelB
4.3. When hearts are administered a preconditioning agent, like class I and IIb HDAC inhibitor SAHA, prior to excision, the effects of the ischemia reperfusion injury are attenuated.
4.3.1. LAB MEDIA: 59208_Figure1_PanelC
4.4. Other measures of left ventricular function can also be directly obtained or calculated from the software output.
4.4.1. LAB MEDIA: 59208_Figure2
4.5. [bookmark: _GoBack]Upon investigating the injured heart with TTC, which stains metabolically active tissue red, it was evident that the hearts subjected to ischemia reperfusion injury were substantially less metabolic, indicating that they contained infarcted tissue.
4.5.1. LAB MEDIA: 59208_Figure3

5. Conclusion 
5.1. Daniel Herr: Following this procedure, techniques like RT-qPCR, western blotting, and mass spectrometry can be used to answer questions, such as “What are the biochemical and genetic effects of ischemia reperfusion injury and drug treatment on the heart?”

List of Provided Media

4.1.1 –  59208_Figure1_PanelA.tif -  LV pressure readout without I/R injury
4.2.1 –  59208_Figure1_PanelB.tif -  LV pressure readout with I/R injury
4.3.1 - 	59208_Figure1_PanelC.tif – LV pressure readout of preconditioned heart with I/R injury
4.4.1 - 59208_Figure2.tif – Parameters of LV function obtained from LV monitoring software
4.5.1 - 59208_Figure3.tif – TTC staining for area of infarction



GENERAL PREPARATION NOTES

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.
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