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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_____  (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)____No____ 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. ______1-6; 2-4, 2-7, 2-9, 3-15______________
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.) __1.6 : rats could develop cardiac arrhythmias; we will have 3 rats just in case.___
E.  Will the filming need to take place in multiple locations? (Y/N) __Yes_____ If yes, how far apart are the locations? ____3 different rooms on the same floor of the research center: 1- anesthesia; 2- surgery; 3- dissection and casapse-3 activity____________________________________ 
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 this procedure is to measure Caspase-3 Activity in the Rat Amygdala after a Myocardial Infarction using Spectrofluorometry. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Godbout, Roger: This method can help answer key questions in the behavioral neuroscience field, such as the consequences of a post myocardial infarct on cognitive performance, mental health, sleep and the aging process. 
1.2. Rousseau, Guy: The main advantage of this technique is that it is simple, rapid and reliable.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Godbout, Roger: Though this method can provide insight into the effects of a myocardial infarction on the central nervous system, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as mental health disorders related to the limbic system.
1.4. Godbout, Roger: Generally, individuals new to this method will struggle because it requires dexterity for surgery and tissue sampling.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ** Godbout, Roger: Demonstrating the procedure will be Kim Gilbert, a research assistant from our laboratory.  
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total) 

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Hôpital du Sacré-Coeur de Montréal.

Protocol (read by voice talent at JoVE):
2. Myocardial Infarction Surgery
2.1. After inducing anesthesia according to approved institutional protocols, confirm proper anesthetization through the absence of the paw-pinch reflex [2.1.1-MED-over the shoulder-TXT]. [2.1.2-MED].  
2.1.1. Talent performs a paw pinch on an unresponsive rat. TEXT: Ketamine and Xylazine is used here. 
2.1.2. *film as written. 
2.2. Intubate the rat with endotracheal tubing [2.2.1-MED-TXT], and place the animal in the ventral decubitus position on a heating pad to maintain body temperature at 37°C [2.2.2-MED]. Connect the endotracheal tubing to an anesthesia machine dispensing 2% isoflurane [2.2.3-MED-over the shoulder].   
2.2.1. *film as written. TEXT: 16G, 1.77 inch. 
2.2.2. *film as written. 
2.2.3. *film as written. 
2.3. Next, prepare the surgical site with chlorhexidine gluconate and isopropyl alcohol [2.3.1-MED], and apply ophthalmic ointment to both eyes to prevent dryness [2.3.2-MED]. 
2.3.1. *film as written. 
2.3.2. *film as written. 
2.4. Place a sterile drape over the animal to create a sterile field around the surgical site [2.4.1-MED], and place the required sterile surgical instruments on another sterile field next to the animal [2.4.2-MED-over the shoulder].
2.4.1. *film as written. 
2.4.2. *film as written. 
2.5. Next, incise the skin with a number 10 scalpel blade or scissors [2.5.1-MED] and use a hemostatic clamp to peel off the muscle tissue [2.5.2-CU]. 
2.5.1. *film as written
2.5.2. *film as written. 
2.6. [2.6.1-MED], Then use a hemostatic clamp to open the thoracic wall, and position the chest retractor [2.6.2-CU]. Open the pericardium with the hemostatic clamp [2.6.3-CU].
2.6.1. *film as written. 
2.6.2. *film as written. 
2.6.3. *film as written. 
2.7. To induce coronary occlusion, first loop a 360 millimeter-long 4-0 silk suture around the descending coronary artery and through the contiguous myocardial tissue [2.7.1-ECU]. Insert both ends of the silk suture into a 14 gauge, 1.25 centimeter long plastic tube [2.7.2-CU].
2.7.1. *film as written. 
2.7.2. *film as written. 
2.8. Pull both ends of the silk suture and push the tube down against the artery to occlude it [2.8.1-CU]. Secure the occlusion by clamping the plastic tube with a hemostatic clamp [2.8.2-CU], and maintain the occlusion for 40 minutes [2.8.3-MED-over the shoulder].
2.8.1. *film as written. 
2.8.2. *film as written. 
2.8.3. Talent presses start on a countdown timer set to 40 minutes. 
2.9. After 40 minutes [2.9.1-MED], release the occlusion by removing the hemostatic clamp and then the flexible tubing and silk suture [2.9.2-CU].
2.9.1. The countdown timer reaches zero. 
2.9.2. *film as written. 
2.10. [combined in 2.11] Before closing the thoracic wall, place a flexible catheter through the thoracic cavity [2.10.1-CU-TXT],  and draw air out of the thorax with a 10 ml syringe to prevent pneumothorax [2.10.2-MED].
2.10.1. *film as written. TEXT: 18G, 4.5 cm. 
2.10.2. *film as written. 
2.11. Close the thorax with 2-0 suture [2.11.1-CU], place a flexible catheter through the thoracic cavity and draw air out of the thorax with a 10 ml syringe to prevent pneumothorax, stitch the muscle with 4-0 silk suture [2.11.2-CU] and the skin with 3-0 silk suture [2.11.3-CU].
2.11.1. *film as written. 
2.11.2. *film as written. 
2.11.3. *film as written. 
2.12. Before closing the last skin suture, again draw air out of the thorax using the 10 ml syringe and catheter [2.12.1-CU]. Finish closing the skin [2.12.2-MED], and then stop the isoflurane [2.12.3-MED-over the shoulder]. 
2.12.1. *film as written. Show the placement of the sutures relative to the catheter. 
2.12.2. The last suture is placed. 
2.12.3. *film as written. 
2.13. Place the rat in a clean cage and monitor during recovery from anesthesia [2.13.1-MED-TXT]. Administer analgesia with repeat dosing every 8 hours [2.13-2-MED].   
2.13.1. The rat is placed on its own in a clean cage. 
2.13.2. Antibiotic and Analgesia is administered via ip injection. TEXT: Antibiotic: Duplocillin, 0.2 mg/kg i.p. Analgesic: Buprenorphine, 0.05 mg/kg i.p.. 
3. Isolation of the Amygdala
3.1. After humanely decapitating the animal according to approved procedures, place the head of the rat on a dish placed on crushed ice [3.1.1-MED]. 
3.1.1. The head of the rat is placed on a dish on crushed ice. Do not show decapitation. 
3.2. Use scissors to open the skull [3.2.1-MED], then use rongeurs to detach the bone sheaths without mutilating the underlying tissue by pulling upwards [3.2.2-CU]. 
3.2.1. *film as written. 
3.2.2. *film as written. 
3.3. Next, place the flat blade of a spatula between the bottom of the skull and the posterior ventral surface of the brain and detach the brain from the skull by gently pushing the blade forward, lifting the brain out of the skull [3.3.1-CU]. 
3.3.1. *film as written. 
3.4. Place the brain on its dorsal surface [3.4.1-MED]. Identify the hypothalamus in front of the cerebellum [3.4.2-ECU], and cut the brain coronally in front of the anterior end of the hypothalamus and also behind the posterior end [3.4.3-CU]. 
3.4.1. *film as written. 
3.4.2. The cerebellum is pointed out using the tip of the cutting tool. 
3.4.3. *film as written. 
3.5. Identify the bi-lateral amygdala as two small spheres underneath the temporal lobes, just next to the hypothalamus [3.5.1-ECU]. Then flip the brain flat on its frontal end, with the dorsal surface away from the experimenter [3.5.2-CU].
3.5.1. The spheres of the amygdala are indicated. 
3.5.2. *film as written. 
3.6. Next, separate the hemispheres and remove the cortex from the contiguous amygdala. When the amygdala is revealed, cut away the amygdala with a scalpel [3.6.1-CU].
3.6.1. *film as written. 
3.7. Cut along the dark suture that runs across the amygdala to separate the basolateral and centromedial parts [3.7.1-CU], and then place the two parts in separate, labeled tubes on ice [3.7.2-MED].  
3.7.1. *film as written. 
3.7.2. *film as written. 
3.8. This step has to be completed as fast as possible in order to prevent degradation of enzymes [3.8.1-INT]. 
3.8.1. Rousseau, Guy, reads the above referring to step 3.7. 
3.9. After repeating the dissection procedure with the other hemisphere [3.8.1-CU], immerse all four vials in liquid nitrogen for one minute [3.8.2-MED-TXT] and then store in the -80C freezer [3.8.3-WIDE]. 
3.9.1. One part of the second amygdala is on the dish. This part is transferred to a labeled tube on ice. 
3.9.2. *film as written. TEXT: 60 seconds. 
3.9.3. Talent places the samples in the -80 freezer. 
4. Caspase-3 Activity Assay
4.1. Begin by adding 150 microliters of lysis buffer to each 5 to 10 milligrams of sample on ice [4.1.1-MED-TXT]. Sonicate each sample on ice at maximal intensity for 5 seconds, then incubate on ice for 30 minutes [4.1.2-MED-over the shoulder-TXT]. 
4.1.1.  150ul of buffer is added to one of the four samples (the other tubes already contain buffer). TEXT: See written protocol for buffer composition. 
4.1.2. One sample is sonicated for 5 seconds and then placed on ice. TEXT: 30 minutes. 
4.2. During the incubation, vortex the sample for 5 seconds every 5 minutes.
4.2.1. A sample is removed from ice, vortexed for 5 seconds, and then replaced on ice. 
4.3. Then perform three freeze/thaw cycles by placing samples alternately in liquid nitrogen… [4.3.1-MED] and on a thermostatically-controlled heating plate set at 370C [4.3.2-MED-TXT]. 
4.3.1.  All samples are placed in liquid nitrogen
4.3.2. *film as written. TEXT: Repeat twice. 
4.4. After the final freeze/thaw cycle, centrifuge the tissue samples at 13,000 g at 40C for 10 minutes [4.4.1-MED-over the shoulder]. Next, carefully aspirate the supernatant and transfer to a fresh tube on ice [4.4.2-MED].
4.4.1. Talent places the tubes in the centrifuge and start the spin. 
4.4.2. *film as written. 
4.5. After quantitating protein according to the instructions in the written protocol [4.5.1-MED –over the shoulder], add 25 micrograms of protein to a reaction tube containing 0.8 microliters of 10 millimolar Ac-DEVD-AMC (pronounced letter by letter) and reaction buffer for a final volume of 200 microliters [4.5.2-MED]. 
4.5.1. Talent consults a piece of paper showing typical protein concentrations for this type of sample. 
4.5.2. Talent pipettes sample from one tube and dispenses it into one tube containing buffer and Ac-DEVD-AMC. Other tubes containing buffer and Ac-DEVD-AMC are visible in the rack. TEXT: See the written protocol for buffer compositions. 
4.6. For negative reaction samples, combine 25 micrograms of protein with 1 microliter of 800 micromolar Ac-DEVD-CHO (pronounced letter by letter) and 0.8 microliters of 10mM Ac-DEVD-AMC [4.6.1-MED]. 
4.6.1. Talent pipettes Ac-DEVD-CHO then Ac-DEVD-AMC into a tube containing 25 ug of protein. TEXT: Also prepare positive and negative control samples without the addition of protein. See text protocol for details.  
4.7. Incubate all samples and controls in the dark for 3 hours at 37oC [4.7.1-MED-TXT].
4.7.1. Talent places the sample tubes into the samples tubes into a 37oC incubator. Tubes in rack may be covered with aluminum foil to indicate that they are protected from light. TEXT: 3 hours.  
4.8. After the incubation time has elapsed, stop the reaction with 600 microliters of 0.4 Molar glycine and 0.4 Molar sodium hydroxide at pH 10 in each sample and control [4.8.1-MED]. 
4.8.1. Talent pipetting 600 microliters of 0.4 Molar glycine and 0.4 Molar sodium hydroxide into multiple sample tubes. 
4.9. Add 2 milliliters of distilled water to each reaction in a glass cuvette [4.9.1-MED]. Quantify fluorescence by spectrofluorometry. Read controls and samples for 10 seconds with one reading every second [4.9.1-MED-over the shoulder-TXT]. 
4.9.1. *film as written. 
4.9.2. Talent working at spectrophotometer to set the excitation and emission and start a read (details not necessary). TEXT: Excitation: 365 nm, Emission 465 nm. 
4.10. Finally, quantify specific activity in each sample according to the formula now shown on screen [4.10.1-TXT]. 
4.10.1. Show text below on plain background. 
TXT: (Fluorescence of negative samples - fluorescence of positive samples) x volume (2.8 ml) incubation time (3 h) x quantity of protein (25 mg)
5. Results: Caspase-3 Activity in the Amygdala of Rats after Myocardial Infarction
5.1. [bookmark: _GoBack]This histogram shows caspase-3 activity in the amygdala of rats that have undergone myocardial infarction [5.1.1-LM]. Data is expressed as the percentage of mean activity in sham controls, set to 100% [5.1.2-LM]. Each group consisted of 8 rats. The asterisk indicates a significant between-group difference with a p value of less than 0.05 [5.1.3-LM]. 
5.1.1. LAB MEDIA: Figure 1 JoVE Gilbert. Show whole figure. 
5.1.2. LAB MEDIA: Figure 1 JoVE Gilbert. Show whole figure and emphasize ‘(% of sham controls)’ in figure legend.  
5.1.3. LAB MEDIA: Figure 1 JoVE Gilbert. Show whole figure. Highlight asterisk. 

6. Conclusion (said by authors on camera)
6.1. Godbout, Roger: Once mastered, this technique can be done in 7 hours if it is performed properly, excluding the interval between myocardial infarction surgery and sacrifice.
6.2. Godbout, Roger: After watching this video, you should have a good understanding of how to induce a myocardial infarction in the rat and measure caspase-3 activity in the rat amygdala using spectrofluorometry.


Provided Media

5.1. Figure 1 JoVE Gilbert

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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