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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
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. Please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.6., 3.4.1., 3.5.1., 5.2.2., 5.3.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.5.
5. Will the filming need to take place in multiple locations? Y, different rooms same floor


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Kaitong Chen: This method provides a useful technique for studying the mechanisms of right ventricular failure [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Qiancheng Wang: The main advantages of this technique are that it saves time and it increases the success rate of the surgery [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Hairuo Lin: This technique can help us imitate right heart hypertrophy and failure in humans by constriction of the pulmonary artery to create a permanent pressure overload [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Kaitong Chen: This method can be applied to the transverse aortic constriction technique and can provide insight into post-heart transplantation complications and congenital heart diseases studies [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.5. Kaitong Chen: Demonstrating the procedure will be Xiaoxia Huang, a technician from my laboratory [1][2].  

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

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

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Authors: please include the name of the institute that approved the animal studies here.
	



Section - Protocol
2. Surgical Preparation
2.1. Before beginning the procedure, pass a piece of 6-0 braided silk suture through a 25-gauge needle disassembled from a 1-milliliter syringe [1] and use hemostatic forceps to bend the needle 90 degrees [2].
2.1.1. WIDE: Talent passing suture through needle
2.1.2. CU: Needle being bent
2.2. Then bend a 22-gauge needle 120 degrees [1].
2.2.1. CU: Needle being bent
2.3. After confirming a lack of response to toe pinch [1-TXT], place an anesthetized mouse in the supine position on a 37-degree Celsius heating pad [2] and secure the incisors with a suture [3].
2.3.1. ECU: Toe being pinched TEXT: Anesthesia: xylazine 5 mg/kg + ketamine 100 mg/kg i.p.
2.3.2. MED: Talent placing mouse onto heating pan Videographer: More Talent than mouse in shot
2.3.3. CU: Incisors being secured
2.4. Fix the limbs with tape [1] and use depilatory cream to remove the hair from the neck to the xiphoid process [2].
2.4.1. CU: Limb being taped
2.4.2. CU: Cream being applied
2.5. Disinfect the exposed skin with sequential iodine and 75% ethanol wipes [1] and use pointed pliers to extract the tongue slightly [2].
2.5.1. CU: Skin being wiped, with iodine and ethanol containers visible in frame
2.5.2. CU: Tongue being extracted
2.6. Elevate the mandible with a custom-made spatula to expose the glottis [1] and use a cold light source to direct the careful insertion of a custom-made trachea cannula through the glottis [2].
2.6.1. CU: Mandible being elevated
2.6.2. CU: Light source being turned on/cannula being inserted

2.7. Adjust the mini-ventilator parameters [1] and set the respiratory rate to 150 breaths/minute and a tidal volume of 300 microliters [2].

2.7.1. MED: Talent adjusting parameters
2.7.2. CU: Rate and/or tidal volume being set 

2.8. Then connect the tube and the ventilator to confirm that the cannula has been correctly inserted [1] before fixing the cannula with tape [2].

2.8.1. MED: Talent connecting tube and ventilator
2.8.2. CU: Cannula being taped

3. Pulmonary Artery Constriction

3.1. To open the chest, make an approximately 10-millimeter skin incision parallel to the second rib [1] and use scissors and elbow tweezers to separate the pectoralis major and minor muscles above the second intercostal space [2].

3.1.1. WIDE CU: Talent making incision Videographer: More Talent than mouse in shot
3.1.2. CU: Muscles being separated (Author Comment: We have changed the level to CU because the incision was invisible under WIDE zoom level. Meanwhile, a consecutive shot was created, which can exhibit the procedure of the surgery better.)

3.2. Count the ribs from the sternal angle to identify the second intercostal space [1] and use scissors to open this space [2].

3.2.1. CU: Ribs being counted
3.2.2. CU: Space being opened

3.3. Then bluntly separate the parenchyma and thymus until the pulmonary trunk is visible [1].

3.3.1. CU: Parenchyma and thymus being separated

3.4. To constrict the pulmonary artery, use the elbow tweezers to bluntly separate the pulmonary trunk and the ascending aorta [1]. 

3.4.1. CU: Vessels being separated

3.5. Use the 90-degree latch needle to pass the suture through the connective tissue between the pulmonary trunk and the ascending aorta [1] and place the 120-degree padding needle on the pulmonary trunk [2].

3.5.1. CU: Suture/needle being passed through tissue
3.5.2. CU: Needle being placed on trunk

3.6. Use the 6-0 braided silk suture to ligate the padding needle to the pulmonary trunk [1], removing the padding needle immediately after filling of the pulmonary conus is observed [2].

3.6.1. CU: Suture being ligated
3.6.2. CU: Pulmonary conus being filled, then needle being removed

3.7. Cut both ends of the sutures [1] and continue to observe the filling of the pulmonary conus to evaluate whether a constriction is present [2].

3.7.1. CU: Suture(s) being cut
3.7.2. CU: Conus being filled

3.8. Then evaluate the animal’s pedal reflex again to ensure the success of the ligation [1] and close the chest and skin with a 5-0 nylon suture [2-TXT].

3.8.1. ECU: Toe being pinched
3.8.2. CU: Chest being closed TEXT: Disinfect incision w/ 75% ethanol

4. Echocardiographic Right Ventricle (RV) Function Assessment 

4.1. At least three days after the surgery, apply ultrasound gel to the chest of the pulmonary artery constricted animal [1-TXT] and place a 30-megahertz probe on the chest at a 30 degrees counterclockwise position relative to the left parasternal line [2] while orienting the notch in the caudal direction [3].

4.1.1. WIDE: Talent applying gel Videographer: More Talent than mouse in shot TEXT: Anesthesia: 3% -> 1.5% isoflurane
4.1.2. CU: Probe being placed Videographer: Can combine 4.2.2. and 4.2.3. as necessary
4.1.3. CU: Notch being oriented Videographer: Can combine 4.2.2. and 4.2.3. as necessary

4.2. Regulate the y- and x-axes under the B-mode until the mitral valve, aorta, and left ventricle chamber are clearly visible [1] and rotate the probe 30-40° on its y-axis toward the chest [2].

4.2.1. SCREEN: To be provided by Authors: Mitral valve, aorta, and LV chamber coming into view
4.2.2. CU: Probe being rotated
 
4.3. Regulate the y- and x-axes until the pulmonary conus is clearly visible and place the cursor at the tip of the pulmonary valve leaflets to measure the peak flow velocity [1].

4.3.1. SCREEN: To be provided by Authors: Pulmonary conus coming into view, then cursor being placed at tip of leaflets/peak flow velocity being measured

4.4. Select Color and PW (P-W) and place the pulsed wave-dashed line parallel to the direction of the blood flow [1].

4.4.1. SCREEN: To be provided by Authors: Color and PW being selected, then line being placed parallel to blood flow 

4.5. Adjust the left side of the pad so that it is higher than the right side [1], keeping the probe oriented 30 degrees to the horizon along the right anterior axillary line with the notch pointed in the caudal direction [2], and regulate the y- and x-axes until the right visible is clearly visible [3].

4.5.1. CU: Pad being adjusted
4.5.2. CU: Probe being oriented/kept in orientation
4.5.3. SCREEN: To be provided by Authors: RV coming into view 

4.6. Then click M-Mode two times to show the indicator line [1].

4.6.1. SCREEN: To be provided by Authors: M-Mode being clicked/indicator line appearing

5. [bookmark: OLE_LINK9]Right Heart Catheterization RV Function Assessment

5.1. Eight weeks after the surgery, intubate the mouse as demonstrated [1-TXT] and make a 1.5-centimeter bilateral incision below the xiphoid process through the diaphragm to open the chest cavity [2].

5.1.1. WIDE: Talent inserting cannula Videographer: More Talent than mouse in shot TEXT: Anesthesia: xylazine 5 mg/kg + ketamine 100 mg/kg i.p.
5.1.2. CU: Incision being made

5.2. Cut through the ribs to expose the heart [1] and use a 23-gauge needle to penetrate the right ventricle free wall [2].

5.2.1. CU: Ribs being cut
5.2.2. CU: Needle being inserted into RV wall

5.3. Press the puncture point gently with a cotton swab to stop any bleeding [1] and use the catheter tip to puncture the ventricle through the wound [2].

5.3.1. CU: Swab being applied
5.3.2. CU: Catheter being placed
	
5.4. When the curve is stable, regulate the tip of the catheter toward the right ventricle outflow tract [1] and click Select and Analyze to record [2] the right ventricle systolic blood pressure, end-diastolic pressure, maximal rate of rise, exponential time constant of relaxation, and heart rate for 10 minutes [3].

5.4.1. CU: Tip being moved toward RV outflow tract
5.4.2. MED-over the shoulder: Talent clicking select and analyze, with monitor visible in frame
5.4.3. SCREEN: To be provided by Authors: At least one parameter being recorded

5.5. Then transfer the catheter from the heart into a container of saline [1-TXT].

5.5.1. [bookmark: _GoBack]MED CU: Talent placing catheter in saline TEXT: Euthanasia: Pentobarbital sodium 150 mg/kg i.p. + cervical dislocation (Author Comment: We have changed the level to CU to better demonstrate the process because the catheter was virtually too tiny to be seen in MED level.)


Section – Results
6. Results: Representative Cardiac Functional and Morphological Assessment After Pulmonary Artery Construction 

6.1. Compared to the sham group, a higher peak velocity [1], greater pressure gradient [2], and greater right ventricle wall thickness are obtained from the parasternal long-axis view at 8 weeks after surgery in the pulmonary artery construction group [3].

6.1.1. LAB MEDIA: Figures 2A and 2C: JoVE Video Editor please emphasize PAC 8w image and PAC data bar
6.1.2. LAB MEDIA: Figures 2A and 2D: JoVE Video Editor please emphasize PAC 8w image and PAC data bar
6.1.3. LAB MEDIA: Figures 2A and 2E: JoVE Video Editor please emphasize PAC 8w image and PAC data bar

6.2. Additionally, the systolic function of the right ventricle is significantly reduced in the pulmonary artery construction group compared to the sham group 8 weeks after the surgery [1].

6.2.1. LAB MEDIA: Figures 2F and 2G: JoVE Video Editor emphasize PAC data bars

6.3. The pulmonary artery constriction group has a higher right ventricle pressure in the systole and diastole [1] and the contractility index is reduced compared to that of the sham group [2].

6.3.1. LAB MEDIA: Figures 3B and 3E: JoVE Video Editor please emphasize PAC data bars in Figure 3B
6.3.2. LAB MEDIA: Figure 3B and 3E: JoVE Video Editor please emphasize PAC data bar in Figure 3E

6.4. The right ventricle Tau and the maximal rate of rise [1] are also greater in the pulmonary artery constriction group than that in the sham group [2], demonstrating that right ventricle dysfunction is induced in mice after 8 weeks of pulmonary artery banding [3].

6.4.1. LAB MEDIA: Figures 3C and 3D: JoVE Video Editor please emphasize PAC data bar in 3D graph
6.4.2. LAB MEDIA: Figures 3C and 3D: JoVE Video Editor please emphasize PAC data bar in 3C graph
6.4.3. LAB MEDIA: Figures 3C and 3D

6.5. Invasive hemodynamic testing in the right ventricle reveals that the heart rate remains stable before and after the catheter monitoring [1].

6.5.1. LAB MEDIA: Figure 3F: JoVE Video Editor please add bracket and “n.s.” text over both data bars

6.6. Compared to the sham group, the right ventricle dimensions are significantly enlarged [1] and the right ventricle weight is higher [2].

6.6.1. LAB MEDIA: Figures 4B and 4C: JoVE Video Editor please emphasize PAC data bar in Figure 4B
6.6.2. LAB MEDIA: Figures 4B and 4C: JoVE Video Editor please emphasize PAC data bar in Figure 4C

6.7. Moreover, histological examination shows that cardiac fibrosis [1] and the area covered by cardiomyocytes are greater in the pulmonary artery constriction group than in the sham group [2].

6.7.1. LAB MEDIA: Figures 4E and 4F: JoVE Video Editor please emphasize Figure 4F PAC image and data bar 
6.7.2. LAB MEDIA: Figures 4E and 4F: JoVE Video Editor please emphasize Figure 4E PAC image and data bar



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Hairuo Lin: (Step: 3.4., 3.5., 3.6.) The most important part of the procedure is ensuring that the pulmonary artery is separated correctly and completely [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Kaitong Chen: To avoid an incorrect separation, the separation point should be near the branch of the pulmonary artery, where the connective tissue between the arteries will be looser [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.3. Qiancheng Wang: : With this method, we have provided a more convenient and efficient approach to inducing right ventricular hypertrophy [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.4. Kaitong Chen: Generally, the surgical procedure and evaluation approaches are very safe [1].
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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