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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) Y
Can you record movies/images using your own microscope camera? (Y/N) N
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Binocular magnifier Leica MZ6 in the first location, and microscope Zeiss Stemi 2000-C in the second location. 

2. Does your protocol include software usage? (Y/N) N

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.2, 2.3, 3.2, 4.2, 6.2 and 6.3. 

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Steps 4.2 and 6.2 are the most difficult. 4.2 requires focus and reactivity in order to train the mice properly, and step 6.2 requires focus, technique and patience in order to put the stirrups inside the vessels without damaging the endothelium.

5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 
250m from each other.


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. Maxime Pellegrin: Our protocol is significant because it describes for the first time how to perform a supramaximal intensity training in mice, especially in hypoxia and if it induces specific vascular endothelium adaptations [1].
1.1.1. INTERVIEW 

1.2. Maxime Pellegrin: This training method is now widely used by elite athletes. The main advantage of using this technique with mice is that it allows further investigation of vascular mechanisms [1].
1.2.1. INTERVIEW 

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

1.3. Maxime Pellegrin: Exercise training is an important strategy for maintaining health and preventing many chronic diseases. Combining exercise with hypoxia leads to specific cellular and molecular adaptations with potential therapeutic implications, for example in patients with peripheral artery disease or hypertension [1].
1.3.1. INTERVIEW 


Introduction of Demonstrator: (Said by you on camera)

1.4. Maxime Pellegrin: Demonstrating the procedures will be Jessica Lavier, a PhD student from the laboratory of the angiology division, Steeve Menétrey, a technician from the laboratory of the neonatal division, and Manon Beaumann, a PhD student from the laboratory of the neonatal division [1] [2]. 

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Section - Protocol
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the Canton de Vaud, Switzerland.
2. Determination of the Maximal Speed and Standard Assessment of Performance Improvement by Treadmill Incremental Test 
2.1. [bookmark: _Hlk530570920]After 4 days of acclimatization to the motorized treadmill according to the manuscript, in the morning, submit the mice to an incremental test to exhaustion [1]. First, set the treadmill to 4.8 meters per minute at a 0-degree inclination [2], and let the mice run for 5 minutes to warm up [3].
2.1.1. WIDE: Talent transfers the mice to treadmill.
2.1.2. CU: Talent sets the treadmill. Close up of the setting.
2.1.3. MED: Shot of the mice when they run.
2.2. Then, increase the speed by 1.2 meters per minute every 3 minutes until exhaustion [1-TXT], which is reached when the mouse either spends 3 consecutive seconds on the electric grid [2] or the apparatus displays the mouse receives 100 shocks [3].
2.2.1. CU: Talent increases the speed. Close up of the setting. TEXT: 3 min at 6 m/min, 3 min at 7.2 m/min, 3 min at 8.4 m/min, etc.
2.2.2. MED: Shot of the mice spending 3 seconds on the electric grid.
2.2.3. CU: Close up of the apparatus showing 100 shocks.
2.3. Write down the maximum achieved speed, duration, distance, number of shocks, and total time spent on the grid [1-TXT]. Implement a 48-hour rest period before the next test [2].
2.3.1. MED: Talent records data. TEXT: A typical Vmax is 28.8 ± 3.7 m/min.
2.3.2. MED: Shot of the mice resting.
3. Hypoxic Environment

3.1. For the training sessions in hypoxia, place the treadmill in the hypoxic box [1] linked to a gas mixer [2]. Use a calibrated oximeter to regularly control the ambient fraction of oxygen in the box [3].
3.1.1. MED: Talent places treadmill in hypoxic box.
3.1.2. MED: Shot of the gas mixer.
3.1.3. CU: Talent shows the oximeter.
3.2. Set the gas mixer on 100% of Nitrogen and use the oximeter to verify the level of hypoxia [1]. Once the ambient fraction of oxygen reaches 0.13 [2-TXT], change the parameter of the gas mixer from 100% nitrogen to 13% oxygen [3].
3.2.1. MED: Talent operates on the gas mixer and oximeter.
3.2.2. CU: Shot of the oximeter. TEXT: FiO2 = 0.13
3.2.3. CU: Talent changes parameter on gas mixer.

3.3. To avoid prolonged passive exposure to hypoxia, place the mice in a temporary smaller cage with litter and enrichment before the training test [1]. Quickly place the cage with the mice in the hypoxic box once the desired ambient fraction of oxygen has been reached [2]. 
3.3.1. MED: Shot of the mice in a smaller cage.
3.3.2. MED: Talent puts the mice into the box.

3.4. Verify that the environment is still at 13% oxygen after putting the cage in, if not, readjust it [1]. Regularly check the level of oxygen over the course of a training session [2].
3.4.1. MED: Talent checks the oximeter after putting cage in.
3.4.2. MED: Talent checks the oximeter with mice running on treadmill during training.
4. Supramaximal intensity training
4.1. [bookmark: _Hlk529868261]To begin with the training in the hypoxic environment, place the mice on individual lanes in the treadmill at a 0-degree inclination [1]. Let the mice run for 5 minutes at 4.8 meters per minute, followed by 5 minutes at 9 meters per minute to warm up [2].
4.1.1. MED: Talent places the mice on treadmill in the hypoxic box.
4.1.2. MED: Shot of the mice run.
4.2. Set the speed of the sprints to 150% of the previously determined maximum speed [1-TXT]. Train the mice for four sets of 5 10-second sprints [2-LM] with 20 seconds of rest between each sprint [3-LM], and 5 minutes of inter-set rest. Perform this training 3 times per week, with preferably 48 hours between training sessions [4-LM].
4.2.1. CU: Close up of the setting when talent sets the speed. TEXT: 150% x Vmax
4.2.2. Figure 2. 
4.2.3. Figure 2. Video editor: emphasize the 20s recovery white gap between blue bars
4.2.4. Figure 2
4.3. Use cotton swabs as a complementary method to electric-shocks to encourage the mice to run [1]. Place a cotton swab in a slit at the top of the lane, between the mouse and the electric grid [2]. When the mouse reaches the back of the treadmill, gently nudge the mouse [3].
4.3.1. MED: Talent shows cotton swabs.
4.3.2. MED: Talent places cotton swab in a slit.
4.3.3. MED: Talent nudges the mouse.
5. Organ Extraction
5.1. To dissect out the pulmonary artery [1], use both small scissors and forceps to remove the thoracic cage and clear the heart-lung area [2]. With “self-closing” tweezers, pinch the heart as close as possible to the apex and pull gently to stretch the base of the aortic arch and the pulmonary artery [3].
5.1.1. MED: Talent operates on the microscope.
5.1.2. SCOPE: Talent uses scissors and forceps on the mouse.
5.1.3. SCOPE: Talent uses tweezers on the mouse to pinch the heart and pull.
5.2. With the right hand, insert curved tweezers [1] under the pulmonary artery [2-LM] and the aorta [3-LM], and then move the tweezers back a little [4] to hold only the pulmonary artery [5-LM]. Use the left hand to insert another pair of tweezers to replace the one held with the right hand [6].
5.2.1. SCOPE: Talent inserts curved tweezers.
5.2.2. Figure 3. Video editor: emphasize the pulmonary artery in the heart as the arrow indicates
5.2.3. Figure 3. Video editor: emphasize the aorta in the heart as the arrow indicates
5.2.4. SCOPE: Talent moves the tweezers back a little.
5.2.5. Figure 3. Video editor: emphasize the pulmonary artery in the heart as the arrow indicates
5.2.6. SCOPE: Talent inserts another pair of tweezers.
5.3. Using sharp straight microscissors in the right hand, dissect the pulmonary artery as close to the heart as possible on one side, and as far away as possible on the other side [1-TXT]. Keep the pulmonary artery in a 2-milliliter tube with cold PBS buffer on ice [2]. 
5.3.1. SCOPE: Talent dissects the pulmonary artery. TEXT: It is easier to cut with the right hand than with the left.
5.3.2. SCOPE: Talent transfers the sample in tube and put on ice.
5.4. After whole-body perfusion with PBS, using tweezers, remove the soft tissue surrounding the aorta as thoroughly as possible, in the direction from the left and right inguinal ligaments to the heart [1]. 
5.4.1. SCOPE: Talent uses tweezers to remove tissue on the mouse. Video editor: Put two arrows pointing from left and right inguinal ligaments to the heart, according to the Talent’s hand movement.
5.5. Using both tweezers and microscissors, dissect out from the heart to the lowest point of the external iliac artery in both left and right limbs [1], and place the entirely dissected-out section in a 10 centimeter-diameter dish with cold PBS [2]. 
5.5.1. SCOPE: Talent dissects out the aorta from the lowest point of the external iliac artery in both left and right limbs to the heart.
5.5.2. MED: Talent places the entirely dissected-out section in dish.
5.6. Using tweezers, gently pull or cut the remaining fat around the aorta and arteries away from the vessels to finish cleaning [1]. Using microscissors, cut the left iliac artery at the left-right iliac artery bifurcation [2] and store it in a 2-milliliter tube filled with RNA (pronounce as R-N-A) for further analysis [3]. 
5.6.1. SCOPE: Talent cleans the fat.
5.6.2. SCOPE: Talent cuts the artery
5.6.3. MED: Talent puts the sample in a tube.
5.7. Cut the abdominal aorta under the left renal artery, and place the extracted vessel in cold PBS buffer on ice [1] [2-LM]. Keep the remaining cleaned vessel, from the aortic arch to right above the left renal artery, in storage for further analysis [3]. 
5.7.1. MED: Talent cuts the aorta and places it in PBS on ice.
5.7.2. Figure 4. Video editor: Show the figure after 5.7.1 for 3s. Put the following text next to the numbers on the figure accordingly: (1) Abdominal aorta. (2) Right common iliac artery. (3) External iliac artery. (4) Internal iliac artery. (5) Femoral artery.
5.7.3. MED: Talent stores the remaining vessel.
6. Ex vivo Vascular Function Assessment 
6.1. Using microscissors, cut the isolated pulmonary artery, abdominal aorta, and right iliac artery segments into vascular rings of 1 to 2-millimeter long [1]. Mount each ring on two 0.1 millimeter-diameter stirrups passed through the lumen [2].
6.1.1. SCOPE: Talent cuts the samples.
6.1.2. CU: Talent mounts each ring on stirrups
6.2. Suspend the vessel rings in vertical organ chambers filled with 10 milliliters of modified Krebs-Ringer bicarbonate solution [1-TXT] maintained at 37 degrees Celsius and aerated with 95% oxygen and 5% carbon dioxide [2-TXT]. 
6.2.1. CU: Talent suspend rings in organ chambers. TEXT: See manuscript for all media preparation.
6.2.2. CU: Close up of the solution. TEXT: pH 7.4
6.3. Anchor one stirrup to the bottom of the organ chamber and connect another stirrup to a strain gauge for the measurement of isometric force [1]. To bring the vessels to their optimal resting tension, stretch the rings to 0.5 g for the pulmonary artery, 1.5 g for the iliac artery, and 2 g for the abdominal aorta [2][3]. 
6.3.1. CU: Talent uses tweezers to connect stirrups
6.3.2. CU: Close up of the vessels
6.3.3. SCREEN: Show the isometric force change. Videographer: keep the screen recording until 6.7. Video editor: Keep the recording as inset from 6.3.2 until 6.7.1. 
6.4. After a 20-minute period of equilibration [1], wash them with Krebs-Ringer bicarbonate solution. Repeat the stretch-equilibration-wash steps one more time before testing the viability of the vessels [2]. Contract the rings with 235 microliters of Potassium Chloride solution [3-TXT] for 10 minutes, and wash them for another 10 minutes [4]. 
6.4.1. CU: Close up of samples
6.4.2. MED: Talent washes the samples.
6.4.3. MED: Talent puts the samples in solution. TEXT: 10-1 M KCl
6.4.4. CU: Talent washes the samples. Close up of the sample.
6.5. Contract with 100 millimolar Potassium Chloride again for another 20 minutes until reaching a plateau [1]. After washing the vessels again for 10 minutes, add 58.4 microliters of indomethacin (pronounce as in-dough-METH-a-sin) in each organ chamber [2-TXT]. Wait for at least 20 minutes to avoid possible interference of endogenous prostanoids [3].
6.5.1. CU: Close up of samples in the solution.
6.5.2. MED: Talent adds solution. TEXT: 10-5 M indomethacin: an inhibitor of cyclooxygenase activity
6.5.3. CU: Close up of the vessel ring suspended between two stirrups.
6.6. Then, add cumulative doses of phenylephrine (fennel-EF-reen) to contract the vessels [1-TXT]. After the last dose of phenylephrine, wait for about 1 hour until the vessels reach a relatively stable contraction state [2].
6.6.1. MED: Talent adds solution to contract the vessels. TEXT: 10-9 - 10-4 M phenylephrine; 10 µL for 10-9 M, 9 µL for all concentrations above 10-9 M.
6.6.2. [bookmark: _GoBack]CU: Close up of the vessels when it reaches a stable contraction state.
6.7. To induce nitric oxide mediated relaxation, add cumulative doses of the endothelium-dependent vasodilator acetylcholine (a-SEE-TALL-CO-lean) [1-TXT]. After that, continue the assessment according to the manuscript [2].
6.7.1. MED: Talent adds solution. TEXT: 10-9 - 10-4 M acetylcholine; 58.4 µL for 10-9 M, and alternately 12.6 µL and 40 µL for all concentrations above 10-9 M.
6.7.2. CU: Close up of the vessels.


Section – Results
7. Results: The Effect of Supramaximal Intensity Training in Normoxia and Hypoxia Environment
7.1. The present study is the first to describe a program of supramaximal intensity training in normoxia and in hypoxia for mice [1]. The body weight gain of the mice undergoing the training [2] both in normoxia [3] and in hypoxia [4] was similar to that of the mice undergoing the low-intensity training [5]. 
7.1.1. Figure 5
7.1.2. Figure 5- Video editor: emphasize the line with red circles
7.1.3. Figure 5- Video editor: emphasize the line with red triangles
7.1.4. Figure 5- Video editor: emphasize the two green lines
7.2. A score sheet was used to monitor the welfare of the mice [1]. A score of 3 in any criteria including appearance [2], natural behavior [3], and body weight [4], or a total score of 5, meant the animal was suffering [5]. No mouse ever reached a score of 3 over the course of any of the training regimens [6].
7.2.1. Table 1
7.2.2. Table 1- Video editor: emphasize the Appearance cells from A8-N12
7.2.3. Table 1- Video editor: emphasize the Natural behavior cells from A13-N16
7.2.4. Table 1- Video editor: emphasize the Body weight cells from A17-N22
7.2.5. Table 1- Video editor: emphasize the Total Score row
7.2.6. Table 1
7.3. The dose-response curves were obtained at the end of the protocol, on the abdominal aorta of a mouse from the group training at supramaximal intensity in hypoxia [1]. The whole process of contraction-relaxation was observed after the addition of different pharmacological drugs in the organ baths [2]. 
7.3.1. Figure 6
7.3.2. Figure 6- Video editor: emphasize the texts on the x axis of all the agents: KCL, Ind, Phe, ACh, NLA, and [DEA]/NO
7.4. The dose-response relaxation curve for the right iliac artery to increasing concentrations of Ach was obtained [1]. The preliminary results show that supramaximal intensity training in hypoxia [2] tended to improve ACh-induced relaxation compared to training in normoxia [3].
7.4.1. Figure 7
7.4.2. Figure 7- Video editor: emphasize the line with triangles
7.4.3. Figure 7- Video editor: emphasize the line with circles


7.4.4. 

Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Jessica Lavier: Gene and protein expression analysis of key endothelial fnction mediators in collected arteries can be performed using quantitative real-time PCR and western blot, to strengthen the results obtained from ex vivo vascular reactivity studies [1].
8.1.1. INTERVIEW
8.2. Jessica Lavier: Since supramaximal intensity training in hypoxia seems to be beneficial for vascular endothelium-dependent relaxation, this new training might be a promising therapeutic option to improve endothelial dysfunction in various human disorders such as cardiovascular diseases [1]. 
8.2.1. INTERVIEW
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