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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Olympus SZ 11 – dissection scope
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
4.3.-4.8.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.3., 4.4., handle vessel as little as possible. work slowly. use the table/microscope to support arms/hands.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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. Amanda Rosehart: Our method allows the study of blood vessels located in structures that would otherwise be difficult to image in vivo, such as the hippocampus [1].

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

1.2. Amanda Rosehart: Because the blood vessels are removed from the brain tissue, the signaling between the capillaries and the arteriole can be studied without off-target effects on the surrounding tissue [1].

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


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

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Colorado Anschutz Medical Campus.
	


Section - Protocol
2. Hippocampus Dissection and Isolation
2.1. To isolate the hippocampus, use small dissection scissors to cut the skin along the midline at the top of the head of the mouse [1-TXT] and move the skin to the sides [2].
2.1.1. WIDE: Talent cutting skin TEXT: Euthanasia: Pentobarbital + decapitation
2.1.2. Skin being moved to the sides

2.2. Starting at the caudal side of the skull, cut the skull along the midline until the olfactory bulbs are reached [1] and remove portions of the skull until the cerebrum is exposed [2].

2.2.1. Skull being cut along midline
2.2.2. Skull pieces being removed

2.3. Starting near the nose of the mouse, slowly remove the brain, using the scissors to cut through the olfactory bulbs, cranial nerves, and spinal cord [1].

2.3.1. Brain being removed/tissue(s) being cut

2.4. Submerge the brain ventral side down in MOPS (mops) buffered saline in the center of a dissection plate [1-TXT] and place the plate under a dissection microscope [2]. 

2.4.1. Brain being placed ventral side down, with MOPS container visible in frame TEXT: MOPS: 3-(N-morpholino) propanesulfonic acid
2.4.2. Talent placing plate under microscope

2.5. Holding the sharp edge parallel to the bottom of the dish, use a razor blade to cut the brain in half along the longitudinal fissure in one stroke [1].

2.5.1. SCOPE: Brain being halved

2.6. Place one hemisphere in the center of the plate with the midline facing down [1] and push the razor blade straight through the tissue along the transverse fissure to remove the cerebellum and brain stem [2].

2.6.1. SCOPE: Hemisphere being positioned
2.6.2. SCOPE: Cerebellum and brain stem being removed

2.7. Rotate the hemisphere so that the medial side is facing up [1] and use a spatula to hold the brain in place [2].

2.7.1. SCOPE: Hemisphere being rotated
SCOPE: Brain being held in place

2.8. Insert the tip of a second spatula below the corpus callosum [1], scooping under the tissue to remove the thalamus, septum, and hypothalamus from the hippocampus [2].

2.8.1. SCOPE: Tip being inserted
2.8.2. SCOPE: Tissue being scooped/structures being removed
NOTE: Steps 2.7.1-2.9.1. were combined into one shot

2.9. The hippocampus should now be visible as a curved structure near the posterior side of the cerebrum [1].

2.9.1. SCOPE: Shot of hippocampus
NOTE: 2.9.1. Combined this with 2.8.2. The hippocampus is visible at the end of the clip.

2.10. Using one spatula to hold the cerebrum in place, use the second spatula to scoop the hippocampus out of the cerebrum [1-TXT].

2.10.1. SCOPE: Shot of hippocampus held in place, then hippocampus being scooped TEXT: Repeat for second hemisphere or collect hippocampi in tandem

2.11. Then transfer the hippocampi to a new dissection plate filled about halfway with fresh MOPS solution [1-TXT].

2.11.1. Talent placing tissue into plate, with MOPS container visible in frame TEXT: Discard rest of brain tissue

3. Hippocampal Arteriole Isolation

3.1. For hippocampal arteriole isolation, place small pins at each end of one hippocampus to secure the sample hippocampal artery-side up [1].

3.1.1. WIDE: Talent at microscope pinning tissue

3.2. Using very sharp forceps, gently stretch small sections of the hippocampi to loosen the tissue surrounding the arterioles [1] and search through the dorsal hippocampal tissues to identify the external transverse arteries [2].

3.2.1. SCOPE: Tissue being stretched
3.2.2. SCOPE: Tissue being searched 

3.3. When each artery has been located, grab the external transverse artery from each hippocampus [1] and slowly pull it away from the tissue to collect the arterioles and capillaries [2].

3.3.1. SCOPE: Shot of artery, then artery being grabbed
3.3.2. SCOPE: Artery being pulled 

3.4. When there are no more vessels to be removed, place the samples on ice [1] and discard the remaining hippocampal tissue [2-TXT].

3.4.1. Talent placing plate on ice 
3.4.2. Talent discarding hippocampi TEXT: Repeat artery isolation for second hippocampus

4. Hippocampal Capillary-Parenchymal Arteriole Cannulation

4.1. For cannulation of the arterioles, locate an arteriole with a branch that ends with capillaries [1] and place the arteriole into an organ chamber [2].

4.1.1. SCOPE: Shot of arteriole with branch w/ capillaries
4.1.2. Talent placing arteriole in chamber

4.2. Carefully push the cannula (pronounce ‘CAN-u-luh‘) tip through the arteriole wall below the target area to mount the blood vessel [1]. Then carefully slide the vessel onto the cannula until there is enough tissue on which to place the tie [2].

4.2.1. SCOPE: Cannula being inserted into arteriole Videographer: Important/difficult step
4.2.2. SCOPE: Vessel being slid onto cannula Videographer: Important/difficult step

4.3. Use 12-0 nylon sutures to make a loose knot that will fit over the blood vessel and cannula [1] and use a half-hitch knot to secure the ties [2].

4.3.1. SCOPE: Loose knot being made Videographer: Important/difficult step
4.3.2. SCOPE: Knot being secured Videographer: Important/difficult step

4.4. Pull the ends to tighten the knot to secure the arteriole to the cannula [1] [2].

4.4.1. SCOPE: End being tightened Videographer: Important step
NOTE: Steps 4.3.2 and 4.4.1 were combined in the video. It was difficult to stop in between those two steps.
4.4.2. SCOPE: Branch(es) being removed Videographer: Important step
NOTE: 4.4.2 was removed as there were no extraneous branches on this preparation. VO Text was altered in 4.4.

4.5. Secure another tie on the other end of the arteriole to seal it [1] [2-TXT].

4.5.1. SCOPE: Tie being secured Videographer: Important step
4.5.2. SCOPE: Cannula being lowered Videographer: Important step TEXT: Do not lower cannula too much or it will break
NOTE: Step 4.5.2 was removed. Cannula wasn’t lowered in the video. Text was altered above in 4.5.

4.6. On the opposite side of the chamber, lower a second cannula until the point of the cannula pins down the tie on the end of the arteriole [1].

4.6.1. SCOPE: Cannula being lowered/arteriole being pinned Videographer: Important step

4.7. Then use a third cannula to pin the capillary branch to the coverslip, placing the tip close to the end of the branch while leaving the ends of the capillaries exposed [1].

4.7.1. SCOPE: Cannula being lowered/branch being pinned Videographer: Important step

4.8. Fabrice Dabertrand: As the brain microcirculation is exquisitely fragile, be sure to minimize the stretching and handling of the vessels during the cannulation procedure to ensure survival of the arterioles 1].

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

5. Pressure Myography

5.1. For pressure myography analysis, transfer the chamber to a light microscope stage with recording software [1] and connect the inflow and outflow tubing to the chamber for perfusion [2].

5.1.1. WIDE: Talent placing chamber onto microscope stage
5.1.2. Talent connecting tubing

5.2. Start the perfusion with 37-degree Celsius-artificial cerebrospinal fluid at a 4 milliliter/minute flow rate [1] and attach the pressurizing cannula to a peristaltic pump paired with a pressure transducer [2].

5.2.1. Talent starting perfusion
5.2.2. Talent attaching cannula to pump

5.3. Bring the internal pressure to 20 millimeters of mercury [1] and start the recording software [2].

5.3.1. Talent adjusting pressure
5.3.2. Talent at computer, starting software, with monitor visible in frame 

5.4. [bookmark: _Hlk19622349][bookmark: _Hlk19622323]Adjust the microscope and imaging settings to achieve the clearest image possible [1] and use the edge detection software to check that the arteriole is about 15-30 micrometers in diameter when it is fully dilated [2]. 

5.4.1. SCREEN: 5.4.1: 00:02-00:12
5.4.2. SCREEN: To be provided by Authors: Diameter being checked
Author NOTE: Step 5.4.2 – the software tracks the diameter in real-time. So the screen recording we uploaded for 5.4.1 provides the information. If possible, please add emphasis to the trace. There should be 2 zones being measured in the top half of the screen.

5.5. Once the settings have been optimized, begin the recording [1] and increase the pressure of the vessel up to 40 millimeters of mercury [2] while recording the arterial diameter with the edge detection software [3].

5.5.1. SCREEN: 5.5.1: 00:02-00:07
5.5.2. Pressure being increased
5.5.3. SCREEN: 5.5.3: 00:02-00:12

5.6. Then perfuse the chamber for 15-20 minutes to wash out the MOPS solution [1].

5.6.1. Talent setting timer, with perfusion visible in frame

5.7. To test the viability of the vessel, apply 1-micromolar NS309 (N-S-three-oh-nine) solution to the bath perfusion [1-TXT]. The arteriolar segment should dilate, demonstrating a 30-40% myogenic tone [2]. 

5.7.1. NS309 being applied to perfusion bath, with NS309 container visible in frame as possible TEXT: NS309: synthetic IK/SK channel agonist
5.7.2. SCREEN: 5.7.2.: 00:12-00:30 Video Editor: please speed up

6. Capillary End Focal Stimulation 

6.1. Once the baseline tone for the arteriole has been established, use a glass puller to make cannulas with a fine point at one end [1] and use forceps to break the tip of each cannula so that the drug of interest can flow smoothly through the tip at 5 pounds of pressure per square inch [2].

6.1.1. WIDE: Talent pulling cannula
6.1.2. ECU: Shot of cannula tip  

6.2. Fill the cannula with the drug of interest [1] and load the cannula onto a 3-axis micromanipulator attached to the microscope [2].

6.2.1. Talent filling cannula
6.2.2. Talent adding cannula to micromanipulator

6.3. Connect the tubing from the pressure ejection system to the cannula [1] and slowly lower the cannula into the bath near the capillaries, taking care not to hit any part of the vessel or the chamber [2].

6.3.1. Talent connecting tubing
6.3.2. Cannula being lowered

6.4. To stimulate the capillaries, lower the cannula to the coverslip just next to the capillaries [1] and activate the pressure ejection system with the desired ejection time [2].

6.4.1. Talent activating pressure ejection system
6.4.2. SCREEN: 6.7.3: 00:06-00:32 Video Editor: please speed up

6.5. At the end of the stimulation, raise the cannula slightly to avoid further stimulation [1-TXT]. 

6.5.1. Cannula being raised TEXT: Optional: Repeat stimulation and/or change cannula to test different compounds

6.6. To confirm that only the capillaries were being stimulated, fill a new cannula with 1-micromolar of NS309 solution [1] and stimulate the vessel as demonstrated [2]. 

6.6.1. Talent loading cannula, with NS309 container visible in frame
6.6.2. SCREEN: 6.7.3: 00:06-00:32 Video Editor: please speed up

6.7. Then obtain the maximal vasodilation by bathing the preparation with a calcium free solution [1].

6.7.1. SCREEN:6.8.1: 00:02-00:12



Section – Results
7. Results: Representative Effects of Focal Stimulation on Upstream Arteriolar Diameter Dilation 

7.1. Bath application of a NS309 causes a near maximal dilation of the arteriole due to the calcium-sensitive potassium channels in the endothelium [1].

7.1.1. LAB MEDIA: Figures 2A and 2B: JoVE Video Editor please emphasize Bath NS309 peak and data cluster

7.2. Capillary endothelial cells, however, lack intermediate- and small-conductance channels and do not hyperpolarize in response to the agonist [1]. 

7.2.1. LAB MEDIA: Figures 2A and 2B: JoVE Video Editor please emphasize Capillary NS309 peak and data cluster

7.3. Using the hippocampal capillary-parenchymal arteriole preparation as demonstrated, the application of artificial cerebrospinal fluid supplemented with 10-millimolar potassium to the capillary ends results in an upstream arteriolar dilation that does not differ between preparations from male and female mice [1]. 

7.3.1. LAB MEDIA: Figures 2A and 2C: JoVE Video Editor please emphasize first two black arrows in Figure 2A and M- and F- data clusters

7.4. Further, the addition of the Kir2 (K-I-R-two) inhibitor ML133 (M-L-one-thirty-three) virtually abolishes the capillary-induced arteriolar dilation in response to 10-millimolar potassium in preparations from both male and female mice [1].

7.4.1. LAB MEDIA: Figures 2A and 2C: JoVE Video Editor please emphasize second two black arrows in Figure 2A and M+ and F+ data clusters





Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Amanda Rosehart: When mounting the blood vessel, limit direct interactions with the vessel to minimize the damage to and increase the viability of the vessel [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Amanda Rosehart: Once the blood vessel has been isolated, different drug compounds can be tested or the blood vessel can be further processed for molecular biology, immunochemistry, or electrophysiology studies [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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