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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) Y 

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

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.  
2.3, 3.3, 4.3, 5.3, 6.9, 7.4

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.  
6.8 and 6.9
It is difficult to insert glass micro-pipette in a targeted location and give a gentle puff of compound during two-photon imaging. We carefully inserted the pipette guided by two-photon microscope, avoid breaking any vessels.

5. Will the filming need to take place in multiple locations? (Y/N) N 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.
[image: https://in.ku.dk/research/martin-lauritzen/lab-members/Changsi.jpg?size=150x223]Changsi Cai
[image: https://in.ku.dk/research/martin-lauritzen/lab-members/Micael.jpg?size=150x218]Micael Lønstrup
[image: https://in.ku.dk/research/martin-lauritzen/lab-members/Jonas.jpg?size=150x218]Jonas Fordsmann
[image: https://in.ku.dk/research/martin-lauritzen/lab-members/Stefan.jpg?size=150x225]Stefan Zambach

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

What key questions can this method help answer? 

1.1. Changsi Cai: This protocol is designed to study the slow conducted vascular responses in capillaries elicited by local ejection of ATP.

What is the main advantage of this technique?

1.2. Stefan Zembach: The advantage of this technique is to simulate local synaptic activities by local pipette ejection and to keep the scanned vessels in focus by 3D two-photon microscopy.

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

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.3. Jonas Fordsmann: This method can also be used for studying cerebral neuronal and glial activity at rest or upon stimulation in 3-dimensions. 


Introduction of Demonstrator: 

1.4. Changsi Cai: Demonstrating the procedure will be Micael Lønstrup, a senior technician and Jonas Fordsmann a postdoc from my laboratory.  
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
2. Surgical Procedure: Tracheotomy 

[Videographer comment: The scope was running under the whole thing, and I did some extra b-roll of them sitting at the microscope. Unfortunately the scope stopped recording, but did not “say” anything. Authors will make the missing scope video]
2.1. To begin, pace an anesthetized mouse on its back and inject [1] 0.04 milliliter of 0.5% lidocaine subcutaneously under the planned incision site and wait for 2 minutes. [2]
2.1.1. MED: Talent positions mouse on its back
2.1.2. CU: Talent injects lidocaine
2.2. Then, make a 10 millimeter long incision above the chest bone. [1] Carefully separate the submandibular glands and sternothyroid muscles to expose the trachea. [2] Embed two 5-0 nylon suture under trachea, preparing to fasten trachea tube in the next step. [Author comment: We have added this sentence in the script.]
2.2.1. ECU: Talent makes the described incision
2.2.2. SCOPE: Talent separates the muscles to expose the trachea
2.3. Using a pair of scissors, open the trachea between two tracheal rings and insert a small metal tube with a length of 16.2 millimeters and a diameter of 1 millimeters into the trachea. [1] Tighten the sutures and secure the trachea metal tube. [Author comment: We have added this sentence in the script.] Connect this tube to a mechanical ventilator and a capnograph. [2]   
2.3.1. SCOPE: Talent opens the trachea and inserts a metal tube into the trachea
2.3.2. MED: Talent connects the tube to a ventilator and capnograph. [Author comment: It is already connected].
3. Surgical Procedure: Catheter Insertion 
3.1. Inject 0.04 milliliters of 0.5% lidocaine subcutaneously under the inguinal area of the left leg. [1] After 2 minutes, make an incision and bluntly dissect the connective tissue until the femoral artery and vein are exposed. [2]
3.1.1. CU: Talent injects lidocaine
3.1.2. SCOPE: Talent exposes the femoral artery and vein
3.2. Using fine tip forceps, gently separate the artery from the vein. [1] Use a microvascular clamp to stop the blood flow upstream. [2]Then, use a 10-0 nylon suture to constrict the blood flow downstream, ligating both blood vessels. [3]
3.2.1. SCOPE: Talent separates the artery from the vein
3.2.2. SCOPE: Talent stops the upstream flow
3.2.3. SCOPE: Talent sutures the blood vessel as described. B.rool is recorded.
3.3. Use micro-dissecting scissors to make a small incision in both the artery and the vein. [1] Then, insert plastic catheters into both blood vessels and secure them into place with sutures without compromising the catheter’s lumens. [2]
3.3.1. SCOPE: Talent makes small incisions in the artery and vein
3.3.2. SCOPE/ECU: Talent inserts catheters into both blood vessels
3.4. Once secure, remove the microvascular clamp and close the skin. [1]
3.4.1. SCOPE/ECU: Talent removes the clamp and closes the skin.
4. Surgical Procedure:  Craniotomy 
4.1. Start by shaving the fur off the head of the mouse between the ears. [1]  2 minutes after a lidocaine injection, remove the scalp, completely exposing the parietal bones and bregma on both sides. [2]
4.1.1. CU: Talent positions mouse with shaved head for lidocaine injection
4.1.2. CU: Talent shows mouse with scalp removed and the bones exposed
4.2. Wipe the skull using a 10% iron-chloride solution to remove the periosteum and then, rinse the skull thoroughly with saline. [1] Next, glue a metal head bar to the skull with cyanoacrylate glue and activator. [2-TXT]
4.2.1. CU: Talent wipes skull with solution and then rinses it with saline
4.2.2. CU: Talent glues bar into place TEXT: Metal Head bar: 75 mm long, 13.5 mm wide, 5 mm diameter hole
4.3. Drill a 4 millimeter diameter craniotomy, centered at 0.5 millimeters behind and 3 millimeters to the right of the bregma, over the right sensory barrel cortex. [1] Then, remove the dura with a fine-tip vessel dilator. [2]
4.3.1. SCOPE/CU: Talent drills into the skull as described
4.3.2. SCOPE/ECU: Talent removes the dura [Author comment: we have uploaded new video named 4.3.2_2 and 4.3.2_3 for this SCOPE.]
4.4. Next, prepare a solution of 0.75% agarose, dissolved in artificial cerebrospinal fluid at a pH of 7.4 and cool it down to 35 degrees Celsius. [1]  
4.4.1. MED: Talent picks up prepared agarose solution and draws it up into a pipette
4.5. Use the gel to cover the exposed cortex [1] and then cover 80–90% of the craniotomy with a glass coverslip at an angle of 10 to 15 degrees to the metal head bar.  This should permit insertion and placement of the glass micro-pipette. [2]  
4.5.1. SCOPE/CU: Talent ejects gel into the exposed cortex
4.5.2. SCOPE/CU: Talent places the coverslip as described
4.6. To minimize brain pulsation, glue the two corners of the glass coverslip onto the metal head bar with cyanoacrylate glue and an activator. Apply the activator carefully to prevent getting it onto the exposed brain. [1] Then, rinse the glued glass coverslip thoroughly with saline afterwards. [2]. Transfer the mouse to the stage of a commercial two-photon microscope. (Author comment: This line is moved from 5.1 to here.)
4.6.1. SCOPE/CU: Talent glues the corners of the glass coverslip
4.6.2. SCOPE/CU: Talent rinses the glued glass coverslip with saline artificial cerebrospinal fluid
4.7. Take a set of custom-made bipolar electrodes that are 8 mm length and 0.25 mm thick and insert them percutaneously into the left side of face.  These will be used to stimulate the ramus infraorbitalis of the trigeminal nerve contralateral to the craniotomy. [1]
4.7.1. CU: Talent inserts whisker probes percutaneously
4.8. Position the cathode close to the hiatus infraorbitalis… and insert the anode into the masticatory muscles. [1] Perform the stimulation with an electrical stimulator at an intensity of 1.5 milli-Amps for 1 milliseconds in trains of 20 seconds at 2 Hertz. [2]
4.8.1. CU: Talent positions the cathode/anode (4.8.1 is combined with 4.7.1)
4.8.2. MED: Talent sets the stimulation conditions on the external generator
4.9. Upon completion of the surgery, administer a 0.05 milliliter bolus of FITC-dextran into the femoral vein.  This will label the blood plasma. [1-TXT] 
4.9.1. CU: Talent injects FITC-dextran TEXT: 4% w/v FITC-dextran - 50,000 MW 
5. Two-photon Imaging 
5.1. To begin, transfer the mouse to the stage of a commercial two-photon microscope. [1] turn to a 5x objective and take pictures of the exposed cortex under both red and green fluorescence to create area maps like the ones shown here. [2] 
5.1.1. CU: Talent places mouse on the microscope stage. Mount 5x objective lens.
5.1.2. LABMEDIA: Figure 1c
5.2. Now, perform two-photon imaging using the two-photon microscope and a 25x 1.0 numerical aperture water-immersion objective with a piezo motor. [1] Set the excitation wavelength to 900 nm and search the cortex, following each penetrating arteriole to find its horizontal branches, also known as 1st order capillaries. [2]
5.2.1. CU: Talent turns to the 25x objective
5.2.2. SCREEN: To be provided by the authors – Screen capture video as talent searches the cortex and ends on a 1st order capillary. Authors, please upload this screen capture to your project page.
5.3. Next, image penetrating arterioles and their 1st order capillaries at rest and during whisker pad stimulation. [1]
5.3.1. SCOPE/SCREEN: To be provided by the authors – Screen capture video as talent performs the above steps in the order listed. Authors, please upload this screen capture to your project page. [Author comment: The shown video for this sentence is not clear. I have recut the video. Please use the newly uploaded video named 5.3.1_new.]
5.4. Mark the locations of the 1st order capillaries that have more than 5% vasodilation during whisker pad stimulation on the red fluorescent protein ‘map’.  These regions are considered as being outside inside of the whisker barrel cortex region. [Author comment: this is an error. We should use ‘inside’. ] [1]
5.4.1. SCREEN: To be provided by the authors – Screen capture video as talent records a few locations while imaging. Authors, please upload this screen capture to your project page.
6. Insertion of the Glass Micro-pipette
6.1. Load a glass micro-pipettes with a mixture of 1 milli-Molar of ATP and 10 micro-Molar of Alexa 594 and mount it onto a patch clamp holder. [1-TXT]  Then, connect it to an air pump set at a holding pressure of 0 psi. [2]
6.1.1. MED: Talent loads the micropipette and mounts it to the holder TEXT: Glass micro-pipettes: Resistance - 3–3.5 MΩ, Taper length - 4.5–5 mm
6.1.2. MED: Talent connects the micro-pipette to an air pump
6.2. Using red epi-fluorescent illumination, focus on the pipette tip with the 5x objective. [1] Place the glass micro-pipette into the artificial cerebrospinal fluid above the agarose [2] and then adjust the holding pressure of the air pump to 0.2 psi. [3]
6.2.1. SCREEN: To be provided by the authors – Screen capture video as talent performs the above steps in the order listed. Authors, please upload this screen capture to your project page.
6.2.2. CU: Talent positions micropipette
6.2.3. CU: Talent adjusts the air pump pressure
6.3. Choose one of the marked locations in the red fluorescent protein ‘map’ as a destination. [1] Move the pipette tip to the horizontal plane of the cover glass edge with 30 microns distance, roughly pointing towards the destination in the x-y plane. [2]
6.3.1. SCOPE/SCREEN: To be provided by the authors – Screen capture video as talent moves cursor over region of red map. Authors, please upload this screen capture to your project page. [Author comment: The shown video for this sentence is not clear. I have recut the video. Please use the newly uploaded video named 6.3.1_new.]
6.3.2. SCREEN/CU: Pipette tip moves across the plane as described.
6.4. Carefully lower the pipette tip’s z-axis under the cover glass slip. Then, start advancing the glass pipette towards the destination until it is about 500 microns above the brain’s surface. [1] 
6.4.1. ECU: Pipette tip lowers into position. [Author comment: The shown video for this sentence is not clear. I have recut the video. Please use the newly uploaded video named 6.4.1_new.]
6.5. Switch focus frequently between the cover glass edge, the pipette tip and the brain’s surface, making sure there is enough free space for moving the pipette. [1]
6.5.1. SCOPE/SCREEN: To be provided by the authors – Screen capture video as talent performs the above steps in the order listed. Authors, please upload this screen capture to your project page. [Author comment: The shown video for this sentence is not clear. I have recut the video. Please use the newly uploaded video named 6.5.1_new.]
6.6. Then, switch to the 25x objective. [1] Re-center the pipette tip and advance the pipette tip further towards the destination on the red fluorescent protein ‘map’, keeping the pipette tip in the agarose layer. [2]
6.6.1. CU: Talent switches to the 25x objective
6.6.2. SCREEN: To be provided by the authors – Screen capture video as talent performs the above step in the order listed. Authors, please upload this screen capture to your project page.
6.7. When the pipette tip is about 100 microns above the brain’s surface, switch the imaging mode to two-photon microscopy. Focus on a target location at which to puff. Write down the initial x, y coordinates and its initial z coordinate below the surface. [1]
6.7.1. SCREEN: To be provided by the authors – Screen capture video as talent performs the above step in the order listed. Authors, please upload this screen capture to your project page.
6.8. Next, position the pipette tip to the insertion coordinates on the brain surface and gently insert the pipette until it reaches its destination. [1] 
6.8.1. SCREEN/ECU: Talent inserts the pipette as described. 
6.9. Next, set the image stack in the imaging software, consisting of 8−10 planes with an inter-plane distance of 4−5 microns. The piezo-motor objective will stop at each level on the z-axis to acquire the image of each plane. Then, set the sampling rate to 1 second per stack and pixel resolution in the x-y plane to 0.2 to 0.3 microns. [Author comment: These sentences are moved from 7.3 and 7.4. Please use the video clip 7.3.1 and 7.4.1.] Set the pump holding pressure at 0 psi and ejection pressure at 10 to 15 psi. Puff the ATP for 200−400 milliseconds at the target location during the two-photon imaging, adjusting the pressure and duration of puffing for each pipette and over time. [1-TXT] 
6.9.1. SCREEN: To be provided by the authors – Screen capture video as talent performs the above step in the order listed. Authors, please upload this screen capture to your project page. TEXT: See discussion section for details[Author comment: The shown video for this sentence is not clear. I have recut the video. Please use the newly uploaded video named 6.9.1_new.]
7. Hyperstack Two-photon Imaging [Author comment: Session 7 should be combined with 6.9, because it is actually one recording in two-photon imaging] [Author comment: We suggest to delete the whole session 7. The shortened version of session 7 will be combined with session 6.]
7.1. Set the excitation wavelength to 900 nanometers and filter the emitted light to collect red light from Red labeled pericytes, the TRITC-dextran staining blood plasma, and the green light from the FITC-dextran labeled blood plasma as well as the GFP labeled astrocytic calcium. [1] 
7.1.1. SCREEN: To be provided by the authors – Screen capture video as talent performs the above step in the order listed. Authors, please upload this screen capture to your project page.
7.2. Produce a high-resolution z-stack at the location of interest containing a penetrating arteriole, a 1st order capillary, a 2nd order capillary, and possibly neighboring fluorescent cells such as pericytes or astrocytes. [1-TXT] 
7.2.1. SCREEN: To be provided by the authors – Screen capture video as talent performs the above step in the order listed. Authors, please upload this screen capture to your project page. TEXT: Z-stack height = 30−50 μm, x-y plane = 60 µm x 40 µm
7.3. Next, set the image stack in the imaging software, consisting of 8−10 planes with an inter-plane distance of 4−5 microns. The piezo-motor objective will stop at each level on the z-axis to acquire the image of each plane. [1] 
7.3.1. SCREEN: To be provided by the authors – Screen capture video as talent performs the above step in the order listed. Authors, please upload this screen capture to your project page.
7.4. Then, set the sampling rate to 1 second per stack and pixel resolution in the x-y plane to 0.2 to 0.3 microns. For each region of interest, collect 10 pre-puff image stacks and 150 post-puff stacks. [1]
7.4.1. SCREEN: To be provided by the authors – Screen capture video as talent performs the above step in the order listed. Authors, please upload this screen capture to your project page.



Section – Results
8. Results:  ATP Puffing by Micro-pipette Induces Vessel Dilation, Followed by Constriction
8.1. [Author comment: We suggest to delete 8.1. Because the supplementary video 1 is actually not a hyperstack video. A real hyperstack video has  already been shown in session 6.]Shown here is a video taken during hyperstack imaging.  For this video, a glass micro-pipette containing ATP was inserted in the proximity of a destination blood vessel and puffs of ATP were dispersed. Pericytes appear in red. [1]
8.1.1. LABMEDIA: Supplementary Video 1_slow.avi
8.2. When the imaging was complete, each image stack was flattened to one image by maximal intensity projection. [1] This provides a single image for analysis where multiple uniquely colored regions of interest can be placed perpendicularly across the vasculature to measure the vessel diameter.[2]
8.2.1. LABMEDIA: Figure 2b - Video Editor: Add labels of “Red: Pericytes” and “Green: Vessel Lumen”
8.2.2. LABMEDIA: Figure 2c
8.3. Looking closer at 1 such region, [1] one can see the change in vessel diameter with time. Here, the two red curves define the edges of the vessel wall. [2]The vertical distance between the two red curves is the vessel diameter. [3]
8.3.1. LABMEDIA: Figure 2c - Video Editor: Highlight the dark blue line (2nd from right) 
8.3.2. LABMEDIA: Figure 2d (top) - Video Editor: Label the bottom of the image “Time” 
8.3.3. LABMEDIA: Figure 2d (bottom) - Video Editor: Label the bottom of the graph “Time” instead of “# of stacks”
8.4. The vascular skeleton connecting each region of interest is shown as manually traced with nodes along the vessels.  The diameter tracked over time. [1]
8.4.1.  LABMEDIA: Figure 2f and Figure 2e- Video Editor: Show Figure 2f on the left and 2e on the right.  Label the y-axis of Figure 2e with “% change” and the bottom of the graph “Time”.
8.5. The latency of dilations and constrictions are defined as time to half positive or negative maximum after puffing onset.[1]
8.5.1. LABMEDIA: Figure 2G
8.6. Here, vasodilation upon puffing propagated linearly with a speed of 14.69 µm/s upstream and of 2.8 µm/s downstream, starting from the junction of 1st and 2nd order capillaries.[1]
8.6.1. LABMEDIA: Figure 2H
8.7. Vasoconstriction also propagated linearly at 3.92 µm/s, starting from the penetrating arteriole.[1]
8.7.1. LABMEDIA: Figure 2I 


Section - Conclusion[Author comment: We actually don’t have a real conclusive sentence as research outcome. As this is a method paper, we think it is fine to remind the readers of some very important points. Therefore we suggest not to use the word ‘conclusion’ as the title of this section, instead please use ‘Reminder’or ‘Take-home message’.]
9. Conclusion Interview Statements: 

What is most important thing to remember when attempting this procedure?  
9.1. [bookmark: _GoBack]Micael Lønstrup: Monitoring and adjusting the physiological parameters of the animal, during an experiment, so they are within the normal physiological range, is crucial for the outcome of results in-vivo.  
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