[image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 63723
Scriptwriter Name: Bhavna Kaveti
Supervisor Name: Swati Madhu
Project Page Link: https://www.jove.com/account/file-uploader?src=19435563 

Title:  Ex vivo Release of Calcitonin Gene-Related Peptide from the Trigeminovascular System in Rodents

Authors and Affiliations: 

Rikke H. Rasmussen1, Inger Jansen-Olesen1, David M. Kristensen1,2,3, Sarah L. Christensen1*

1Danish Headache Center, Department of Neurology, Rigshospitalet, University of Copenhagen.
2Univ Rennes, Inserm, EHESP, Irset (Institut de Recherche en Santé, Environnement et Travail).
3Department of Biology, Section of Cell Biology and Physiology, University of Copenhagen.

Corresponding Authors: 
[bookmark: _Hlk25233958]
Sarah L. Christensen	(sarah.louise.tangsgaard.christensen@regionh.dk)

Email Addresses for All Authors: 

rikke.holm.rasmussen@regionh.dk 
inger.jansen-olesen@regionh.dk 
david.moebjerg.boslev.kristensen@regionh.dk 



Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar? YES   
If Yes, can you record movies/images using your own microscope camera?
Yes, but only with a small field of view - approximately 2.3 cm.  So for some of the images a scope kit might be better. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

Olympus SZX10 and a LEICA MZ 125

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? No
3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps: 23
Number of Shots: 43


Introduction

1. Introductory Interview Statements

REQUIRED:  
1.1. Rikke Holm Rasmussen: This method is a tool to investigate mechanisms involved in release of CGRP from the trigeminovascular system.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera B-roll: 8.1.1.

1.2. Rikke Holm Rasmussen: The main advantage of this method is the ability to divide the trigeminovascular system into 3 different sites and assess CGRP release within each distinct site.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera B-roll: LAB MEDIA: FIGURE 5. 


Introduction of Demonstrator on Camera
1.3. Rikke Holm Rasmussen: Demonstrating the procedure will be Inger Jansen-Olesen, a senior scientist from our group.   
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card

1.4. All animal care and experimental procedures were performed in compliance with the European Community guide for the care and use of animals. 

1.1. 

Protocol
2. Preparing Rat Tissue 

2.1. To begin, prepare the rat tissue by removing the skin and the muscle around the head and neck using scissors [1]. Next, use a bone trimmer and a pair of scissors to separate the lower jaws from the head [2].

2.1.1. WIDE: Talent removes the skin and the muscle with scissors.	Comment by Rikke Holm Rasmussen: The photographer had somehow brought a wrong version of the script and therefore the numbers on the clap board does not align with the numbers in this script. I will therefore state the number used on the clapboard for every shot. 
Shot is called 1.1.1 on clap board. 
2.1.2. Talent separates the jaws from the head using a bone trimmer and scissors.	Comment by Rikke Holm Rasmussen: Shot is called 1.1.2 on clap board.

2.2. Now, expose the spinal cord and brainstem by inserting a bone trimmer caudally into the vertebrae's dorsal part and remove it [1]. Then, cut the caudal part of the cranium by the borders of the occipital and interparietal bones to remove these bone structures exposing the cerebellum [2]

2.2.1. Talent removes the vertebrae's dorsal part using the bone trimmer.	Comment by Rikke Holm Rasmussen: Pick up: continue	Comment by Rikke Holm Rasmussen: Shot is called 1.2.1 on clap board.
2.2.2. Talent removes the cranium bones and exposes the cerebellum.	Comment by Rikke Holm Rasmussen: Shot is called 1.2.2 on clap board.

2.3. To isolate the TNC [T-N-C] running caudally approximately 13 to 16 millimeters from the bregma on each side, cut the dorsolateral part of the brainstem with spring scissors [1-TXT]. This is followed by immersing the left and right side TNC into SIF [S-I-F] [2-TXT]. Next, cut the head mid-sagitally to divide the cranium in two using a saw [3]. Videographer: This step is important

2.3.1. SCOPE: Talent cuts the dorsolateral part of the brainstem. TXT: TNC: Trigeminal nucleus caudalis	Comment by Rikke Holm Rasmussen: Shot is called 1.3.1 on clap board.
2.3.2. Talent immerses TNC into SIF. TXT: SIF: synthetic interstitial fluid	Comment by Rikke Holm Rasmussen: Shot is called 1.3.2 on clap board.
2.3.3. Talent cuts the head to divide the cranium into two halves.	Comment by Rikke Holm Rasmussen: Shot is called 1.3.3 on clap board.

2.4. Now, carefully remove the brain without touching the dura mater attached to the cranium using a spatula and cutting the trigeminal nerve where it enters the brainstem [1].

2.4.1. Talent cuts the trigeminal nerve and removes the brain with spatula. 	Comment by Rikke Holm Rasmussen: Shot is called 1.4.1 on clap board.

2.5. To isolate the TG [T-G], cut it, including its branches around the visual borders with the mandibular branch entering the foramen ovale and ophthalmic and maxillary branches entering the skull [1-TXT]. Then immerse the cranium halves and the TGs in SIF [2]. Videographer: This step is important

2.5.1. SCOPE: Talent cuts the TG along with its branches. TXT: TG: Trigeminal ganglia	Comment by Rikke Holm Rasmussen: Shot is called 1.5.1 on clap board.
2.5.2. Talent immerses the cranium halves and TG in SIF.	Comment by Rikke Holm Rasmussen: Shot is called 1.5.2 on clap board.

3. Preparing mouse Tissue 

3.1. To prepare the mouse tissue, remove the skin and the muscle around the head and neck using scissors [1].

3.1.1. Talent removes the skin and muscles around the head and neck.	Comment by Rikke Holm Rasmussen: Shot is called 2.1.1. on clap board.

3.2. Now, expose the spinal cord and brainstem by inserting a pair of scissors caudally into the vertebrae's dorsal part and remove it [1]. Then, cut the caudal part of the cranium by the borders of the occipital and interparietal bones to remove these bone structures exposing the cerebellum [2]

3.2.1. Talent removes the vertebrae's dorsal part using a pair of small scissors.	Comment by Rikke Holm Rasmussen: Shot is called 2.2.1 on clap board.
3.2.2. Talent removes the cranium bones and exposes the cerebellum.	Comment by Rikke Holm Rasmussen: Shot is called 2.2.2. on clap board.

3.3. Cut the parietal bone mid-sagitally and remove the bone to expose the cerebrum [1]. Carefully remove the cerebellum to expose the brainstem using a spatula [2].

3.3.1. Talent cuts the parietal bone mid-sagitally and removes bone pieces.	Comment by Rikke Holm Rasmussen: Shot is called 2.3.1 on clap board.
3.3.2. Talent removes the cerebellum. 	Comment by Rikke Holm Rasmussen: Shot is called 2.3.2 on clap board.

3.4. Isolate the TNC-containing part of the brainstem with spring scissors [1], followed by immersing the brainstem into SIF [2]. Videographer: This step is important

3.4.1. Talent isolates the brainstem. 	Comment by Rikke Holm Rasmussen: Shot is called 2.4.1 on clap board.	Comment by Rikke Holm Rasmussen: We chose to filmed this in SCOPE as well. This shot is called “2.4.1 II”
3.4.2. Talent immerses brainstem into SIF. 	Comment by Rikke Holm Rasmussen: Shot is called 2.4.2 on clap board.

3.5. Now, carefully remove the brain using a spatula and cutting the trigeminal nerve where it enters the brainstem [1].

3.5.1. Talent cuts the trigeminal nerve and removes the brain with spatula. 	Comment by Rikke Holm Rasmussen: Shot is called 2.5.1 on clap board.

3.6. To isolate the TG, cut it, including its branches around the visual borders with the mandibular branch where it enters the foramen ovale and ophthalmic and maxillary branches entering the skull [1]. Next, immerse TGs in SIF [2].

3.6.1. SCOPE: Talent cuts the TG along with its branches. 	Comment by Rikke Holm Rasmussen: Shot is called 2.6.1 on clap board.
3.6.2. Talent immerses the TGs in SIF.	Comment by Rikke Holm Rasmussen: Shot is called 2.6.2 on clap board.

4. Washing and Preparation of Rat and Mouse Tissues

4.1. For easy exchange of SIF, add a tulle lid to the plastic containers and Sstart washing the rat and mouse tissue by immersing skull halves, TNCs, and TGs in SIF for 30 minutes [1] and by replacing SIF every 5 minutes [2]. 

4.1.1. Talent places skull halves, TNCs, and TGs in a plastic container with SIF. Talent adds a tull lid to the plastic containers.	Comment by Rikke Holm Rasmussen: Shot is called 3.1.1. on clap board.
4.1.2. Talent replaces SIF. 	Comment by Rikke Holm Rasmussen: Shot is called 3.1.2. on clap board.

4.2. Following 30 minutes washing at room temperature,  transfer rat TNC halves and rat TGs to separate microcentrifuge tube caps with 350 microliters of SIF. Transfer the mouse brainstem with TNC to a microcentrifuge tube cap with 250 microliters of SIF. Finally, transfer the two mouse TGs to a microcentrifuge tube cap with 250 microliters of SIF [1].Place the rat skull halves on a 6-well culture plate and fill the skull with 400 microliters of SIF [2]. Videographer: This step is important

4.2.1. Talent transfers the rat TNC halves and TGs into microcentrifuge tube caps with SIF. Talent transfers the mouse brainstem with TNC to a microcentrifuge tube cap with SIF. Talent transfers mouse TGs to a microcentrifuge tube cap with SIF.	Comment by Rikke Holm Rasmussen: Shot is called 3.2.1. on clap board.
4.2.2. Talent places the  rat skull halves on a 6-well culture plate and adds SIF.	Comment by Rikke Holm Rasmussen: Shot is called 3.2.2. on clap board.

4.3. Then transfer the mouse brainstem with TNC to a microcentrifuge tube cap with 250 microliters of SIF after 30 minutes washing at room temperature [1]. Afterward, transfer the two mouse TGs to a microcentrifuge tube cap with 250 microliters of SIF [2]. 	Comment by Rikke Holm Rasmussen: These steps has been filmed while filming step 4.2.1 and is therefore moved to this step.

4.3.1. Talent transfers the mouse brainstem with TNC to a microcentrifuge tube cap with SIF.
4.3.2. Talent transfers mouse TGs to a microcentrifuge tube cap with SIF.

4.4. Place rat skulls and microcentrifuge tube caps with rat and mouse tissue in a humidified incubator at 37 degrees Celsius. [1-TXT]. Replace SIF using a pipette every 5 minutes for 20 minutes without touching the tissue [2-TXT].

4.4.1. Talent places rat skulls and microcentrifuge tube caps containing rat and mouse tissue in the incubator. TXT: Samples should stay in the incubator throughout the rest of the protocol	Comment by Rikke Holm Rasmussen: Shot is called 3.4.1. on clap board.
4.4.2. Talent replaces SIF using a pipette TXT: Do not touch the tissue when replacing SIF.	Comment by Rikke Holm Rasmussen: Shot is called 3.4.2. on clap board.


5. Preparation of Sample Collecting Tubes and Test Solutions

5.1. Prepare microcentrifuge tubes for sample collection by appropriate labeling [1]. Then, add 50 microliter of ten-strength  EIA (E-I-A)  buffer to each microcentrifuge tube [2-TXT]. 

5.1.1. Talent labels tubes.	Comment by Rikke Holm Rasmussen: Shot is called 4.1.1. on clap board.
5.1.2. Talent adds 50 microliters 10x EIA to each tube. TXT: EIA: Enzyme Imunnoassay	Comment by Rikke Holm Rasmussen: Shot is called 4.1.2. on clap board.

5.2. Next, prepare the test compound solution and vehicle solution by dilution in SIF for all concentrations [1].

5.2.1. Talent adding SIF in the test compound and vehicle.	Comment by Rikke Holm Rasmussen: Shot is called 4.2.1. on clap board.

6. Determining Basal CGRP Release Levels 

6.1. Following the last wash, add 250 microliters of SIF to mouse TG and TNC, 350 microliters SIF to rat TG and TNC, and 400 microliters SIF to each rat skull [1].

6.1.1. Talent adds SIF to mouse and rat TGs, TNCs, and rat skulls.	Comment by Rikke Holm Rasmussen: Use shot 3.4.2	Comment by Rikke Holm Rasmussen: Shot is called 5.1.1. on clap board.

6.2. After 10 minutes of incubation, collect 200 microliters of the sample in a prelabeled microcentrifuge tube with 50 microliters of ten-strength EIA buffer to enable measurement of the basal CGRP [C-G-R-P] release [1]. Discard the remaining liquid [2] and immediately store the samples at minus 20 degrees Celsius [3].

6.2.1. Talent collects the sample in a microcentrifuge tube. 	Comment by Rikke Holm Rasmussen: Shot is called 5.2.1. on clap board.
	Comment by Rikke Holm Rasmussen: Take II
6.2.2. Talent discards the leftover sample liquid.	Comment by Rikke Holm Rasmussen: Shot is called 5.2.2. on clap board.

6.2.3. Talent places the samples in a freezer.	Comment by Rikke Holm Rasmussen: Shot is called 5.2.3. on clap board.


7. Performing Concentration-Response Stimulation and Positive Control for the Experiment

7.1. Add the test compound and corresponding vehicle in increasing concentrations starting with the lowest concentration and incubate for 10 minutes [1-TXT].

7.1.1. Talent adds the test compounds and corresponding vehicle to the tissue preparation. TXT: Refer manuscript for concentrations	Comment by Rikke Holm Rasmussen: Shot is called 6.1.1. on clap board.


7.2. After 10 minutes incubation, collect 200 microliters of the sample in a prelabeled microcentrifuge tube with 50 microliters of ten-strength EIA buffer [1]. Discard the remaining liquid and add the second-lowest concentration to the tissue [2]. Immediately, store the samples at minus 20 degrees Celsius and repeat this procedure with the remaining concentration [3]. Videographer: This step is important

7.2.1. Talent collects sample in a microcentrifuge tube with EIA buffer. 	Comment by Rikke Holm Rasmussen: Shot is called 6.2.1. on clap board.

7.2.2. Talent discards the liquid and adds the second-lowest concentration solution to the tissue.	Comment by Rikke Holm Rasmussen: Shot is called 6.2.2. on clap board.
	Comment by Rikke Holm Rasmussen: II- RAT v.
7.2.3. Talent places the samples in the freezer.	Comment by Rikke Holm Rasmussen: Shot is called 6.2.3. on clap board.


7.3. To perform a positive control for the experiment, add the positive control to the tissue at the end of the protocol [1]. After an incubation period of 10 minutes, collect a 200 microliters sample in a microcentrifuge tube with 50 microliters of ten-strength EIA buffer [2].

7.3.1. Talent adds positive control to the tissue sample.	Comment by Rikke Holm Rasmussen: Shot is called 6.3.1. on clap board.

7.3.2. Talent collects sample to the microcentrifuge tube with EIA buffer.	Comment by Rikke Holm Rasmussen: Shot is called 6.3.2. on clap board.


8. Measurement of CGRP Contrations
8.1. The concentrations of CGRP released in the collected samples are measured by using a EIA kit [1] while following the manufacturer’s instructions provided with EIA kit [2]. 

8.1.1. Talent prepares EIA plate	Comment by Rikke Holm Rasmussen: Shot is called 7.1.1. on clap board.

8.1.2. Talent adds EIA plate to the plate reader.	Comment by Rikke Holm Rasmussen: Shot is called 7.1.2. on clap board.
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Results
9. Results: Capsaicin-Induced and TRPA1 Dependent CGRP Release from Rat and Mouse
[bookmark: _Hlk84878743]
9.1. In the rat, capsaicin exposure induced a significant CGRP release from dura mater and TG compared to the vehicle. In the dura mater, the maximum release of CGRP was found at 1 micromolar of capsaicin [1], and in TG, the maximum CGRP release was found at 10 micromolar of capsaicin [2]. 

9.1.1. LAB MEDIA: Figure 5A
9.1.2. LAB MEDIA: Figure 5B

9.2. When analyzed with a one-way ANOVA, glibenclamide showed no effect on basal CGRP release from dura mater and TG. Glibenclamide significantly reduced the capsaicin-induced CGRP release in dura mater by 40% and TG by 39% compared to capsaicin with the vehicle when analyzed with a one-way ANOVA [1].

9.2.1. LAB MEDIA: Figure 5C and 5D

9.3. The transient receptor potential ankyrin 1 agonist supercinnamaldehyde was found to release CGRP in a concentration-dependent manner from the TG with 1, 10, and 100 micromolar of supercinnamaldehyde, resulting in 9%, 52%, and 69% increased release of CGRP compared to vehicle, respectively when analyzed with two-way ANOVA [1].

9.3.1. LAB MEDIA: Figure 6 Video editor: Emphasize on bars related to  WT VEH and WT SCA at 1, 10 and 100 µM.

9.4. The increased release of CGRP was absent in TG from the transient receptor potential ankyrin 1 KO mice where exposure to 1, 10, and 100 micromolar of supercinnamaldehyde, resulting in 11%, minus 13%, and 9% percent change in the release of CGRP compared to vehicle, respectively when analyzed with two-way ANOVA [1]. 

9.4.1. LAB MEDIA: Figure 6 Video editor: Emphasize on bars related to Trpa1 KO VEH and Trpa1 KO SCA at 1, 10 and 100 µM.



Conclusion
10. [bookmark: _Hlk27388131]Conclusion Interview Statements

10.1. Rikke Holm Rasmussen: It is important to be careful not to touch the tissue during sample collection and to be precise when timing the incubation time for all samples.
10.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera B-roll: 4.2.1, 7.1.1, 7.2.1.	Comment by Rikke Holm Rasmussen: Shot is called 9.1.1. on clap board.

10.2. Rikke Holm Rasmussen: If adequate EIA kits are avaible, it is possible to apply this procedure to measure the release of other peptides present in the trigeminovascular system.
10.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera B-roll: 8.1.2.	Comment by Rikke Holm Rasmussen: Shot is called 9.2.1. on clap board.
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