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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?  
NO  
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?   NO

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   NO
 

Current Protocol Length

Number of Steps:  17
Number of Shots:  43

Introduction

1. Introductory Interview Statements

REQUIRED:  
1.1. [bookmark: _Hlk59527437][bookmark: OLE_LINK2]Jia Wang: This protocol may provide a valuable methodological reference for understanding the complicated neurovascular structure of the cranial dura mater under physiological or pathological condition.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Dongsheng Xu: Taking advantage of the transparent whole-mount dura mater, the spatial correlation of dural CGRP-immuoreactive nerve fibers and blood vessels can be demonstrated in a 3D view.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Ethics Title Card
1.3. This study was approved by the Ethics Committee of the Institute of Acupuncture and Moxibustion, China Academy of Chinese Medical Sciences.

Protocol
2. Innervation of rat cranial dura mater
2.1. After euthanizing a rat, transcardially perfuse it with 100 milliliters of 0.9% normal saline [1] followed by 250 to 300 milliliters of 4% paraformaldehyde in 0.1 molar phosphate buffer [2].
2.1.1. Talent perfusing saline to the rat.
2.1.2. Talent perfusing formaldehyde to the rat.

2.2. When finished, remove the head skin and open the skull to expose the dura mater and dorsal side of the brain [1]. Dissect the cranial dura mater along the brainstem to the olfactory bulb in a whole-mount pattern [2]. Videographer: This step is difficult and important!
2.2.1. Talent removing the head skin to open the skull of the rat.
2.2.2. Talent dissecting the cranial dura mater. 

2.3. Rinse the cranial dura mater in 0.1 molar phosphate buffer for about 1 minute [1] and incubate it in a blocking solution [2]. 
2.3.1. Talent rinsing the dura mater in PB. 
2.3.2. Talent incubating the dura mater in a blocking solution.

2.4. Transfer the dura mater into mouse anti-CGRP antibody overnight [1-TXT]. On the following day, wash the dura mater three times in 0.1 molar phosphate buffer [2]. 
2.4.1. Talent transferring the dura mater into antibody solution. TEXT: CGRP-calcitonin gene related peptide
2.4.2. Talent washing the dura mater with PB.

2.5. Incubate the dura mater in a mixed solution of donkey anti-mouse Alexa Fluor 488 secondary antibody and phalloidin 568 in 0.1 molar phosphate buffer containing 1% normal donkey serum and 0.5% Triton X-100 for 1.5 hours at room temperature [1].
2.5.1. Talent incubating the dura mater in a mixture of secondary antibody and phalloidin.

2.6. [bookmark: OLE_LINK38]Then, wash the dura mater three times in 0.1 molar phosphate buffer [1], trim the edges [2], and mount it on microscope slides [3]. Put on coverslips with 50% glycerin before observation [4]. Videographer: This step is important!
2.6.1. Talent washing the dura mater with PB.
2.6.2. Talent trimming the edges of the specimen.
2.6.3. Talent mounting the specimen on slide.
2.6.4. Talent putting glycerin dipped coverslips on the slide. 

2.7. Image the whole-mount dura mater with a fluorescent microscope [1], then take images of the CGRP-immunoreactive nerve fibers and phalloidin-labeled blood vessels in the dura mater using a confocal microscope [2-TXT].
2.7.1. Talent taking images under fluorescent microscope.
2.7.2. Talent taking images under confocal microscope. TEXT: Take 20 images in 2 μm frames of each 40 μm thick section

3. Retrograde tracing study with Fluorogold
3.1. Shave the rat's head with an electric razor [1], then put blunt ear bars to the rat [2] and place it on the stereotaxic device [3].
3.1.1. Talent shaving rat’s head.
3.1.2. Talent putting ear bars.
3.1.3. Talent placing the rat on stereotaxic device.

3.2. Position the mouth holder [1] and apply ophthalmic ointment on the eyes [2]. Clean the surgical site of the head skin using 75% ethanol [3] and make an incision along the midline of the scalp [4]. 
3.2.1. Talent placing the mouth holder.
3.2.2. Talent applying ointment to the eyes.
3.2.3. Talent cleaning the head skin with ethanol.
3.2.4. Talent incising the scalp. 

3.3. [bookmark: OLE_LINK12][bookmark: OLE_LINK13]Bluntly remove the periosteum and muscle tissues away from the skull using sterile cotton-tipped applicators [1]. Drill a small hole using a burr drill with a round-tip bit on the left parietal and temporal bones above the middle meningeal artery [2].
3.3.1. Talent removing the muscle tissues using applicators. 
3.3.2. Talent drilling hole in the bones. 

3.4. Build a bank around the hole with dental silicate cement [1] and add 2 microliters of fluorogold into the hole around the middle meningeal artery with a 10-microliter micro-syringe [2]. Videographer: This step is important!
3.4.1. Talent applying dental cement around the drilled hole. 
3.4.2. Talent adding FG into the hole. 

3.5. Cover the hole with a small piece of hemostatic sponge [1]. Put a piece of paraffin film on the hole [2] and seal the edges with bone wax [3]. Suture the wound with sterile thread [4]. Videographer: This step is important!
3.5.1. Talent covering the hole with hemostatic sponge.
3.5.2. Talent putting paraffin film on the hole.
3.5.3. Talent sealing the edges with bone wax.
3.5.4. Talent suturing the wound.

3.6. Keep the rats in a warm area until they have fully recovered, then return the rats back to their cages [1].
3.6.1. Talent keeping the rats in warm area.
3.6.2. Talent transferring the rat in cages.

3.7. After 7 survival days, perfuse these rats with 0.9% normal saline followed by 4% paraformaldehyde in 0.1 molar phosphate buffer [1]. 
3.7.1. Talent perfusing the rat.
3.8. Dissect out the TG and C1-4 (Pronounce "Cervical one to four") DRGs, then cut them at the thickness of 30 micrometers on a cryostat microtome system in the sagittal direction [1-TXT] and mount the sections on silane-coated glass slides [2]. Videographer: This step is important!
3.8.1. Talent cutting the TG and C1-4 DRGs. TEXT: TG-trigeminal ganglion, DRG- dorsal root ganglia
3.8.2. Section on a slide.

3.9. Circle the sections with a histochemical pen [1] and incubate them for 30 minutes in blocking solution [2]. Transfer the samples into the solution of rabbit anti-fluorogold and mouse anti-CGRP antibody and incubate at 4 degrees Celsius overnight [3].
3.9.1. Talent circling the sections.
3.9.2. Talent incubating the sections in blocking solution.
3.9.3. Talent transferring the sections into FG and antibody solution.

3.10. On the next day, wash the sections three times in 0.1 molar phosphate buffer [1].
3.10.1. Talent washing the sections with PB. 

3.11. Incubate the washed sections in a mixed solution of donkey anti-rabbit Alexa Fluor 594 and donkey anti-mouse Alexa Fluor 488 secondary antibody [1]. Then, wash them three times in 0.1 molar phosphate buffer [2] and apply coverslips with 50% glycerin for observation [3].
3.11.1. Talent incubating the sections in antibody solution.
3.11.2. Talent washing the section with PB.
3.11.3. Talent putting coverslips with glycerin.

3.12. Take images of the fluorogold-labeled neurons in TG and DRGs under UV illumination using a fluorescent microscope [1]. Then, capture images of the fluorogold- and CGRP-labeled neurons in TG and DRGs [2].
3.12.1. Talent taking images under UV by fluorescent microscope.
3.12.2. Talent taking fluorescent images.



Results
4. Neurovascular structure of the cranial dura mater and retrograde-labeled neurons in the TG and DRGs

4.1. After immunofluorescent and fluorescent histochemical staining with CGRP and phalloidin, CGRP-immunoreactive nerve fibers and phalloidin-labeled dural arterioles and connective tissues were clearly visualized throughout the whole-mount cranial dura mater in a 3D pattern [1].
4.1.1. LAB MEDIA: Figure 2C, 2D, 2E, and 2F.

4.2. Both thick and thin CGRP-immunoreactive nerve fibers run in parallel to the dural arterioles, around the vascular wall, or between the blood vessels [1].
4.2.1. LAB MEDIA: Figure 2D, 2E, and 2F.

4.3. Seven days after fluorogold application on the region of middle meningeal artery in the rat cranial dura mater [1], the FG (Pronounce "fluorogold") -labeled neurons were detected in TG and cervical DRGs on the ipsilateral side of the tracer application, which was directly observed under the UV illumination of the fluorescent microscopy [2].
4.3.1. LAB MEDIA: Figure 3A.
4.3.2. LAB MEDIA: Figure 3B and 3C.

4.4. Fluorogold-labeled neurons were found in all the three branches of TG with higher concentration on the ophthalmic [1] and maxillary [2] divisions, and with lower concentrations on the mandibular division [3]. Some of the FG (Pronounce "fluorogold")-labeled neurons were also observed in the C2-3 (Pronounce "Cervical two to three") DRGs [4].
4.4.1. LAB MEDIA: Figure 3B. Video editor focus on V1.
4.4.2. LAB MEDIA: Figure 3B. Video editor focus on V2.
4.4.3. LAB MEDIA: Figure 3B. Video editor focus on V3.
4.4.4. LAB MEDIA: Figure 3C.

4.5. These double immunofluorescences representative photographs show sensory neurons in TG [1] and DRG [2]. 
4.5.1. LAB MEDIA: Figure 4A and B. Video editor focus on A.
4.5.2. LAB MEDIA: Figure 4A and B. Video editor focus on B.

4.6. The labeled neurons with FG [1], CGRP [2], and both FG and CGRP were visualized by double immunofluorescence [3].
4.6.1. LAB MEDIA: Figure 4A1 and 4B1. Video editor focus on the red stained cells shown with arrow.
4.6.2. LAB MEDIA: Figure 4A2 and 4B2. Video editor focus on the green stained cells shown with arrow.
4.6.3. LAB MEDIA: Figure 4A and 4B. Video editor focus on the yellow stained cells shown with arrow.






Conclusion
5. [bookmark: _Hlk27388131][bookmark: _Hlk59527746]Conclusion Interview Statements

5.1. [bookmark: _Hlk59527792]Dongsheng Xu: When attempting this protocol, remember to dissect out the cranial dura mater completely and paste it on the slide in the whole-mount pattern.
 
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.2 and 2.6
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