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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? Yes Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Yes
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
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.
Enter make and model of microscope.
We used Olympus SZ61 Stereo Microscope with OLY camera(DMC2000-C20).

If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.
2.2-2.7
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? Yes  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE's tutorial for using OBS Studio is provided at this link: https://www.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations? No  Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 13
Number of Shots: 26

Interviews 
1. Video 1: Author Spotlight: Title (Filled by scriptwriter during script finalization)

Ethics Title Card
This research has been approved by the Animal Care and Use Ethics Committee of the Institute of Acupuncture & Moxibustion, China Academy of Chinese Medical Sciences

Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Li Xia: This study introduces a surgical manipulation to expose the T-DRG in anesthetized mice for in vivo calcium imaging, along with synchronous ECG recordings. By doing this, we try to answer that whether acupuncture at PC6 on the forelimb could activate DRG neurons and simultaneously regulate ECG.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Gao Xinyan: Techniques we currently used in acupuncture studies include in vivo / vitro electrophysiology, neural tracing, virus strategy combined with optogenetics and chemogenetics. The in vivo calcium imaging introduced in the present study built in our lab helps to better understand the activities of DRG neuron populations induced by acupuncture or in different animal models via dynamic and real-time recordings.

What are the current experimental challenges?
1.4. Liu Kun: Due to the physiological curvature of the thoracic spine at T1-5 vertebral segments, T-DRGs are quite difficult to expose. Besides, influences of cardiac and pulmonary rhythm cause fixation of T-DRGs are challenged. Otherwise, respiratory anesthesia and condition maintenance of the mice for hours are not easy.

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Liu Kun: In vivo calcium imaging reveals the activity of specific neuron populations by using genetic engineering mice. This is the first time that thoracic DRG neurons are observed in vivo. This approach realizes observation of neuronal activities produced by somatic or visceral stimulations, as well as their crosstalk.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What research questions will your laboratory focus on in the future?
   1.10 Gao Xinyan: Our laboratory has established methods for in vivo calcium imaging of thoracic and lumbar DRG, and in the future, we will reveal the receptors related initiating factors of acupuncture, acupoints hypersensitivity, interactions between somatic acupuncture stimulation and visceral inputs.
Videographer: Obtain headshots for all authors.

Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (how the word will be spoken). 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: In Vivo Calcium Imaging of T1 Dorsal Root Ganglion and Synchronous ECG Recordings in Mice
Demonstrator: Li Xia
Ethics Title Card
Procedures involving animal subjects have been approved by the Animal Care and Use Ethics Committee of the Institute of Acupuncture & Moxibustion, China Academy of Chinese Medical Sciences
Protocol
2.1. To begin, position the anesthetized mouse in a prone position on a heated pad [1-TXT]. Make a 4-centimeter longitudinal incision in the center of the nape of the neck, extending from the C6 (C-six) to T3 (tee-three) vertebrae [2].	Comment by Lenovo: Dear editor:
To prepare for maintaining breathing and anesthesia, we need to perform endotracheal intubation before performing thoracic DRG exposure. Thus, this part has been adjusted to “To begin, place the tracheostomized mouse in the prone position on the heating pad [1-TXT]”	Comment by Lenovo: Dear editor:
We want to change this to ” 2-centimeters”	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics fonts) for C6 and T3 are correct. 	Comment by Lenovo: This pronunciation is “Cervial six to Thorathic three”.
2.1.1. WIDE: Establishing shot of talent positioning the anesthetized mouse in a prone position on a heated pad. TXT: Anesthesia: 1.25% Tribromoethanol Videographer: Please also take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping. 
2.1.2. Talent making a longitudinal incision in the nape of the neck from C6 to T3 vertebrae.

2.2. Carefully separate the fat and hibernating glands at the anterior aspect of the mouse's thoracic vertebrae, avoiding the blood vessels beneath the glands [1]. Use spring scissors to cut through the skin and muscle layers, including the trapezius muscle [2]. Insert a retractor between the muscles to assist with further exposure [3].
2.2.1. Talent separating the fat and hibernating glands from the thoracic vertebrae.
2.2.2. Talent cutting through the skin and muscle layers, including the trapezius muscle.
2.2.3. Talent inserting a retractor between the muscles.

2.3. Remove the muscles attaching to the head clamp and the straight portion of the long neck muscles [1], exposing the spinous processes of T2 (Tee-two) [2].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for T2 is correct.	Comment by Lenovo: Response：
This pronunciation is “Thorathic two”.
2.3.1. Talent removing the muscles attaching to the head clamp and the straight portion of the long neck muscles.
2.3.2. ECU: Shot of exposed spinous processes of T2.

2.4. Displace the semispinalis (SEH-mee-spy-NAH-lis) and spinalis muscles to expose the vertebral arch from C6 to T3 [1].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for semispinalis is correct. 	Comment by Lenovo: Response：
This pronunciation is correct.
2.4.1. Talent displacing the semispinalis and spinalis muscles. Authors: Using forceps or any such pointed item, please point out the vertebral arch 

Exposure of T1-Dorsal Root Ganglia (DRG)
2.5. Sever the connection between the vertebral arch plate and the articular process of the T1 (Tee-one) [1]. Use fine forceps to meticulously remove the left and right articular processes and mammillary processes of the T1 [2].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for T1 is correct. 	Comment by Lenovo: Response：
This pronunciation is “Thorathic one”.
2.5.1. Talent severing/cutting the connection between the vertebral arch plate and the articular process of the T1.
2.5.2. Talent removing the left and right articular processes and mammillary processes of the T1.

2.6. Clear away the overlying connective tissue [1]. Carefully expose either the left or right T1 dorsal root ganglion or DRG (D-R-G), ensuring the epineurium's (EH-pee-NYOOR-ee-umz) integrity on the chosen side [2].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for DRG is correct. 	Comment by Lenovo: Response：
This pronunciation is correct.	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for epineurium's is correct. 	Comment by Lenovo: Response：
This pronunciation is correct.
2.6.1. Talent clearing the overlying connective tissue from the T1.
2.6.2. ECU: Shot of exposed left or right T1 DRG. Authors: Using forceps or any such pointed item, please point out the epineurium 

2.7. Place a small cotton ball soaked in warm saline over the exposed DRG to maintain moisture [1].
2.7.1. Talent placing a small cotton ball soaked in warm saline over the exposed DRG.

Thoracic Vertebrae Fixation and ECG Detection	Comment by Lenovo: Dear editor:
We aim to replace the order of 2.8 and 2.9 by performing ECG connection first and fixing the thoracic vertebrae in our experimental procedure.
2.8.  Place the mouse on the stage of the custom spinal clamp with a heating pad [1]. Secure the mouse using two clips attached to the articular processes of C6 and T3 [2].
2.8.1. Talent placing the mouse on the stage of the custom spinal clamp with a heating pad.
2.8.2. Talent securing the mouse using two clips attached to the articular processes of C6 and T3.

2.9. Connect the ECG (E-C-G) monitor with the negative pole on the right upper limb [1], the ground wire on the right lower limb [2], and the positive pole on the left lower limb [3].
2.9.1. Talent attaching the negative pole of the ECG monitor to the right upper limb of the mouse.
2.9.2. Talent connecting the ground wire of the ECG monitor to the right lower limb of the mouse.
2.9.3. Talent connecting the positive pole of the ECG monitor to the left lower limb of the mouse.

Hardware and Software Setup for Imaging
2.10. Position the spinal clamp with the secured mouse under the confocal microscope [1]. Place the 10x (ten-X)-0.32 long working distance air objective of the confocal microscope over the exposed T1-DRG [2].
2.10.1. Talent positioning the spinal clamp with the secured mouse under the confocal microscope.
2.10.2. Talent selecting and positioning 10x-0.32 air objective over the T1-DRG.

2.11. Set the step size to 25 micrometers and a resolution of 512 by 512 or 1024 by 1024 pixels [1]. Adjust the stage z (zee)-axis up and down [2] and capture the entire T1-DRG [3].
2.11.1. SCREEN: To be uploaded by Authors: Setting step size to 25 micrometers and adjusting the resolution to 512 x 512 or 1024 x 1024 pixels.
2.11.2. Talent adjusting the z-axis up and down.
2.11.3. SCREEN: To be uploaded by Authors: Capturing the entire T1-DRG.
Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://review.jove.com/account/file-uploader?src=20521363

Somatic Stimuli and Imaging
2.12. Apply brush stimulation to the upper limb of the mouse [1] and assess the responsiveness of the imaged DRG neurons [2].
2.12.1. Talent applying brush stimulation to the upper limb of the mouse.
2.12.2. SCOPE: Image of the DRG responding to the brush stimulation.

2.13. Perform PENS-PC6 (P-E-N-S-P-C-six) stimulation using a stimulator [1-TXT].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for PENS-PC6 is correct. 	Comment by Lenovo: Response：
We want to use the full term "peripheral nerve stimulations at PC6"
2.13.1. Talent positioning the stimulator for PENS of the sixth pericardium point. TXT: PENS: Peripheral Nerve Stimulations	Comment by Lenovo: Dear editor:
PC6 is a point which is located 1–2 mm proximal to the palmar crease of the wrist, between the ulnar flexor carpi tendon and the superficial flexor digitorum tendon. Therefore, we change 2.13.1 to
	Talent positioning the stimulator for PENS-pc6.
Representative Results
2.14. Under baseline conditions, most neurons in the T1-DRG (Thorathic-one-D-R-G) did not exhibit GFP (G-F-P) fluorescence [1]. Somatic stimulation resulted in a rapid and transient increase in GCaMP (Gee-Camp) fluorescence, with an increase in the number and intensity of GFP [2].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for GCaMP is correct. 	Comment by Lenovo: Response：
This pronunciation is correct.
2.14.1. LAB MEDIA: Figure 2A Video Editor: Highlight the region within the white dashed triangle 
2.14.2. LAB MEDIA: Figure 2B Video editor: Highlight the dots showing increased green fluorescence

2.15. PENS-PC6 application resulted in similar changes in GCaMP fluorescence as somatic stimulation [1]. The neurons were marked and numbered within a single T1-DRG after tracing with imaging software [2].
2.15.1. LAB MEDIA: Figure 2C. Video editor: Highlight the dots showing increased green fluorescence 
2.15.2. LAB MEDIA: Figure 2D. Video editor: Highlight the circled dots (neurons)

2.16. Neurons showing fluorescence intensity changes exceeding 130% of the F0 (F-zero) threshold were considered positive responses [1]. The histogram displayed the different diameters of neurons responsive to PENS-PC6 [2]. The PENS-PC6 stimulation showed increased heart rate [3].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for F0 is correct. 	Comment by Lenovo: Response：
This pronunciation is correct.
2.16.1. LAB MEDIA: Figure 2E and F
2.16.2. LAB MEDIA: Figure 2G Video Editor: Sequentially highlight the bars
2.16.3. LAB MEDIA: Figure 2H
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