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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? 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://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
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


Current Protocol Length
Number of Steps:  20
Number of Shots:  33

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 


REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Ya Hou: This research focuses on the prevention and treatment of high-altitude hypoxia-induced brain damage with traditional Chinese medicine, aiming to uncover its active components and the mechanisms underlying mitochondrial protection.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: LAB MEDIA: Figure 1J-1L.


What are the most recent developments in your field of research?
1.2. Ya Hou: Increasing the energy supply of neurons by promoting mitochondrial transfer is a novel strategy of traditional Chinese medicine to prevent and treat high-altitude hypoxia-induced brain damage.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

What technologies are currently used to advance research in your field?
1.3. Ya Hou: Microfluidic organoid chips and the second near-infrared region imaging are employed to explain active substances and mechanisms of traditional Chinese medicine in preventing and treating hypoxic brain damage.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.8.1.



Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
2. [bookmark: OLE_LINK18]Nucleotide (ATP, ADP, and AMP) Content Assay
Demonstrator: Ya Hou

2.1. To begin, add 1 milliliter of extraction reagent I (one) to each well of a 6-well plate [1]. Lyse the cells by sonicating them on an ice bath using an ultrasonic cell disruption apparatus [2-TXT].  
2.1.1. WIDE: Talent adding extraction reagent I into the wells of a 6-well plate using a pipette.  
2.1.2. Talent sonicating the 6-well plate on an ice bath using an ultrasonic cell disruption apparatus. TXT: Power: 300 W; Ultrasonic waves: 3 s; Interval: 7 s; Total time: 3 min

2.2. Now, place the lysed cells into a high-speed refrigerated centrifuge and spin at 10,304 g for 10 minutes at 4 degrees Celsius [1].  
2.2.1. Talent placing the sample tubes or plate into a high-speed refrigerated centrifuge and initiating the spin.

2.3. Transfer 0.75 milliliters of the supernatant into a 2-milliliter tube [1]. Add 0.75 milliliters of extraction reagent II (two) [2], mix by shaking with a vortex mixer [3], and centrifuge again at 10,304 g for 10 minutes at 4 degrees Celsius [4].  
2.3.1. Talent pipetting supernatant into a new 2.0 milliliter tube.  
2.3.2. Talent adding extraction reagent II to the tube.  
2.3.3. Talent mixing the contents using a vortex mixer.  
2.3.4. Talent placing the tube into a refrigerated centrifuge.

2.4. Pipette the supernatant [1] and filter it through a 0.22-micrometer needle-type microporous filter membrane into a brown vial [2].  
2.4.1. Talent pipetting the supernatant.
2.4.2. Talent filtering the supernatant through the microporous membrane into a brown vial.

2.5. Open the chromatography software [1] and set the injection volume to 10 microliters, column temperature to 27 degrees Celsius, flow rate to 0.8 milliliters per minute, detection wavelength to 254 nanometers, and detection duration to 70 minutes [2]. Set the gradient elution procedure according to the details provided in this Table [3].  
2.5.1. A talent at the computer opening the chromatography software. Videographer: Please make sure the computer screen is clearly visible in the frame.
2.5.2. SCREEN: To be provided by authors: Software interface showing setting of injection volume, column temperature, flow rate, detection wavelength, and duration.  
2.5.3. LAB MEDIA: Table 1.
Authors: Please record the screen for all the SCREEN shots following our guidelines and upload them along with a summary to your project page: https://review.jove.com/account/file-uploader?src=20411563 

2.6. Click the Execute button to automatically inject the sample and detect the content of ATP, ADP, and AMP in the serial standard solutions and sample solutions, according to the program set previously [1].  
2.6.1. SCREEN: To be provided by authors: Clicking the Execute button and observing the detection of the content of ATP, ADP, and AMP in the serial standard solutions and sample solutions.

3. Cellular Termal Shift Assay (CETSA)

3.1. Lyse normal HT22 (H-T-twenty-two) cells in a Petri dish for 20 minutes by repeatedly pipetting the cells [1-TXT].  
3.1.1. Talent pipetting HT22 cells in a Petri dish with protease inhibitor-containing lysate. TXT: Use protease inhibitor-containing lysate at 100:1 ratio for lysis

3.2. Collect the lysate [1] and sonicate on an ice bath using an ultrasonic cell disruption apparatus [2-TXT]. Then, centrifuge at 10,304 g for 20 minutes at 4 degrees Celsius [3] and collect the supernatant [4].  
3.2.1. Talent collecting the lysate.
3.2.2. Talent sonicating the lysate tube on an ice bath using ultrasonic apparatus. TXT: Power: 300 W; Ultrasonic waves: 3 s; Interval: 7 s; Total time: 3 min  
3.2.3. Talent centrifuging the tube.
3.2.4. Talent pipetting out the supernatant.

3.3. Divide the supernatant into 7 control and 7 Sal-treated groups and incubate them at room temperature for 30 minutes [1], then further incubate at increasing temperature for 3 minutes using a metal heating temperature control instrument [2].  
3.3.1. A shot of 7 control and 7 sal-treated tubes.  
3.3.2. Talent using a metal heating device to incubate tubes at the designated temperatures. TXT: Incubation temperature: 37 °C, 42 °C, 47 °C, 52 °C, 57 °C, 62 °C, and 67 °C 

3.4. After centrifuging the samples again, measure the total protein concentration of the collected supernatant using a bicinchoninic acid protein concentration assay kit, following the manufacturer’s instructions [1].  
3.4.1. Talent adding supernatant, followed by a reagent from the BCA kit into a tube.

3.5. Now, prepare 10 percent separation gel using a PAGE (Page) gel rapid preparation kit by following the manufacturer’s instructions [1].  
3.5.1. Talent preparing separation gel using the components from the rapid preparation kit.

3.6. Load 3 microliters of pre-stained color protein marker and 14 microliters of each sample into the wells of the separation gel, ensuring a final protein amount of 20 micrograms per well [1].  
3.6.1. Talent loading marker and samples into the gel wells.

3.7. Run the gel using electrophoresis buffer for 1 hour at 80 to 100 millivolts to separate the proteins [1].  
3.7.1. Talent running the electrophoresis apparatus with the gel inserted.

3.8. Transfer the proteins from the gel onto a PVDF (P-V-D-F) membrane using rapid membrane transfer solution and a sandwich structure at 400 milliamperes for 30 minutes [1-TXT].  
3.8.1. Talent transferring the proteins from the gel onto a PVDF membrane using rapid membrane transfer solution and a sandwich structure. TXT: Sandwich structure: Cotton–filter paper–PVDF membrane–protein gel–filter paper–cotton

3.9. Block the PVDF membranes using 5 percent bovine serum albumin solution for 1 to 2 hours at room temperature [1].  
3.9.1. Talent adding bovine serum albumin solution to the membrane and incubating at room temperature.

3.10. Then, add 5 milliliters of diluted primary antibody to the PVDF membranes [1] and incubate at 4 degrees Celsius overnight [2].  
3.10.1. Talent adding 5 milliliters of diluted primary antibody to the PVDF membranes.
3.10.2. Talent placing the PVDF membranes with diluted primary antibody in a refrigerator.

3.11. Wash the membranes three times with tris-buffered saline with Tween 20 or TBST (T-B-S-T) for 5 minutes each to remove unbound primary antibodies [1].  
3.11.1. Talent washing membranes in TBST buffer.

3.12. Incubate the washed membranes with diluted horseradish peroxidase-coupled secondary antibody for 2 hours at room temperature on a decolorization shaker [1].  
3.12.1. Talent placing the membranes on a shaker with the diluted HRP-coupled secondary antibody and allowing incubation.

3.13. After two hours, wash the membranes three times with TBST for 5 minutes each to remove any residual secondary antibody [1].  
3.13.1. Talent performing TBST wash on the membranes.

3.14. Cover the membranes with ECL (E-C-L) chemiluminescence developer [1], then image the target protein signal using an imaging system [2].  
3.14.1. Talent adding ECL developer over the membranes.  
3.14.2. Talent placing the membrane into an imaging system to capture the chemiluminescent protein signal.

3.14.3. 

Results
4. Results 

4.1. This figure illustrates the effect of salidroside on ATP, ADP, and AMP levels in HT22 cells under hypoxic conditions induced by cobalt chloride [1].
4.1.1. LAB MEDIA: Figure 1A-1C, 1J-1L.
4.2. Standard curves for ATP, ADP, and AMP were established for quantification by high-performance liquid chromatography [1].
4.2.1. LAB MEDIA: Figure 1A-1C. Video Editor: Highlight A when the VO days ATP, B when the VO says ADP, and C when the VO says AMP.
4.3. ATP and ADP levels were significantly decreased in cobalt chloride-treated HT22 cells [1], and further reduced with dorsomorphin treatment [2], while salidroside treatment restored both ATP and ADP levels [3].
4.3.1. LAB MEDIA: Figure 1J, 1K. Video Editor: Highlight the red bars.
4.3.2. LAB MEDIA: Figure 1J, 1K. Video Editor: Highlight the yellow bars.
4.3.3. LAB MEDIA: Figure 1J, 1K. Video Editor: Highlight the pink bars.
4.4. AMP levels significantly increased in the cobalt chloride-treated group [1] but were reduced upon salidroside treatment [2].
4.4.1. LAB MEDIA: Figure 1L. Video Editor: Highlight the red bar.
4.4.2. LAB MEDIA: Figure 1L. Video Editor: Highlight the pink bar.
4.5. Salidroside treatment increased the thermal stability of AMPKα (A-M-P-K-alpha), phosphorylated-AMPKα, Sirt1 (S-I-R-T-ONE), and hypoxia inducible factor one alpha, indicating potential interaction with these mitochondrial proteins [1].
4.5.1. LAB MEDIA: Figure 2B-2E. Video Editor: Highlight the red lines in all the graphs and emphasize B when the VO says “AMPKα”, C when the VO says “phosphorylated-AMPKα”, D when the VO says “Sirt1”, and E when the VO says “hypoxia inducible factor one alpha”.
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