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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
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.
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. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  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://review.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?   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:  26
Number of Shots:  56

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

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 30 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. 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 30 or fewer words.

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 30 or fewer words.
What technologies are currently used to advance research in your field?
1.3. 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 30 or fewer words.
What are the current experimental challenges?
1.4. 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 30 or fewer words.

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 30 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 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. 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 30 or fewer words.
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 30 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. 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 30 or fewer words.


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

Testimonial Questions (OPTIONAL): 

Videographer: 

· Please ensure that all testimonial shots are captured in a wide-angle format, while also maintaining sufficient headspace, given that the final videos will be rendered in a 1:1 aspect ratio.
· Also, kindly note that testimonial statements will be presented live by the authors, offering their spontaneous perspectives.

· Note: Testimonial statements will not appear in the video but may be featured in our promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. This will appear in our journal’s promotional materials.
· During the shoot, the author should speak naturally in their own words, using complete sentences and a conversational tone—no script will be provided.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)


Ethics Title Card
This research has been approved by the Ethics Committee at Beihang University


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating 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 for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Fabrication and Sterilization of Polydimethylsiloxane (PDMS) Microfluidic Devices
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, transfer the PDMS  base and curing agent into a centrifuge tube [1-TXT]. Place the centrifuge tube containing the mixture into a centrifugal stirrer mixer [2].
2.1.1. WIDE: Talent transferring weighed out PDMS base and curing agent into a centrifuge tube. TXT: PDMS: Curing agent: 10:1
2.1.2. Talent placing the centrifuge tube into a centrifugal stirrer mixer.
2.2. Centrifuge at 2000 g for 4 minutes twice, to mix and to degas [1]. Pour 13 to 15 grams of the degassed PDMS into the microfluidic mold, ensuring the bottom of the mold is completely covered [2].
2.2.1. Talent inputting centrifugation parameters.
2.2.2. Talent initiating the second 4-minute centrifugation.
2.2.3. Talent pouring the degassed PDMS into the mold and evenly covering the bottom surface.
2.3. Now place the mold in a vacuum desiccator [1]. Then use a vacuum pump to evacuate air for 5 to 10 minutes to thoroughly remove bubbles from the PDMS [2].
2.3.1. Talent placing the mold into a vacuum desiccator.
2.3.2. Talent activating the vacuum pump to evacuate air.
2.4. Using a rubber bulb, gently tap the surface of the PDMS to break any remaining surface bubbles [1]. Transfer the mold to a convection oven and bake at 80 degrees Celsius for 100 minutes to cure the polydimethylsiloxane [2].
2.4.1. Talent using a rubber bulb to tap on the surface of the mold.
2.4.2. Talent placing the mold into a convection oven and setting it to 80 degrees Celsius.
2.5. Once the PDMS is fully cured, gently slide the tip of a scalpel under the edge of the PDMS to carefully lift and separate it from the mold [1]. Using a biopsy punch with a diameter of 2.0 to 2.5 millimeters, create holes in the PDMS for culture medium infusion and cell loading [2].
2.5.1. Shot of a scalpel tip being inserted under the edge of the cured polydimethylsiloxane and lifting it out of the mold.
2.5.2. Talent using a biopsy punch to create inlet and outlet holes in the polydimethylsiloxane.
2.6. Remove any surface impurities from the PDMS using adhesive tape [1], then place it in a clean glass dish and wrap it with aluminum foil for storage [2].
2.6.1. Talent dabbing the PDMS surface with adhesive tape to remove dust.
2.6.2. Talent placing the cleaned PDMS in a glass dish and wrapping it in aluminum foil.
2.7. Prior to the experiment, autoclave the microfluidic device at 121 degrees Celsius and 101 kilopascals for 5 minutes to ensure sterility [1].
2.7.1. Talent placing the wrapped device in the autoclave and setting the sterilization conditions.
3. Coating Coverslips with Poly-D-Lysine for Microfluidic Cell Culture
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Place a coverslip intended for conventional microfluidic devices in a 35-millimeter culture dish [1]. Add 2 milliliters of 0.1 milligram per milliliter poly-D-lysine solution to the dish [2]. Incubate the dish at 37 degrees Celsius for 6 hours or overnight [3].
3.1.1. Talent placing the coverslip in the center of the 35 millimeter culture dish.
3.1.2. Talent pipetting 2 milliliters of poly-D-lysine solution into the dish.
3.1.3. Talent placing the dish into a 37 degrees Celsius incubator.
3.2. After incubation, carefully retrieve the poly-D-lysine solution for reuse or proper disposal [1]. Now add 2 milliliters of sterile ultrapure water to the dish [2]. Rotate it 50 times clockwise, followed by 50 times counterclockwise [3].
3.2.1. Talent removing the dish from the incubator and aspirating the poly-D-lysine solution.
3.2.2. Talent pipetting 2 mL of sterile ultrapure water into the dish.
3.2.3. Talent rotating the dish back and forth with sterile water.
3.3. Aspirate the water using a vacuum pump connected to a sterile pipette tip, collecting waste in a liquid waste container [1-TXT]. After all washes are complete, allow the coverslips to air-dry naturally in a biosafety cabinet before use [2].
3.3.1. Talent aspirating the water from the dish into a waste container using a pipette connected to a vacuum pump. TXT: Repeat wash for total of  3 washes
3.3.2. Talent placing washed coverslips in a biosafety cabinet for air drying.
4. In Vitro Culture of Cortical Neurons in Conventional or Large-Scale Microfluidic Devices
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Using sterile fine-tip forceps, place the autoclaved microfluidic chip at the center of the glass surface with microchannels facing downward [1]. Gently press the chip onto the glass surface using a 200-microliter pipette tip to ensure complete adhesion [2].
4.1.1. Talent using fine-tip forceps to position the chip at the center of the coverslip.
4.1.2. Talent pressing down on the chip using a 200 microliter pipette tip.
4.2. Next, mark the left chamber with a dot using a permanent marker to designate the soma compartment [1]. Aspirate 10 microliters of neuronal suspension with a 10-microliter pipette [2]. Then slowly dispense the suspension into the loading port above the marked soma compartment [3].
4.2.1. Talent marking the left chamber of the microfluidic chip with a dot.
4.2.2. Talent aspirating neuronal suspension using a pipette.
4.2.3. Talent dispensing cell suspension into the soma port.
4.3. Confirm proper fluid flow into the lower reservoir of the left chamber [1]. Transfer the culture dish to a humidified incubator set at 37 degrees Celsius and 5 percent carbon dioxide for 20 minutes [2].
4.3.1. Talent visually inspecting the flow of fluid into the reservoir.
4.3.2. Talent placing the dish into a humidified incubator.
4.4. After incubation, place the dish under a 20X phase-contrast microscope to confirm media perfusion from the soma compartment to the axonal compartment through the microchannels [1].
Authors: Please create scope videos of the shots labeled as SCOPE and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21019123
4.4.1. SCOPE: Show fluid movement from the soma side to the axonal side under phase-contrast microscope.
4.5. Now, pipette 150 microliters of neuronal basal medium to the upper port of the axonal compartment [1]. Similarly, add 150 microliters of complete neuronal medium to the upper port of the soma compartment [2].
4.5.1. SCOPE: Talent pipetting basal medium into the axonal port.
4.5.2. SCOPE: Talent pipetting complete medium into the soma port.
4.6. Next, pour 20 milliliters of ultrapure water into a 150-millimeter culture dish to create a humidity chamber [1]. Place the 35-millimeter culture dish inside the large dish [2]. Then transfer the entire culture system to the incubator and maintain for the required duration [3].
4.6.1. Talent pouring water into a large dish.
4.6.2. Talent placing the smaller culture dish inside the larger humidity chamber.
4.6.3. Talent transferring the entire setup into the incubator.
4.7. Use a 10 centimeter Petri dish for placement of the large-scale microfluidic device [1]. Choose either full-channel or interval-channel seeding based on experimental needs, as each method requires different axonal injury protocols [2]. After seeding is completed, add 5 milliliters of complete neuron culture medium to the Petri dish to maintain neuron growth [3].
4.7.1. Talent placing the large-scale microfluidic device in a 10 centimeter dish.
4.7.2. Talent performing either full-channel or interval-channel seeding. 
4.7.3. Talent pipetting neuron culture medium into the large Petri dish.


5. Establishing an In Vitro Axonal Injury Model in Conventional Microfluidic Devices
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Transfer an appropriate amount of neuronal basal medium into a new 15-milliliter centrifuge tube for later use [1]. Place a microfluidic device containing cortical neurons on a clean bench [2]. 
5.1.1. Talent pipetting neuronal basal medium into a clean centrifuge tube.
5.1.2. Talent removing the cultured device and placing it on a clean workbench.
5.2. Using lint-free paper, dry the bottom of the 35-millimeter culture dish [1]. Then use a 200-microliter pipette to aspirate the medium from the two right-side holes of the microfluidic device [2].
5.2.1. Talent drying the base of the dish with lint-free paper.
5.2.2. Talent aspirating medium from both right-side holes.
5.3. Next, connect a vacuum pump tubing to a sterile, filter-free 200 microliter pipette tip [1]. Turn on the vacuum pump at a suction rate of 60 liters per minute [2] and aim the tip at the connection point between the lower hole of the axon terminal chamber and the chamber to aspirate the old medium, causing axon breakage due to negative pressure [3]. 
5.3.1. Talent connecting vacuum tubing to a pipette tip.
5.3.2. Shot of pump being turned on.
5.3.3. Talent aspirating fluid from the axon chamber.
5.4. Replace the pipette tip [1] and draw 150 microliters of neuronal basal medium, slowly adding it through the lower hole of the right chamber [2-TXT].
5.4.1. Shot of the pipette tip being replaced.
5.4.2. Talent slowly adding fresh medium via a new tip. TXT: Use the two right-side holes alternately to add liquid to one and aspirate from the other immediately
5.5. After the performing addition and aspiration 4 times, replace with fresh complete neuronal medium [1]. Then aspirate the old medium from the cell body side hole [2] and add fresh complete neuronal medium containing drugs if needed [3].
5.5.1. Talent adding fresh complete medium to complete the process.
5.5.2. Talent aspirating old medium from the soma side.
5.5.3. Talent adding drug-containing medium to the soma chamber.

5.6. Place the microfluidic device along with the culture dish in a 150-millimeter culture dish and continue culturing for the required time such as 24 hours [1].
5.6.1. Talent placing the culture dish inside the larger dish for incubation.

6. Large-Scale Microfluidic Device Axonal Injury
Demonstrator: Click here to enter name of demonstrator(s) 

6.1. For manual axonal injury, seed neurons into all chambers of the large-scale microfluidic device [1]. Incubate the device at 37 degrees Celsius in a humidified incubator with 5 percent carbon dioxide for three days [2].
6.1.1. Talent pipetting neurons into each chamber of the device.
6.1.2. Talent placing the seeded device into a humidified incubator.
6.2. On day 7 in vitro, remove the culture dish containing the microfluidic device from the incubator and place it on a sterile stage [1]. Prepare a microscope with 20X magnification and sterilize the work area using 75 percent ethanol [2].
6.2.1. Talent moving the culture dish onto a sterile platform.
6.2.2. Talent wiping down the workspace and microscope with ethanol.
6.3. Hold a 10-microliter sterile filtered pipette tip and identify axon bundles in the original microchannels under microscope guidance [1]. Perform longitudinal scratches along each axon bundle using the pipette tip [2]. Observe the axon breakage under the microscope in real time [3].
6.3.1. SCOPE: View of axon bundles inside microchannels under 20 times magnification.
6.3.2. SCOPE: Talent using pipette tip to scratch along axons.
6.3.3. SCOPE: Real-time visualization of broken axons after scratching.

6.3.4. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 218.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 
AUTHORS: Please note that the results section is limited to 200 words. The results of Figure 8 was not incorporated. If you would like to revise the results, please ensure to adhere to the word limit
7.1. A standard microfluidic device successfully guided axonal growth of cortical neurons through microchannels without permitting soma entry [1], as confirmed by βIII (beta-three) -tubulin staining at 7 days in vitro [2].
7.1.1. LAB MEDIA: Figure 2 	Video editor: Please highlight image A
7.1.2. LAB MEDIA: Figure 2B	Video editor: Please highlight image B
7.2. Neuronal density showed no significant difference following axonal injury, indicating no observable neuronal death [1].
7.2.1. LAB MEDIA: Figure 2	Video editor: Please highlight image C and emphasize the bar graph
7.3. A large-scale microfluidic device with a 3-dimensional expandable design was developed to meet the cell yield requirements for multi-omics analyses [1]. Both unpunched and perforated PDMS replicas adhered securely to 10-centimeter dishes or PC boards [2].
7.3.1. LAB MEDIA: Figure 3A–C.	Video editor: Please show images A to C sequentially
7.3.2. LAB MEDIA: Figure 3D,E. 
7.4. Axonal damage induced by vacuum aspiration or pipette tip scratching led to clearly severed axons with disrupted morphology [1], in contrast to intact axons prior to injury [2].
7.4.1. LAB MEDIA: Figure 4	
7.4.2. LAB MEDIA: Figure 4	Video editor: Please highlight images A and C
7.5. Axonal regeneration was observed at both 6 hours and 24 hours  following injury, while uninjured axons remained stable [1].
7.5.1. LAB MEDIA: Figure 5	Video editor: Please highlight images B when VO says “6 hours”, C when VO says “24 hours” and A when Vo says “uninjured axons remained stable”
7.6. Protein concentration in neuron cultures significantly increased from 1420.4 micrograms per milliliter at baseline [1] to 1748.9 micrograms per milliliter at 6 hours [2], and to 1823.7 micrograms per milliliter at 24 hours post-injury [3].
7.6.1. LAB MEDIA: Figure 6B. Video editor: Highlight the first bar labeled “(–)Ax” 
7.6.2. LAB MEDIA: Figure 6B. Video editor: Highlight the second bar labeled “(+)Ax6h” 
7.6.3. LAB MEDIA: Figure 6B. Video editor: Highlight the third bar labeled “(+)Ax24h” 
7.7. RNA yields from control and axon-injured groups were nearly identical [1]. RNA sequencing revealed 595 injury-specific genes and 609 control-specific genes, with 17,471 genes shared between groups [2].
7.7.1. LAB MEDIA: Figure 7A. 
7.7.2. LAB MEDIA: Figure 7B. Video editor: Emphasize the non-overlapping blue and red regions of the Venn diagram, then the overlapping central region.
7.8. KEGG pathway analysis identified significant upregulation of oxidative phosphorylation, reactive oxygen species response, mitophagy, and TCA cycle pathways post-injury [1].
7.8.1. LAB MEDIA: Figure 7C. 
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