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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  	Comment by Samal, Juhi: This depends on my visual confluency comment later in the file.
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?  Yes
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?   NoNO
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:  19
Number of Shots:  40

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. Juhi Samal: Broadly, our research aims at understanding the mechanistic roles of sugars or glycans in neuroinflammation and how the cellular/sub-cellular glycosylation pathways can be therapeutically targeted in aging and brain disorders.

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. : 

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. Juhi Samal: Currently, there is a gap in knowledge about subcellular glycans, their role and modulation in different disease pathophysiologies including the acute and chronic brain diseases like stroke and Alzheimer’s.

What advantage does your protocol offer compared to other techniques?
1.7. JuhiSamal/Dan Tyrrell: This protocol provides a platform for quantitative estimation and compositional information about mitochondrial glycans compared to the few previous studies on sub-cellular glycosylation that rely on lectins for detection.
How will your findings advance research in your field?
1.8. Juhi Samal/Dan Tyrrell: This protocol and our research aim at advancing the knowledge about the role of glycans in neuro-immune interactions and how can that be leveraged to design therapies for CNS disorders.
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.

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement. Add your title (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) as this will included in the promotional materials.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. 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.
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: 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.



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.) 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. Isolation of Mitochondria from Microglial Cells
Demonstrator: Dan Tyrrell/Juhi Samal 

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, obtain BV-2 (B-V-Two) microglial cells derived from C57BL/6 (C-Fifty-Seven-B-L-Bar-Six) mice [1]. Maintain them in DMEM (D-M-E-M) low glucose medium supplemented with 10% FBS, 1% penicillin-streptomycin, and 1% non-essential amino acids [2]. Grow the cells in T-175 (T-One-Seventy-Five) flasks until they reach 70 to 80% confluency [3].
2.1.1. WIDE: Talent holding a dish of BV-2 cell culture. 
2.1.2. Talent adding media to the BV-2 cell culture flasks. 
2.1.3. Shot of the T-175 flasks in the incubator with visible confluency of the cells.	Comment by Samal, Juhi: What does visible confluency shot mean?
2.2. Aspirate the media from the flask [1]. Resuspend the cell pellet in 1 milliliter of growth medium [2]. Using trypan blue, count the cells [3-TXT].
2.2.1. Talent removing media from the flask with an aspirator.
2.2.2. Talent resuspending the pellet in fresh media with a pipette.
2.2.3. Talent mixing cells with trypan blue and counting under a microscope or automated cell counter. TXT: Proceed with mitochondrial isolation if cell pellet contains 2 x 107 cells
2.3. Centrifuge the cells in a 2-milliliter microcentrifuge tube at 500 g for 5 minutes [1]. Carefully aspirate and discard the supernatant [2].
2.3.1. Talent placing tubes in the centrifuge and setting parameters.
2.3.2. Talent aspirating the supernatant with a pipette, leaving the pellet intact.
2.4. Add 800 microliters of mitochondrial isolation reagent A [1] and vortex at medium speed for 5 seconds [2]. Then incubate the tube on ice for exactly 2 minutes [3].
2.4.1. Talent pipetting reagent A into the tube.
2.4.2. Talent vortexing the tube.
2.4.3. Talent placing the tube on ice and starting the timer.
2.5. Add 10 microliters of mitochondrial isolation reagent B [1], and vortex at maximum speed for 5 seconds [2]. Incubate on ice for 5 minutes, vortexing at maximum speed every minute [3].
2.5.1. Talent adding reagent B. 
2.5.2. Talent placing the tube on a vortex. 
2.5.3. Talent intermittently vortexing the tube on ice every minute.
2.6. Now, add 800 microliters of mitochondrial isolation reagent C and invert the tube to mix [1], and centrifuge at 700 g for 10 minutes at 4 degrees Celsius [2].
2.6.1. Talent adding reagent C and inverting the tube gently.
2.6.2. Talent placing the tube in centrifuge and setting conditions.
2.7. Transfer the supernatant to a new 2-milliliter tube [1] and centrifuge at 3,000 g for 15 minutes at 4 degrees Celsius [2].
2.7.1. Talent transferring the supernatant to a fresh tube.
2.7.2. Talent placing it in the centrifuge.
2.8. Transfer the supernatant containing the cytosolic portion to a new tube [1]. The pellet contains the isolated mitochondria [2]. Add 500 microliters of mitochondrial isolation reagent C to the pellet [3] and centrifuge at 12,000 g for 5 minutes [4].
2.8.1. Talent pipetting the cytosolic supernatant into another tube.
2.8.2. Close-up of the mitochondrial pellet remaining in the tube.
2.8.3. Talent resuspending the pellet.
2.8.4. Talent places the tube in a centrifuge. 
2.9. Use the pellet for protein quantification and processing, or store at minus 80 degrees Celsius until use [1].
2.9.1. Talent either placing the pellet into a freezer box or preparing it for analysis.

3. Protein Extraction and Mass Spectrometric Identification of N-Glycans from Mitochondria 
Demonstrator: Juhi Samal/ Video recording at NC State University 	Comment by Samal, Juhi: One stage highlighted in the protocol in blue will be sent as a pre-recorded video by NCSU co-authors in Dr. Muddiman’s lab.
3.1. Resuspend the isolated mitochondria in 50 microliters of protein isolation buffer [1]. Leave the suspension on ice for 20 minutes [2].
3.1.1. Talent adding buffer to the mitochondrial pellet.
3.1.2. Talent placing tube on ice.
3.2. Aspirate and dispense three times and leave on ice for 20 minutes, vortexing before use [1]. If not fully solubilized, add another 50 microliters of buffer and pool in the same tube [2]. Centrifuge at 13,000 g for 10 minutes [3].
3.2.1. Talent performing repeated aspiration and dispensing.
3.2.2. Talent adding additional buffer and combining contents.
3.2.3. Talent placing tube in centrifuge and setting speed.
3.3. Recover the supernatant, freeze at minus 80 degrees Celsius for at least 1 hour [1], and dry using a vacuum concentrator [2].
3.3.1. Talent recovering supernatant and placing the it in the freezer.
3.3.2. Talent transferring tube to vacuum concentrator.
3.4. For the detection of released glycans, resuspend the dried N-linked glycans in 50 microliters of LCMS (L-C-M-S) grade water [1]. Pipette 5 microliters of resuspended mitochondrial glycans onto a sample spot on a Teflon microwell slide [2].
3.4.1. Talent adding 50 µL of LCMS grade water to the dried supernatant. 
3.4.2. Shot of 5 µL of the suspension being pipetted onto a Teflon microwell slide. 
3.5.  Ionize and detect N-glycans in negative ionization mode using an electrospray solvent consisting of 60% acetonitrile and 1 millimolar acetic acid at a flow rate of 2 microliters per minute and a voltage of 3.2 kilovolts [1].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20794643
3.5.1. SCREEN: The flow solvent is being selected and the flow parameters are being set. 
3.6. Couple IR-MALDESI (I-R-Mall-Desi) to a HRAM (H-Ram) mass spectrometer set at a resolving power of 240,000 full width at half maximum at mass-to-charge ratio 200 to analyze between 500 and 2,000 mass-to-charge ratio in negative ionization mode [1].
3.6.1. SCREEN: The IR-MALDESI device is being connected to the mass spectrometer and the data acquisition parameters are being set.
3.7. Manually identify the N-linked glycans by searching for monoisotopic masses [1]. Confirm isotopic distributions using mass-to-charge spacing to determine doubly and triply charged ions with a minimum ion flux threshold of 1,000 ions per second [2].
3.7.1. SCREEN: N-linked glycans are being searched for using monoisotopic masses. 
3.7.2. SCREEN: Mass-to-charge spacing is being used to confirm isotopic distribution. 
3.8. Convert the raw mass spectra from mass-to-charge ratios to neutral monoisotopic masses [1].	Comment by Samal, Juhi: This is not a software step but an excel file calculation and could be probably removed from filming
3.8.1. SCREEN: Display of software interface with conversion of mass spectra shown in real time.
3.9. Then upload the monoisotopic masses to an online oligosaccharide structure prediction tool to determine potential glycan compositions [1]. Confirm annotations using an experimentally curated glycomic database [2].  
3.9.1. SCREEN: The monoisotopic mass list is being uploaded to the structure prediction tool.
3.9.2. SCREEN: The predicted glycan compositions are being verified against the database and applying necessary structural filters.
3.10. Ensure each identification is within 2.5 parts per million mass measurement accuracy margin, contains the core N-linked glycan structure and excludes pentose, 3-deoxy-D-manno-octulosonic acid, or uronic acid monosaccharides [1].
3.10.1. SCREEN: Show identification with MMA, Core-linked structure.
AUTHORS: For this shot, please hover the cursor over the MMA and glycan structure

3.10.2. 

Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Samal, Juhi: Are we supposed to record this part or is this done by JoVE video editors?
· 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: 96
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Mitochondrial protein concentrations obtained from six independent preparations showed no significant variation, confirming high reproducibility [1].
4.1.1. LAB MEDIA: Figure 2B. 

4.2. Western blot analysis showed COX IV (Cox-four) expression only in the mitochondrial fractions [1], and GAPDH (G-A-P-D-H) only in cytoplasmic fractions, confirming the purity of mitochondrial isolations and the absence of non-mitochondrial contamination [2].	Comment by Samal, Juhi: Usually pronounced as GAP-D-H
4.2.1. LAB MEDIA: Figure 3. Video editor: Highlight the bands in COX IV row
4.2.2. LAB MEDIA: Figure 3. Video editor: Highlight the bands in GAPDH row

4.3.  Distinct sialylated, phosphorylated, and sulfated N-glycan structures were detected in mitochondrial extracts using IR-MALDESI [1].
4.3.1. LAB MEDIA: Figure 4. Video editor: Please highlight the six peaks with the multicolored schematic over it
4.4. Chi-squared values testing a goodness-of-fit confirm the detection of N-linked glycans with one and two chlorine adducts, confirming the detection of these glycan compositions using IR-MALDESI [1]. 
4.4.1. LAB MEDIA: Figure 5B. Video editor: Please sequentially highlight A to D
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