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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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

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 to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

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. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out. Statements removed completely.

4. 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 section is 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:  52

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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: Why is your protocol significant? OR What key questions can this method help 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.

REQUIRED: What is the main advantage of this technique?
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.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. 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.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
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.

OPTIONAL: Why is visual demonstration of this method critical?
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.

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.8. Tissue collection was performed under conditions authorized by the Johns Hopkins Animal Care and Use Committee.

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Small Scale Ganglioside Extraction and Partial Purification
2.1. To begin, weigh a single fresh or thawed mouse brain or sagittal half-brain and place it in a Potter-Elvehjem homogenizer prechilled in a bucket of ice [1]. Add 4.1 milliliters of water per gram of tissue wet weight and homogenize it with 10 strokes [2]. 
2.1.1. WIDE: Talent weighing the tissue
2.1.2. Talent homogenizing the tissue by giving strokes
2.2. Add 13 milliliters of methanol per gram of tissue, transfer it to ambient temperature of 22 degrees Celsius and mix [1]. Transfer the tissue to a thick-walled glass screw-capped tube with a PTFE-lined screw cap and mix thoroughly [2]. 
2.2.1. Talent adding methanol and mixing
2.2.2. Talent transferring the contents to the tube and mixing it
2.3. Add 6.5 milliliters of chloroform per gram of tissue, cap it and mix thoroughly [1]. Centrifuge at 450 times g for 15 minutes, then transfer the clear supernatant to a fresh screw-capped tube and measure the volume as recovered extract volume [2].
2.3.1. Talent adding chloroform to the tube and mixing it
2.3.2. Talent transferring the supernatant 
2.4. For partitioning, add 0.173 times the recovered extract volume of water to the clear supernatant, then cap it, vortex vigorously [1], centrifuge at 450 times g for 15 minutes [2]. Transfer the upper phase, which contains the gangliosides, into a fresh glass tube with a PTFE-lined screw cap [3].
2.4.1. Talent adding water to the supernatant, capping it and vortexing it
2.4.2. Talent putting the tubes for centrifugation
2.4.3. Talent transferring the supernatant into a fresh tube
2.5. To perform reverse phase cartridge chromatography, use a 5-milliliter glass syringe to wash a tC18 solid phase extraction cartridge with 3 milliliters of methanol [1], then add 3 milliliters of chloroform-methanol-water at a ratio of 2 to 43 to 55 [2]. 
2.5.1. Talent washing C-18 cartridge with methanol
2.5.2. Talent adding chloroform-methanol-water to the cartridge
2.6. Load the upper phase from previous step onto the tC18 cartridge through the same glass syringe [1], collect the flow-through and reload it onto the column to optimize adsorption [2].
2.6.1. Talent loading the upper phase onto the cartridge
2.6.2. Talent collecting the flowthrough
2.7. Wash the cartridge with 3 milliliters of chloroform-methanol-water and then with 3 milliliters of methanol-water [1-TXT]. 
2.7.1. Talent washing the cartridge with chloroform-methanol-water TEXT: Chloroform:Methanol:Water- 2:43:55, Methanol:Water- 1:1
2.8. Elute the gangliosides with 3 milliliters of methanol into a fresh screw-capped tube [1]. Evaporate to dryness under a gentle stream of nitrogen at a temperature greater or equal to 45 degrees Celsius [2]. Dissolve in methanol at 1 milliliter per gram of original tissue wet weight [3].
2.8.1. Talent collecting the methanol elute
2.8.2. Talent evaporating the elute
2.8.3. Talent dissolving the dried elute in methanol

3. Large Scale Ganglioside Extraction and Purification 
3.1. Place 100 grams of brain grey matter in a blender and add 1 milliliter per gram brain wet weight of chilled 10 millmolar potassium phosphate buffer of pH 6.8 [1], then homogenize on low for 20 seconds [2]. 
3.1.1. Talent putting tissue and buffer in the blender
3.1.2. Blender running at low speed
3.2. Add 8 milliliters of tetrahydrofuran per gram brain wet weight and homogenize on low for 10 seconds [1]. Decant into glass centrifuge bottles and centrifuge at 5,000 times g for 15 minutes [2]. 
3.2.1. Talent adding tetrahydrofuran and blending again
3.2.2. Talent decanting the contents in fresh tube
3.3. Collect the supernatant, measure its volume, and then transfer it to a glass separatory funnel [1]. Add 0.3 milliliters of ethyl ether per milliliter of the supernatant [2]. Shake vigorously, then allow it to sit undisturbed for 30 minutes [3] during which two phases, an upper ether phase and a lower aqueous phase, separate [4]. 
3.3.1. Talent adding the supernatant to separatory funnel
3.3.2. Talent adding ethyl ether to funnel
3.3.3. Talent shaking and then allowing it to sit undisturbed
3.3.4. Two phases after separation
3.4. Collect the lower phase, which contains the gangliosides, into a glass bottle with a PTFE-lined cap [1]. To the upper ether phase remaining in the separatory funnel, add 0.1 milliliter of water per milliliter of original supernatant from previous step [2]. 
3.4.1. Talent collecting the lower phase
3.4.2. Talent adding water to the upper phase remaining in the funnel
3.5. Shake vigorously, allow phases to separate, then collect the lower aqueous phase and combine it with the previously collected lower phase [1]. Evaporate the combined lower phases to a dry powder and weigh it [2].
3.5.1. Talent combining the two lower phases
3.5.2. Talent weighing the dried powder
3.6. To perform reverse phase chromatography, pre-wash a large scale tC18 (Pronounce: “tee see eighteen”) solid phase extraction cartridge by passing 50 milliliters of solvents through the column using vacuum or pressure for less than 1 minute per wash [1-TXT].
3.6.1. Talent washing the cartridge with solvent TEXT: Solvents: Methanol, Methanol:Water 1:1 and Chloroform:Methanol:Water- 2 :43: 55  
3.7. Load the upper phase from the phase separation onto the column by vacuum or pressure [1], then collect the flow through, reload it, and collect the flow through again for subsequent analysis [2].
3.7.1. Talent loading the upper phase onto the column
3.7.2. Talent reloading the flowthrough
3.8. Wash the column with 30 milliliters each of chloroform-methanol-water followed by methanol-water [1-TXT], then elute the gangliosides with 50 milliliters of methanol, and then again with 10 milliliter methanol [2]. 
3.8.1. Talent washing the column TEXT: Chloroform:Methanol:Water-2:43:55, methanol:water-1:1
3.8.2. Talent eluting with methanol
3.9. Collect each wash and elution separately [1]. Use thin liquid chromatography, or TLC, to confirm that gangliosides are absent from the flow through and washes and eluted in the first elution of methanol. Evaporate the eluted gangliosides to a dry powder and weigh them [2].
3.9.1. Washes and elution collected separately in tubes
3.9.2. Talent weighing the dry powder

4. Ganglioside Resolution and Staining 
4.1. To perform TLC, prepare a running solvent of chloroform-methanol-aqueous 0.25% potassium chloride [1-TXT]. Pour it into a 10 by 10-centimeter glass TLC chamber with a stainless-steel cover so that the solvent depth is 0.5 centimeters [2]. Cover the chamber and allow it to equilibrate for about 10 minutes [3]. 
4.1.1. Talent preparing the solvent TEXT: Choloroform:Methanol:KCl-60:35:8.
4.1.2. Talent pouring solvent into the chamber
4.1.3. Talent covering the chamber
4.2. Wash a 10-microliter Hamilton syringe with a beveled needle using methanol [1]. Draw 1 microliter of methanol into a glass syringe to fill the needle dead volume and then 1 microliter of sample or standard [2]. 
4.2.1. Talent washing the syringe
4.2.2. Talent drawing the methanol into the syringe
4.3. Spot the sample evenly onto the 5-millimeter pre-marked lines until less than 1 microliter of methanol solvent remains in the syringe [1]. Allow the plate to dry at 22 degrees Celsius after all samples are spotted [2]. 
4.3.1. Talent spotting the sample on pre-marked lines
4.3.2. Talent allowing the plate to dry
4.4. Place the spotted and dried plate into the preequilibrated TLC chamber with the bottom edge immersed in the running solvent [1]. Allow the running solvent to advance up the plate by capillary action until the solvent front reaches within 1 centimeter of the top of the plate [2]. 
4.4.1. Talent placing the plate in chamber with bottom edge immersed in the solvent
4.4.2. Solvent advanced up till the top of the plate
4.5. Remove and mark the solvent front at the edge of the plate with a pencil. Allow the solvents to evaporate completely either undisturbed or under mild air flow [1]. 
4.5.1. Talent marking the edge of the plate with pencil
4.6. In a chemical fume hood, place the TLC plate with the resolved gangliosides, origin end upside down, in a cut-away cardboard box to protect the walls of the hood from acid spray [1]. 
4.6.1. Talent placing the TLC plate in cardboard box inside the chemical hood
4.7. Place resorcinol spray reagent in a glass TLC sprayer, attach it to a source of pressurized nitrogen, and lightly spray the plate diagonally in the vertical and horizontal directions [1].
4.7.1. Talent spraying resorcinol spray onto the plate
4.8. Immediately cover the plate with a clean dry glass cover plate of the same dimensions and secure the cover plate in place with binder clips [1]. Heat the covered plate at 125 degrees Celsius for 20 minutes [2]. Gangliosides will appear dark purple against a white background [3].
4.8.1. Talent covering the plate with glass plate and securing it with binder clips
4.8.2. Talent heating the covered plate
4.8.3. Plate with purple spots against white background
4.9. To perform lipid staining, dip the TLC plate with the resolved gangliosides, origin side down, into a beaker containing the anisaldehyde stain [1]. Submerge to the running front for just over 2 seconds, then allow it to drain. Heat the TLC plate on a hot plate at low temperature to develop [2].
4.9.1. Talent dipping the TLC plate in stain solution in beaker
4.9.2. Talent heating the plate at low temperature



Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 157. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results:  Small and Large Scale Ganglioside Extraction and Partial Purification
5.1. This protocol provides gangliosides at sufficient quantity and purity for qualitative and quantitative determination. TLC resolution of 1 microliter provides ample material for resorcinol detection and resolves all of the major brain gangliosides for wild type and genetically modified mice [1].
5.1.1. LAB MEDIA: Figure 4 
5.2. Although the prepared mixed gangliosides are not free of other major lipids, they are of sufficient purity for mass spectrometric determination, either as native purified gangliosides in negative mode or after permethylation in positive mode [1].
5.2.1. LAB MEDIA: Figure 5
5.3. Large scale purification includes extraction, saponification, and HPLC resolution to provide purified major brain gangliosides suitable for biological experiments and for further chemical and enzymatic modifications [1]. An exemplary HPLC profile [2] and subsequent TLC analysis are shown [3].
5.3.1. LAB MEDIA: Figure 6
5.3.2. LAB MEDIA: Figure 6 Video Editor: Emphasize the profile on the left. 
5.3.3. LAB MEDIA: Figure 6 Video Editor: Emphasize the TLC on the right.
5.4. Alkali treatment or saponification is necessary to hydrolyze and remove contaminating phospholipids but will also hydrolyze natural modifications of gangliosides, such as O‑acetylated sialic acids, which may be important in some contexts [1].
5.4.1. LAB MEDIA: Figure 7



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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