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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  
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.

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 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. Filming location: Will the filming need to take place in multiple locations?   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:  25
Number of Shots:  54 

Introduction

1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 

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. F.Lisacek: Glycomics and glycoproteomics data accumulate in publications and if not for bioinformatics, glycome data collection, browsing and comparison would not be possible. My group and I strive to develop these tools with a strong concern for users.

REQUIRED: What is the main advantage of this technique?
1.2. F.Lisacek: To access and visualise information that will lead to strengthen, shape, or refute assumptions on the specificity of a glycome 

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. F.Lisacek: Glycome variations have been correlated with disease states that is why it is important to compare glycomes.

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.



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.

1.6. F.Lisacek: Demonstrating the procedure will be , Catherine Hayes from my laboratory. Julien Mariethoz  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

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. Accessing Resources from Glyco@Expasy and Exploring the Contextual Information of a Protein N-glycome
2.1. Go to the website glycoproteome.expasy.org/glycomics-expasy (pronounce “/” as “slash”) [1], and in the leftmost menu, check the Glycoproteins box. The bubble chart on the right will zoom in the bubble matching that category [2]. Then, click on the GlyConnect bubble to open the GlyConnect homepage in a new tab [3].
2.1.1. Talent typing the website on the browser while monitor visible on the frame.
2.1.2. SCREEN: To be provided by authors: In the leftmost menu, Glycoproteins box being checked, the bubble chart on the right zooms in. Authors: Please record screen capture videos for all SCREEN shots and upload them to your project page: https://www.jove.com/account/file-uploader?src=19323628
2.1.3. SCREEN: To be provided by authors: GlyConnect bubble being clicked, GlyConnect homepage will open in a new tab.
2.2. Select the PROTEIN button [1], and in the protein view page, type prostate in the search window [2]. Click on 790 corresponding to the common isoform of Prostate Specific Antigen or PSA [3]. 
2.2.1. SCREEN: To be provided by authors: PROTEIN button being clicked, protein view page of the database appearing.
2.2.2. SCREEN: To be provided by authors: prostate being typed in the search window in the protein view page.
2.2.3. SCREEN: To be provided by authors: 790 corresponding to the common isoform of PSA being clicked.
2.3. Next, on the top multi-colored bar, click on the SOURCE button in green to display the sample types from which the published data were processed [1]. Click on the DISEASE button to check the health-related content of the database [2]. 
2.3.1. SCREEN: To be provided by authors: the SOURCE button being clicked on the top multi-colored bar, Urine and Seminal Fluid sample types are appearing on screen.
2.3.2. SCREEN: To be provided by authors: DISEASE button being clicked, the health-related content appears. 
2.4. Then, click on the STRUCTURE button to view the full list of 135 structures associated with PSA from glycomics data [1]. Click on the COMPOSITION button for the associated 78 compositions determined by glycoproteomics experiments. Click on any structure or composition to obtain further details [2].
2.4.1. SCREEN: To be provided by authors: STRUCTURE button being clicked, a list of 135 structures appears.
2.4.2. SCREEN: To be provided by authors: COMPOSITION button being clicked, the associated 78 compositions will appear on screen, then one of the structure or composition being clicked, further details will appear on the screen.
2.5. To reduce the ambiguity of compositions, click on SUGGESTED STRUCT below a selected composition. A suggestion is made each time the monosaccharide count coincides with that of a listed structure [1]. To fully explore the protein page, view further details on the right side of the page [2].
2.5.1. SCREEN: To be provided by authors: SUGGESTED STRUCT being clicked, a suggestion appears on the screen. 
2.5.2. SCREEN: To be provided by authors: Details on the right side of the page. Video Editor: Zoom in the right side of the screen, starting from “Cross-references” to the colored structure below “3D structure from PDB”.
3. Visualizing and Correlating the Contextual Information of a Protein N-glycome
3.1. To confirm the presence of common structural traits in the diversity of glycans attached to PSA, go to the Octopus homepage [1], keep the N-linked tab selected by default, move to the Cores subtab, and click on the Hybrid icon. Then, move to the Properties subtab, select the Sialylated icon, and click on the green Search button [2].
3.1.1. SCREEN: To be provided by authors: https://glyconnect.expasy.org/octopus/ being typed, the Octopus homepage is opening. 
3.1.2. SCREEN: To be provided by authors: N-linked tab being selected by default, in the Cores subtab Hybrid icon being selected.  Then, in the Properties subtab Sialylated icon being selected, green Search button being clicked.
3.2. In the displayed graph of relationships, hover over H6N4F1S1 to highlight links to six proteins and three structures [1]. Contrast this by hovering over H6N4F2S1 that singles out the two isoforms of PSA [2]. Hover over the structure ID to show its SNFG representation and click on it to open the corresponding page [3].
3.2.1. SCREEN: To be provided by authors: In the displayed graph of relationships, H6N4F1S1 being hovered over, links to six proteins, and three structures are highlighted. 
3.2.2. SCREEN: To be provided by authors: H6N4F2S1 being hovered over, two isoforms of PSA are singled out. 
3.2.3. SCREEN: To be provided by authors: The structure ID being hovered over, SNFG representation will appear on the screen. The SNFG representation being clicked. A page will appear.
3.3. [bookmark: _Hlk88222465]Change the Center Nodes to Tissues and then place the cursor on Urine or Seminal Fluid in the middle of the graph to view different associations [1]. Change the Center Nodes to Disease to display 13 options, one of which is Prostate Cancer. The only protein associated is PSA [2].
3.3.1. SCREEN: To be provided by authors: The Center Nodes being changed to Tissues, the cursor being placed on Urine, different associations will be highlighted. Then, cursor being placed on Seminal Fluid, different associations will be highlighted. 
3.3.2. SCREEN: To be provided by authors: The Center Nodes being changed to Disease, 13 options will be displayed, then Prostate Cancer being selected, the associations will be highlighted.
3.4. Next, click on the Clear button to refresh the search [1]. Move to the Properties subtab and click on the Bi-antennary icon. Then, move to the Determinants subtab, select the 3-Sialyl-LN (type 2) icon, and click on the green Search button [2].
3.4.1. SCREEN: To be provided by authors: Clear button being clicked, search will be refreshed.
3.4.2. SCREEN: To be provided by authors: In the Properties subtab, the Bi-antennary icon being clicked. In the Determinants subtab, 3-Sialyl-LN (type 2) icon being selected, and then the Search button being clicked.
3.5. Check the Octopus-retrieved associations with bi-antennary glycans containing a terminal 3-Sialyl-LN (type 2) motif [1]. Change the Center Nodes to Tissues for easier reading and hover over KLK3_HUMAN to directly connect Seminal Fluid with PSA common isoform and seven structures [2].
3.5.1. SCREEN: To be provided by authors: the Octopus-retrieved associations with bi-antennary glycans containing a terminal 3-Sialyl-LN (type 2) motif being checked.
3.5.2. SCREEN: To be provided by authors: Center Nodes being changed to Tissues, KLK3_HUMAN being hovered over, Seminal Fluid with PSA common isoform, and seven structures will connect directly.
3.6. To perform the scan of potential relationships between each composition in a list thereof, go back to the protein page, in this case, PSA [1]. On the right side of the PSA entry page, click on the Compozitor link [2]. 
3.6.1. SCREEN: To be provided by authors: https://glyconnect.expasy.org/browser/proteins/790 being typed, PSA entry page will appear.
3.6.2. SCREEN: To be provided by authors: The Compozitor link being clicked on the right side of the PSA entry page.
3.7. Ensure that the Compozitor search fields are pre-filled with the details of the Id 790 entry in the Protein tab. Click on the Add to Selection button to retrieve data from the database [1]. 
3.7.1. SCREEN: To be provided by authors: Compozitor search fields are pre-filled with Protein: Prostate-specific Antigen, Species: Homo sapiens, and Glycan Type: N-linked. Add to Selection button being clicked.
3.8. Deselect the Include Virtual Nodes option and then click on the Compute Graph button to display a graph showing a well-connected set of 78 compositions representing the PSA N-glycome and a bar plot showing the main characteristics of the glycans [1].
3.8.1. SCREEN: To be provided by authors: Include Virtual Nodes option being deselected, Compute Graph button being clicked, a graph showing a well-connected set of 78 compositions, and a bar plot will appear.
3.9. Remain in the main Protein tab and select Prostate-specific antigen - high Pi isoform in the Protein field. Click on the Add to Selection button to retrieve data from the database that amounts to 57 compositions [1]. 
3.9.1. SCREEN: To be provided by authors: In the main Protein tab, Prostate-specific antigen - high Pi isoform (psah) being selected in the Protein field. Then Add to Selection button being clicked.
3.10. Click on the Compute Graph button to generate the superimposed graphs of both isoforms and assess the differences in glycomes of the two PSA isoforms [1]. 
3.10.1. SCREEN: To be provided by authors: Compute Graph button being clicked, graphs and structures will appear on the screen.

4. Glycan-binding Information in UniLectin
4.1. Go to the website www.unilectin.eu [1] and click on the UniLectin3D button [2]. Click on the Glycan Search button [3]. Then, click on the purple diamond representing a sialic acid, which prompts the display of all glycan-binding motifs ending with a sialic acid stored in the database [4].
4.1.1. SCREEN: To be provided by authors: https://www.unilectin.eu/ being typed, new page opening.
4.1.2. SCREEN: To be provided by authors: UniLectin3D button being clicked, new page opening.
4.1.3. SCREEN: To be provided by authors: Glycan Search button being clicked, new page opening.
4.1.4. SCREEN: To be provided by authors: Purple diamond being clicked, glycan-binding motifs being displayed.
4.2. Click on the NeuAc(a2-3)Gal(b1-4)GlcNAc motif to prompt the display of all lectins for which a 3D structure confirming the interaction with NeuAc(a2-3)Gal(b1-4)GlcNAc is known [1]. Then, click on the Search by Field option [2]. Authors: How do you pronounce the highlighted parts of this step?	Comment by Frederique Lisacek: better call it 3-Sialyl-LN (type 2) as before
4.2.1. SCREEN: To be provided by authors: NeuAc(a2-3)Gal(b1-4)GlcNAc button being clicked, new page opening.
4.2.2. SCREEN: To be provided by authors: Search by Field option being clicked, new page opening.
4.3. In the species field, type Homo sapiens. Click on the Explore X-ray Structures button to filter out the original list. Only one entry remains, that is, the human galectin-8 [1]. Click on the View the 3D Structure and Information button to display detailed information of human galectin-8 interacting with NeuAc(a2-3)Gal(b1-4)GlcNAc [2].
4.3.1. SCREEN: To be provided by authors: Homo sapiens being typed in the species field, Explore X-ray Structures button being clicked, the list will be updating. Human galectin-8 entry is displayed on the screen.
4.3.2. SCREEN: To be provided by authors: View the 3D Structure and Information button being clicked, new page opening.
4.4. Access the structural information on human galectin-8 displayed on the page with two different viewers [1]. Hold the mouse to turn the molecule around and bring the ligand to the fore with the Litemol software [2]. Mouse over the listed interactions on the left to update the view on the right and locate where that particular interaction acts in the structure with the PLIP software [3].
4.4.1. SCREEN: To be provided by authors: The structural information on human galectin-8 is displayed on the page with two different viewers.
4.4.2. SCREEN: To be provided by authors: The molecule being turned around and the ligand being brought to the fore with the Litemol software. 
4.4.3. SCREEN: To be provided by authors: The listed interactions on the left being hovered over and the view on the right being updated accordingly, the interaction being located in the structure with the PLIP software.

5. Browsing the HGI Challenge High Confidence Dataset
5.1. Browse the HGI dataset from the GlyConnect homepage by going directly to the referenced article on this page [1]. Click on the Compozitor link on the right side of the reference entry page to assess the consistency of the dataset. [2]. 
5.1.1. SCREEN: To be provided by authors: The referenced article on https://glyconnect.expasy.org/browser/references page being clicked, a new page opening.
5.1.2. SCREEN: To be provided by authors: Compozitor link being clicked. New page opening.
5.2. The search field will be already filled with reference equals to the DOI number in the Advanced tab of the tool [1]. Type &glycan_type=O-linked after the DOI number to narrow down the search to O-linked glycans. Then, click on the Add to Selection button to retrieve the data from the database [2]. 
5.2.1. SCREEN: To be provided by authors: The search field is filled with reference=10.1101/2021.03.14.435332 in the Advanced tab of the tool.
5.2.2. SCREEN: To be provided by authors: &glycan_type=O-linked being typed after the DOI number. Then, Add to Selection button being clicked.
5.3. Keep the Include Virtual Nodes option selected and click on the Compute Graph button to display the graph of connected compositions [1].
5.3.1. SCREEN: To be provided by authors: Include Virtual Nodes option is kept selected, Compute Graph button being clicked. The graph of connected compositions appears on a new page.

6. Comparing the O-glycome of a Selected Serum Protein in GlyConnect
6.1. Go to the Protein tab of GlyConnect Compozitor [1], and from the Protein list, select Inter-alpha-trypsin inhibitor heavy chain H4. Ensure that the Species selection is Homo sapiens by default [2]. Deselect N-linked in the Glycan Type. Select only Thr-725 in the Site list and click on the Add to Selection button [3].
6.1.1. SCREEN: To be provided by authors: Protein tab of GlyConnect Compozitor being clicked, new page opening.
6.1.2. SCREEN: To be provided by authors: Inter-alpha-trypsin inhibitor heavy chain H4 being selected from the Protein list.
6.1.3. SCREEN: To be provided by authors: N-linked in the Glycan Type being deselected, only Thr-725 in the Site list being selected, and then Add to Selection button being clicked.
6.2. Then, click on the Compute Graph button to display the graph of connected compositions [1]. To make sense of the virtual nodes, click on the Export button below the graph [2]. Only select Virtual and click on the clipboard icon to copy the selection of 8 compositions [3].
6.2.1. SCREEN: To be provided by authors: Compute Graph button being clicked, graph of connected compositions appears in a new page.
6.2.2. SCREEN: To be provided by authors: Export button being clicked.
6.2.3. SCREEN: To be provided by authors: Only Virtual being selected by deselecting all other options, clipboard icon being clicked.
6.3. Paste the selection in the query window of Compozitor’s Custom tab [1]. Select O-linked in the Glycan Type field. Set the Selection Label in the Compositions field and click on the Add to Selection button [2]. Finally, click on the Compute Graph button [3].
6.3.1. SCREEN: To be provided by authors: The selection being pasted in the query window of Compozitor’s Custom tab.
6.3.2. SCREEN: To be provided by authors: O-linked being selected in the Glycan Type field, Selection Label being set in the Compositions field, and then Add to Selection button being clicked.
6.3.3. SCREEN: To be provided by authors: Compute Graph button being clicked.




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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

Each step is simportant but some are more unexpected than others. This is the case for: 3.2, 3.3, 4.3, 4.4, 5.2.2, 6.2, 6.3

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot 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: 226. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Results: The Output of GlyConnect Octopus and GlyConnect Compozitor

Authors: Is the above title okay for the results section? If not, please suggest a suitable title that describes the results.	Comment by Frederique Lisacek: fine

7.1. The tissue-dependent associations between proteins and glycans are shown in this output of GlyConnect Octopus [1]. All human proteins [2] carrying hybrid and sialylated glycan structures [3] with the tissues in which they are expressed [4] are displayed in this output [5]. 
7.1.1. LAB MEDIA: Figure 4.
7.1.2. LAB MEDIA: Figure 4A. Video Editor: Emphasize the left side of the circle (all nodes with _HUMAN).
7.1.3. LAB MEDIA: Figure 4A. Video Editor: Emphasize the right side of the circle (all nodes with Structure_).
7.1.4. LAB MEDIA: Figure 4A. Video Editor: Emphasize the rectangle at the center of the circle.
7.1.5. LAB MEDIA: Figure 4A.
7.2. The associations with urine are highlighted, showing two proteins: choriogonadotropin or GLHA_HUMAN and PSA common isoform or KLK3_HUMAN connected to the scattered glycan structures [1]. 
7.2.1. LAB MEDIA: Figure 4A.
7.3. Similarly, the associations with seminal fluid are highlighted, showing two protein isoforms of PSA connected to grouped glycan structures [1].
7.3.1. LAB MEDIA: Figure 4B.
7.4. The superimposed N-glycomes of the two isoforms of PSA are shown in the output of GlyConnect Compozitor [1]. Blue nodes represent the glycans associated with the common isoform [2], and those of the high PI isoform are represented as red nodes [3]. The overlap between glycomes is shown as magenta nodes [4].
7.4.1. LAB MEDIA: Figure 5.
7.4.2. LAB MEDIA: Figure 5. Video Editor: Emphasize the blue circles.
7.4.3. LAB MEDIA: Figure 5. Video Editor: Emphasize the red circles.
7.4.4. LAB MEDIA: Figure 5. Video Editor: Emphasize the magenta circles.
7.5. Numbers inside the nodes represent the number of glycan structures matching the labeled composition according to the content of the GlyConnect database regarding PSA [1].
7.5.1. LAB MEDIA: Figure 5. Video Editor: Emphasize the numbers inside the circles in the structure.
7.6. A high-quality set of O-glycan compositions associated with human serum was examined and compared to the GlyConnect database content, thereby offering the option of customizing a glycan composition file for the refined identification of the glycopeptides [1].
7.6.1. LAB MEDIA: Figure 7 and 8.
7.7. It could rely on the minimal set of 20 compositions available from one dataset or be enhanced with 23 to 26 items rationally collected in GlyConnect to strengthen the consistency of the set [1].
7.7.1. LAB MEDIA: Figure 7 and 8.



Conclusion
8. [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.
8.1. [bookmark: _GoBack]F.Lisacek: (3.3, 3.9, 4.3, 6.3) It is important to  remember that a glycome as a list of items is by far not enough to understand its actual content and ultimately its function(s).
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. F.Lisacek: Using this protocol is meant to provide researchers with potential new leads to investigate protein glycosylation and potentially test them experimentally
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. F.Lisacek: This is the very purpose of using these tools.


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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