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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.


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


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: 09
Number of Shots: 24

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 questions will future research focus on?
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.


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. Construction of Consensus Pharmacophore Models from Ligand-Target Complexes Using PyMOL
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, launch the PyMOL software [1]. Align all protein–ligand complexes on the software [2]. For each aligned complex, extract the ligand conformer and save it as a separate file in SDF (S-D-F) format [3].
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=21024613
2.1.1. WIDE: Talent launches the PyMOL software on a computer.
AUTHORS: Please note that JoVE requires the opening shot to be a wide, non-screen capture. This shot was added specifically to meet that requirement
2.1.2. SCREEN: Multiple protein–ligand complexes are being aligned on the software.
2.1.3. SCREEN: The ligand is being extracted from an aligned complex in PyMOL and the file is being saved as an SDF.
2.2. Upload each ligand file individually to Pharmit using the Load Features option [1]. After loading, use the Save Session option to download the pharmacophore file in the JSON (J-son) format [2]. Store all downloaded pharmacophore JSON files together in a single folder for later use in the Google Colab (Co-lab) environment [3].
2.2.1. SCREEN: Show the Pharmit interface with the Load Features button being selected, followed by uploading a ligand file.
2.2.2. SCREEN: Select the Save Session option and download the pharmacophore JSON file.
2.2.3. SCREEN: A new folder is being created and all JSON files are being moved into it. 

3. Construction of Consensus Pharmacophore Models from Ligand-Target Complexes Using ConPhar
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Launch Google Colab in a web browser and create a new notebook [1]. Install Conda and PyMOL [2], then run the cell by clicking the play icon or pressing Shift and Enter to verify successful execution. A green bar will appear above the cell if completed correctly [2].
3.1.1. SCREEN: The Google Colab homepage is being launched and a new notebook is being created.
3.1.2. SCREEN: Show Conda and PyMOL installation commands being entered 
3.1.3. SCREEN: The play button is being pressed and a green bar is seen above the cell. 
3.2. Now, install a the ConPhar (Con-Far) Python package and import the required modules [1]. Run the cell by clicking the Play icon to confirm successful installation. A confirmation message will appear upon successful execution [2].
3.2.1. SCREEN: Show the ConPhar installation and import commands being run in a new cell.
3.2.2. SCREEN: The Play icon is being clicked and a confirmation message is seen.
3.3. Next, create a new folder for storing pharmacophore JSON files [1]. Open the folder, right-click inside it, and select Upload to upload the JSON files [2].
3.3.1. SCREEN:A new folder for storing pharmacophore JSON files is being created. 
3.3.2. SCREEN: Right click inside the folder and select Upload, then choose multiple JSON files.
3.4. To parse and consolidate pharmacophoric features, extract the features from all uploaded files [1].  Click on the Play icon to run the cell [2] and generate a consolidated DataFrame containing the features from each individual ligand [3].
3.4.1. SCREEN: Show the code cell being executed to extract pharmacophoric features.
3.4.2. SCREEN: Play icon is being pressed to run the cell. 
3.4.3. SCREEN: Display the resulting consolidated DataFrame table showing combined features from all ligands.
3.5. Display all pharmacophoric descriptors [1]. Then run the cell to display clustering patterns [2]. 
3.5.1. SCREEN: All pharmacophoric descriptors are being seen. 
3.5.2. SCREEN: Play icon is pressed and clustering patterns are being seen. 
3.6. Now, save the pharmacophore model in the PyMOL format [1].  Run the cell to generate a .pse (dot-P-S-E) file [2]. Then, save the model as a JSON file by running the corresponding code cell [3]. 
3.6.1. SCREEN: The model is being saved in the PyMOL format. 
3.6.2. SCREEN: A .pse file is being generated. 
3.6.3. SCREEN: Show the cell generating and saving the pharmacophore model as a .json file.
3.7. Generate feature-clustered outputs and dendrograms using the provided code [1]. Click on the Play icon to run the cell [2] and, export the consensus pharmacophore data to a CSV (C-S-V) file by executing the export command [3]. Use the generated consensus pharmacophore model for virtual screening [4].
3.7.1. SCREEN: Show the output of the clustering dendrogram and feature-clustered diagram.
3.7.2. SCREEN: Show the code cell that exports the consensus data to a CSV file and the resulting CSV download option.
3.7.3. SCREEN: Show the talent initiating a virtual screening process using the final consensus pharmacophore output.

3.7.4. 

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: 215.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. One hundred main protease or Mpro (m-pro) complexes co-crystallized with different non-covalent inhibitors were aligned to visualize ligand diversity within the binding pocket [1]. Each ligand was individually extracted from the aligned complexes to generate separate files for virtual screening [2]. The extracted ligands were uploaded to the Pharmit server and used to generate structured JSON files for pharmacophore modeling [3].
4.1.1. LAB MEDIA: Figure 9 	Video Editor: Please highlight A
4.1.2. LAB MEDIA: Figure 9	Video Editor: Please highlight B
4.1.3. LAB MEDIA: Figure 9	Video Editor: Please highlight C
4.2. The JSON files yielded 1,450 pharmacophoric features grouped into 110 clusters [1], including 23 aromatic [2], 30 hydrogen bond acceptors [3], 16 hydrogen bond donors [4], 36 hydrophobic [5], and 5 anion clusters [6].
4.2.1. LAB MEDIA: Figure 10	Video Editor: Please highlight A
4.2.2. LAB MEDIA: Figure 10B	Video Editor: Please highlight image labeled “Aromatic”
4.2.3. LAB MEDIA: Figure 10B	Video Editor: Please highlight image labeled “HBA”
4.2.4. LAB MEDIA: Figure 10B	Video Editor: Please highlight image labeled “HBD”
4.2.5. LAB MEDIA: Figure 10B	Video Editor: Please highlight image labeled “Hyd”
4.2.6. LAB MEDIA: Figure 10B	Video Editor: Please highlight image labeled “Anion”

4.3. To build the consensus model, only the most densely populated clusters were retained: [1], while anion clusters were excluded due to insufficient members [2].
4.3.1. LAB MEDIA: Figure 10B	Video Editor: Please highlight images labeled “Aromatic, HBA, HBD, Hyd”.
4.3.2. LAB MEDIA: Figure 10B	Video Editor: Please highlight image labeled “Anion”
4.4. The final consensus pharmacophore model consisted of 11 features  comprising 3 aromatic, 4 hydrogen bond acceptors, 2 hydrogen bond donors, and 2 hydrophobic features [1].
4.4.1. LAB MEDIA: Figure 11	Video Editor: Please highlight A. Sequentially highlight the purple, orange, grey and green circles when VO says “ aromatic”, “ hydrogen bond acceptors”, “hydrogen bond donors” and “ Hydrophobic deatures”
4.5. After removing the least representative aromatic feature, Aro 1 (arrow-one) , two candidate compounds were identified [1]. The two-dimensional chemical structure of compound 101267741 (one-zero-one-two-six-seven-seven-four-one) was visualized to confirm its compatibility with the pharmacophore model [2].
4.5.1. LAB MEDIA: Figure 11	Video Editor: Please highlight B
4.5.2. LAB MEDIA: Figure 11	Video Editor: Please highlight C
4.6. Compound 101267741 fit deeply into the Mpro binding pocket, occupying the S1 and S2 subpockets more effectively [1] than the reference ligand 38a (Thirty-eight-A) , which spread toward the S1′ (S-one-dash) pocket [2].
4.6.1. LAB MEDIA: Figure 11D (left panel). Video editor: Highlight the green compound conformer 
4.6.2. LAB MEDIA: Figure 11D (middle panel). Video editor: Highlight the purple compound conformer
4.7. Compound 101267741 formed 11 intermolecular interactions—7 hydrogen bonds and 4 hydrophobic contacts [1].
4.7.1. LAB MEDIA: Figure 11D (right panel). 
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