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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

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:  xx
Number of Shots:  xx 

Interviews 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full 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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full 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 20 or fewer words.

Ethics Title Card
This study used publicly available RNA sequencing datasets and did not directly involve human or animal subjects. Therefore, institutional review board approval and informed consent were not required.


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 you/your videographer will capture. 

2. Selection of Source Genes
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, prepare high-quality gene expression files through preprocessing, filtering, RNA sequencing normalization, and differential expression analysis [1]. Choose a set of significant genes as the source genes [2]. For a differential expression-based workflow, choose an adjusted significance threshold and an absolute log2 fold change threshold [3]. For a template-matching workflow, select the previously identified significantly correlated genes using the chosen correlation and significance thresholds [4], and choose thresholds that yield approximately 300 to 1,000 genes for downstream network construction [5].
2.1.1. Talent in front of the computer looking at the created gene expression files.
2.1.2. SCREEN: Significant genes are being selected as the source genes. 
2.1.3. SCREEN: An adjusted significance threshold and an absolute log2 fold change threshold greater than 2 being entered for the differential expression-based workflow.
2.1.4. SCREEN: Significantly correlated genes being selected for the template-matching workflow. 
2.1.5. SCREEN: Correlation and significance thresholds being applied to obtain approximately 300 to 1,000 genes.

3. Construction of an Edge Weighted Network (EWN) for Each Phenotype
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Open the NetDecoder EWN (E-W-N) script in an R-development platform [1].
3.1.1. SCREEN: The NetDecoder_Create_EWN.R script being located and opened in an R-development platform.
3.2. Edit the working directory path [1], the normalized expression matrix file [2], and the sample metadata of the script to set user-specific paths and input files for EWN development [3].
3.2.1. SCREEN: The working directory path is being entered in the path field.
3.2.2. SCREEN: The normalized expression matrix R data object being specified for expQuery.
3.2.3. SCREEN: The sample metadata file being specified for stQuery.
3.3. Filter the expression matrix to retain only the genes present in the protein-protein interaction network [1].
3.3.1. SCREEN: The expression matrix is being filtered against the genes in the protein-protein interaction network.
3.4. For each condition, subset the samples according to the phenotype [1]. Using the processed normalized expression matrix, calculate the Pearson gene-gene correlation across every edge defined in the protein-protein interaction network [2].
3.4.1. SCREEN: Samples being subset according to the phenotype for each condition.
3.4.2. SCREEN: Pearson gene-gene correlations being calculated across the protein-protein interaction network edges using the processed normalized expression matrix.
3.5. For each gene pair, calculate the correlation coefficient and the absolute correlation [1], and determine the associated significance [2].
3.5.1. SCREEN: The correlation coefficient and the absolute correlation being calculated for each gene pair.
3.5.2. SCREEN: The associated significance being calculated for each gene pair.
3.6. Remove all incomplete cases, including entries containing unavailable values [1].
3.6.1. SCREEN: Incomplete cases containing unavailable values being removed from the network data.
3.7. Export 1 EWN for each condition as a tab-delimited file [1]. Arrange the columns as proteinA, proteinB, abs_cor, cor, and pvalue [2].	Comment by Pallavi  Sharma: Authors: Please provide a pronunciation guide for abs_cor, cor, 
3.7.1. SCREEN: An EWN for each condition being exported as a tab-delimited file without a header.
3.7.2. SCREEN: The output columns being arranged as proteinA, proteinB, abs_cor, cor, and pvalue.
3.8. Then, execute the R script to create the co-expression networks for all relevant conditions [1].
3.8.1. SCREEN: The R script being executed. The co-expression networks being created for all relevant conditions.

4. Installation and Configuration of NetDecoder
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Access the NetDecoder website [1] and choose either the R or Java version of the software to download [2].
4.1.1. SCREEN: The NetDecoder website is being accessed on a computer.
4.1.2. SCREEN: The NetDecoder webpage being opened. The R version or the Java version being selected for download.
4.2. Install the Oracle Java Development Kit and R in the working and analysis environment [1]. Then install the R packages required for NetDecoder as listed in the NetDecoder documentation using Bioconductor [2].
4.2.1. SCREEN: The Oracle Java Development Kit and R being installed in the working environment.
4.2.2. SCREEN: Bioconductor being accessed. The required R packages listed in the NetDecoder documentation being installed.
4.3. Download the required NetDecoder dependencies, including the gene ontology data and the gene association reference guide [1].
4.3.1. SCREEN: The gene ontology data being downloaded from the Gene Ontology website. The gene association reference guide is being downloaded from the European Bioinformatics Institute website.
4.4. Move the expression data, the generated co-expression networks for each condition, the gene ontology data, and the gene association reference guide into a single folder [1]. Use this folder as the NetDecoder working directory [2].
4.4.1. SCREEN: The downloaded files being moved into a single folder.
4.4.2. SCREEN: The folder being designated as the NetDecoder working directory.
4.5. Download the NetDecoder example folder to the NetDecoder working directory [1]. Then, unzip the downloaded NetDecoder folder [2].
4.5.1. SCREEN: The NetDecoder example folder being downloaded to the NetDecoder working directory.
4.5.2. SCREEN: The downloaded NetDecoder folder being extracted.

5. Running NetDecoder
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Open a terminal running GNU (G-N-U) Bash and navigate to the NetDecoder working directory [1]. Then, run the command to open the analysis bash script [2].
5.1.1. SCREEN: GNU Bash terminal is being opened and the NetDecoder working directory is being located.
5.1.2. SCREEN: The command is being typed and executed. The analysis bash script being opened.
5.2. Edit myshortname (My-short-name) variable to define the conditions being compared [1].
5.2.1. SCREEN: The myshortname variable is being edited to define the conditions being compared.
5.3. Edit the JAVA, R, and alias R path definitions to specify the correct software installation paths [1]. Edit the input directory variable to specify the NetDecoder working directory containing all required files [2]. 
5.3.1. SCREEN: The JAVA, R, and alias R path definitions is being updated with the correct installation paths.
5.3.2. SCREEN: The INPUT_DIR variable is being edited to specify the NetDecoder working directory.
5.4. Edit the library directory variable to specify the path to the NetDecoder library extracted from the downloaded zip file [1]. 
5.4.1. SCREEN: The LIB_DIR variable is being edited to specify the NetDecoder library path.
5.5. Edit the SYMBOL and GO directory definitions to specify the locations of the preferred gene association file and gene ontology file [1].
5.5.1. SCREEN: The SYMBOL and GO directory definitions are being updated with the preferred gene association file and gene ontology file locations.
5.6. Update the input arguments according to the data and the commented instructions in the reference NetDecoder script [1]. Edit the geneList, state_trt (State-T-R-T), state_ref (State_reference), PPI_trt (P-P-I-T-R-T), and PPI_ref (P-P-I-Reference) variables with the appropriate input files and condition names [2].
5.6.1. SCREEN: The input argument section is in the script.
5.6.2. SCREEN: The geneList, state_trt, state_ref, PPI_trt, and PPI_ref variables being updated with the appropriate input files and condition names.
5.7. Remove the number sign from the desired execution stage to uncomment it [1]. Begin with the gen_net_trt stage, then execute the gen_net_ref, analysis, and collect stages in sequence, re-adding the number sign after each stage is completed [2].
5.7.1. SCREEN: The desired execution stage is being uncommented by removing the number sign.
5.7.2. SCREEN: The execution stage is being changed sequentially from gen_net_trt to gen_net_ref, then analysis, and finally collect, with the number sign being restored after each completed stage.
5.8. Press Ctrl+X and then Y to save the script and exit the text editor [1].
5.8.1. SCREEN: Ctrl+X being pressed. Y being pressed to save the script and exit the editor.
5.9. Navigate to the terminal and run NetDecoder_Analysis. If the script runs successfully, observe the logging messages displayed in the terminal [1].
5.9.1. SCREEN: ./NetDecoder_Analysis.sh command is being executed. Logging messages appearing in the terminal as the script executes.
5.10. Execute each stage individually in the required sequence, beginning with gen_net_trt, followed by gen_net_ref, then analysis, and finally collect [1].
5.10.1. SCREEN: The execution stages being run sequentially as gen_net_trt, gen_net_ref, analysis, and collect.
5.11. Navigate to the output directory and retrieve the generated output files and graphical summaries [1].
5.11.1. SCREEN: The output directory is being opened. The generated output files and graphical summaries are being accessed.










Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 70.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. The three heatmaps summarized the overall changes in network information flow between conditions, including router genes that transmitted substantial information flow within the network [1], important downstream target genes [2], and highly impacted overall genes [3].
6.1.1. LAB MEDIA: Figure 4. Video editor: Highlight the heatmap titled 'Network routers'.
6.1.2. LAB MEDIA: Figure 4. Video editor: Highlight the heatmap titled 'Key targets'.
6.1.3. LAB MEDIA: Figure 4. Video editor: Highlight the top heatmap showing the overall impacted genes.
6.2. Edge flow captured interaction-level changes in information transfer [1], whereas differential flow provided a node-level summary of these changes, enabling prioritization of genes with the greatest overall shift in network influence [2].
6.2.1. LAB MEDIA: Figure 4E. Video editor: Highlight the edge-level bar plot.
6.2.2. LAB MEDIA: Figure 4D. 
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