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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.
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?  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://www.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: https://review.jove.com/account/file-uploader?src=20298408
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 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:  13
Number of Shots:  23 (22 SC) 

Interviews 
1. Video 1: Author Spotlight: Title (Filled by scriptwriter during script finalization)


Videographer: Obtain headshots for all authors. 

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 50 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. Hanjie Liu: Our research aims to identify gender-specific genes in glial cells, explore associated pathways, and evaluate the potential therapeutic effects of TCM on Alzheimer’s disease.

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 50 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 50 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 50 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 50 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 50 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Hanjie Liu: The present protocal analyses a large number of single-nuclei transcriptomes from GEO database through bioinformatics analysis.
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 50 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 50 or fewer words.
[bookmark: _Hlk162547887]What research questions will your laboratory focus on in the future?
1.10. Lushuang Xie: Our laboratory will focus on the field of neuroscience, with a primary focus on utilizing acupuncture to enhance the treatment of neurological disorders.

Videographer: Obtain headshots for all authors.

Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (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 from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: Identifying Gender-Specific Glial Cell Biomarkers in Alzheimer’s Disease 
Demonstrator: Hanjie Liu
Protocol
2.1. To begin, download the Alzheimer’s data files for sample merging [1] and configure the data paths as well as sample names [2]. Import the downloaded samples and assign gender-specific names to them under the function names [3].
2.1.1. WIDE: Talent taking a seat at the computer system.  Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping.
2.1.2. SCREEN: Data paths and sample names being configured.
2.1.3. SCREEN: The downloaded samples being imported and assigned gender-specific names using the function names.

[bookmark: _Hlk162020732][bookmark: _Hlk162020892][bookmark: _Hlk160575749]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=20298408

2.2. Using the functions list and Read10X (Read-10-X), generate Seurat objects for all samples in a batch-processing manner and specify the parameters of min.cells = 3 (minimum cells to 3) and min.features = 200 (minimum features to 200) [1].	Comment by Poornima G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required.
2.2.1. SCREEN: Seurat objects for all samples being generated using list and Read10X functions and parameters being specified as min.cells = 3 and min.features = 200. 

2.3. With the RenameCells (rename cells) function, add sample IDs as prefixes to the cell barcodes to preserve them during the merging process [1].
2.3.1. SCREEN: Sample IDs being prefixed to the cell barcodes using the RenameCells function.

2.4. [bookmark: _Hlk162517489]For quality control, employing the PercentageFeatureSet (Percentage Feature Set) function, calculate the mitochondrial, erythrocyte, and ribosome gene ratios for each cell [1]. Store these computed ratios in the metadata using the [[ ]] operator to attach this information directly to each cell’s metadata [2]. 	Comment by Poornima G: Authors: Please specify how would you like this to be pronounced	Comment by 汉杰 刘: double square brackets
2.4.1. SCREEN: The PercentageFeatureSet function being used and mitochondrial, erythrocyte, and ribosome gene ratios for each cell being calculated.
2.4.2. SCREEN: The computed ratios being stored in the cell metadata using the [[ ]] operator

2.5. Utilizing the subset function, conduct cell filtration with the appropriate parameters for RNA, mitochondria, ribosomes and erythrocytes [1-TXT]. 
2.5.1. SCREEN: The subset function being accessed for cell filtration and parameters being set for RNA, mitochondria, ribosomes and erythrocytes. TXT: nFeature_RNA > 200 and < 10000, nCount_RNA < 60000, percent.mt < 10, percent.rb < 5 and percent.HB < 75

Checking Batch Effect 
2.6. [bookmark: _Hlk162520394][bookmark: _Hlk162520440]Normalize the data using the NormalizeData (Normalize Data) function [1]. With the FindVariableFeatures (Find-Variable-Features), identify the top 2000 variable features in the dataset [2]. Click on RunPCA (run P-C-A) to conduct principal component analysis on the data, retaining 50 principal components [3].
2.6.1. SCREEN: The NormalizeData function being activated for data normalization.
2.6.2. SCREEN: The FindVariableFeatures function being selected and the top 2000 variable features in the dataset being identified.
2.6.3. SCREEN: Principal Component Analysis being conducted on the data with the RunPCA function, with settings to retain 50 principal components.

2.7. Employing the ElbowPlot (elbow plot) function, generate an elbow plot to determine the optimal number of dimensions for subsequent analysis [1]. Considering the first 50 dimensions, select ScaleData to bring all features on a comparable scale [2].
2.7.1. SCREEN: The ElbowPlot function being selected and an elbow plot being generated.
2.7.2. SCREEN: The ScaleData function being selected and data being scaled.

2.8. [bookmark: _Hlk162521280]With the FindNeighbors (Find Neighbors) function, identify nearest neighbors based on 30 dimensions and RunUMAP (Run-U-map) algorithm to reduce the dimensionality of the data to 30 dimensions [1].
2.8.1. SCREEN: The FindNeighbors function being selected and nearest neighbors being identified based on 30 dimensions, followed by the RunUMAP algorithm being run to reduce the data's dimensionality to 30 dimensions.

2.9. Select DimPlot (dim plot) function to visualize the processed data with the reduction parameter set to umap (U-map) and the group.by (group-dot-by) parameter set to orig.ident (original identity) [1].
2.9.1. SCREEN: The DimPlot function being selected and data being visualized, with the reduction parameter set to "umap" and the "group.by" parameter set to "orig.ident".

Data Integration
2.10. Using SCTransform (S-C-Transform) function, normalize and standardize the data [1] and apply the harmony algorithm to integrate the remaining single-nuclei data [2]. Select the SCT assay for integration and set the maximum number of harmony iterations to 20 [3]. 
2.10.1. SCREEN: SCTransform function being selected, data being normalized and standardized.
2.10.2. SCREEN: Harmony algorithm being integrated for other single-nuclei samples.
2.10.3. SCREEN: SCT assay being selected for data integration and the maximum harmony iterations being set to 20.

2.11. [bookmark: _Hlk162522010]Then, click on the FindClusters (Find Clusters) function and set the resolution parameter to 0.07 to identify distinct clusters within the data [1]. Employing the RunUMAP function with a specified number of dimensions, reduce the dimensionality of the data further and visualize the clusters in a lower-dimensional space [2].
2.11.1. SCREEN: FindClusters function being selected, resolution parameter being set to 0.07, clusters being identified within the data.
2.11.2. SCREEN: RunUMAP function being chosen, dimensions being set, clusters being visualized in lower-dimensional space.

2.12. For cell type annotation, identify the cellular cluster heterogeneity and classify the type of each cluster cell using the explicitly expressed marker genes [1]. Present various cellular types with UMAP visualization using the ggplot2 (G-G-Plot-2) package where various cell types are highlighted with different color codes [2]. 
2.12.1. SCREEN: Cellular cluster heterogeneity being analyzed, type of each cluster cell being classified by the marker genes explicitly expressed.
2.12.2. SCREEN: UMAP visualization being presented using ggplot2 package for various cell types.

2.13. Finally, calculate the proportions of each cell type stratified by gender [1].
2.13.1. SCREEN: Proportions of each cell type stratified by gender being calculated.

Representative Results
2.14. Using this method, the proportions for each cell type split by gender were identified in 17 male and 17 female Alzheimer's disease data [1]. Average expressions of the known cell type markers for each glial cell type were projected on the UMAP plots to identify the cell populations [2].
2.14.1. [bookmark: _Hlk160565009][bookmark: _Hlk161414153][bookmark: _Hlk161129066]LAB MEDIA: Figure 1C Video editor: Please emphasize the table at the bottom without deleting other parts
2.14.2. LAB MEDIA: Figure 1D Video editor: Please sequentially emphasize the maps labeled as “astrocyte, microglia and oligodendrocyte”
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