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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?  Yes
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?   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:  15
Number of Shots:  34

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

Ethics Title Card
This research has been approved by the Institutional human research ethics committee at Dongzhimen Hospital

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 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. Shangshang Jiang: Our research quantifies immune states in sepsis by analyzing relationships among WBC, lymphocytes, and neutrophils using data visualization and 3D numerical fitting. We aim to establish mathematical constraints and identify distinct immune states to improve disease monitoring and treatment strategies.

What are the most recent developments in your field of research?
1.2. Shangshang Jiang: Recent developments focus on multiparameter immune monitoring in sepsis. Our approach introduces mathematical modeling combined with machine learning to quantify immune states, advancing beyond traditional univariate analysis of infection indicators and organ dysfunction markers.
What technologies are currently used to advance research in your field?
1.3. Shangshang Jiang: Key technologies include three-dimensional data visualization, self-organizing feature maps (SOFM) for unsupervised clustering, numerical fitting methods, and interactive visualization interfaces. These enable quantitative analysis of immune cell relationships and state identification.
What are the current experimental challenges?
1.4. Shangshang Jiang: Primary challenges include standardizing data collection across diverse patient populations, validating immune state classifications, and developing robust mathematical models that accurately capture the dynamic nature of immune responses in sepsis.

What significant findings have you established in your field?
1.5. Shangshang Jiang: We established a fundamental mathematical relationship (WBC = 1.098 × Neutrophils + 1.046 × Lymphocytes + 0.1645) with 1% RMSE and identified nine distinct immune states using SOFM clustering.

What research gap are you addressing with your protocol?
1.6. Shangshang Jiang: Our protocol addresses the lack of quantitative methods for assessing immune states in sepsis. Previous approaches relied on individual parameter analysis without considering the mathematical relationships between immune cell populations.

What advantage does your protocol offer compared to other techniques?
1.7. Shangshang Jiang: Our approach provides quantitative assessment of immune states through mathematical modeling and unsupervised clustering, enabling objective classification of disease states and monitoring of immune trajectories in sepsis patients.
How will your findings advance research in your field?
1.8. Shangshang Jiang: These findings establish a framework for quantitative immune state assessment in sepsis, facilitating early recognition, disease progression monitoring, and personalized treatment strategies based on immune profiles.
What new scientific questions have your results paved the way for?
1.9. Shangshang Jiang: Our results raise questions about immune state transitions in disease progression, relationships between mathematical constraints and clinical outcomes, and applications of quantitative immune profiling in other diseases.
What research questions will your laboratory focus on in the future?
1.10. Shangshang Jiang: Future research will focus on validating immune state classifications in larger cohorts, investigating relationships with other biomarkers, and developing predictive models for disease progression based on immune trajectories.


Videographer: Obtain headshots for all authors available at the filming location.


Testimonial Questions (OPTIONAL): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 50 words or fewer.


What motivated you to choose JoVE for publishing your research?
1.11. Shangshang Jiang: Recommended by my colleagues around me.
How does the research community benefit from video publications as compared to standard text publications?
1.12. Shangshang Jiang: This form is more intuitive, vivid, and realistic.


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 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.
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: Installation of MATLAB Spreadsheet Link for Microsoft Excel
Demonstrator: Click here to enter name of demonstrator(s)
Ethics Title Card
The study was conducted as per the guidelines of the institutional human research ethics committee at Dongzhimen Hospital
Protocol
2.1. To begin, launch the Microsoft Excel program on a desktop computer [1].  Navigate to the Insert tab on the ribbon and click on Get Add-ins in the Add-ins section [2].
2.1.1. WIDE: Talent launches the Microsoft Excel program on a desktop computer. Videographer: In addition to this video shot, please also take a photograph 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. 
Also take multiple shots for reuse in 3.1.1
2.1.2. SCREEN: The Insert tab is being navigated to and the Get Add-ins option in the Add-ins section is being clicked.
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=20762618

2.2. In the Office Add-ins dialog box, search for MATLAB (mat-lab) Spreadsheet Link in the search bar [1]. Locate the MATLAB Spreadsheet Link for Excel add-in in the search results and click on the Add button [2]. Click on Continue, after reading the terms and conditions, to proceed with the installation [3].	Comment by Sulakshana Karkala: AUTHORS: Please note that all pronunciation guides are given in red, italics. Please go through the same and change where necessary. 
2.2.1. SCREEN: MATLAB Spreadsheet Link is being typed into the search bar in the Office Add-ins dialog box. 
2.2.2. SCREEN: The search results showing the MATLAB Spreadsheet Link for Excel add-in is being seen and the Add button is being clicked.
2.2.3. SCREEN: The Terms and conditions is being seen, and Continue is clicked. 

2.3. If prompted, log in with a MathWorks account [1-TXT]. Once the installation is complete, verify that the MATLAB Spreadsheet Link tab appears on the Excel ribbon [2]. Then click on the MATLAB Spreadsheet Link tab to confirm the add-in is ready to use [3].
2.3.1. SCREEN: Log-in screen for MathWorks account is being seen and signed in. TXT: Alternatively, create a new account to access the add-in
2.3.2. SCREEN: The new MATLAB Spreadsheet Link tab on the  Excel ribbon is being seen. 
2.3.3. SCREEN: The MATLAB Spreadsheet Link tab is being clicked.
3. Video 3: Import of Excel Sheet Data into MATLAB for Quantification Analysis of Sepsis
Demonstrator: Click here to enter name of demonstrator(s)

Ethics Title Card
The study was conducted as per the guidelines of the institutional human research ethics committee at Dongzhimen Hospital

Protocol
3.1. To begin, launch the Microsoft Excel program on a desktop computer [1].  Open the spreadsheet containing the sepsis patient data, which includes white blood cell counts, lymphocyte counts, and neutrophil counts [2-TXT]. 
3.1.1. WIDE: Talent launches the Microsoft Excel program on a desktop computer.
3.1.2. SCREEN: A spreadsheet file with sepsis patient data is being seen. TXT: Keep variables and patients in separate columns and rows

3.2. Next, select the range of cells containing the white blood cell counts, lymphocyte counts, and neutrophil counts [1]. Click on the MATLAB Spreadsheet Link tab in the Excel ribbon [2].
3.2.1. SCREEN: The specific cell range is being selected in the spreadsheet. 
3.2.2. SCREEN: The MATLAB Spreadsheet Link tab in the Excel ribbon is being clicked. 

3.3. Then, click the Send Data to MATLAB button [1]. Then choose the appropriate MATLAB instance from the dropdown menu in the Send Data to MATLAB dialog box, if multiple instances are running [2]. 
3.3.1. SCREEN: The Send Data to MATLAB button is being clicked within the MATLAB Spreadsheet Link tab.
3.3.2. SCREEN: The dropdown menu showing multiple MATLAB instances is being seen, and the desired instance is being selected. 

3.4. Specify the variable name for the data in the Variable name field, such as sepsis_immune_data (sepsis-immune-data) [1], and select the desired data type for the imported data in MATLAB [2].
3.4.1. SCREEN: The variable name "sepsis_immune_data" is being entered in the Variable name field.
3.4.2. SCREEN: The Data type is being selected.  

3.5. Press OK to send the data to the MATLAB workspace [1]. Switch to the MATLAB application and check the workspace for the specified variable name to verify successful data import [2].
3.5.1. SCREEN: The OK button is being clicked on the MATLAB dialog box.
3.5.2. SCREEN: MATLAB workspace showing the variable "sepsis_immune_data"  is being seen. 

3.6. To check the contents of the imported data in MATLAB, type the variable name in the MATLAB command window and press Enter [1].
3.6.1. SCREEN: The variable name is being entered in the MATLAB command window and Enter is being pressed. 
4. Video 4: Quantification Analysis of Immune States in Sepsis Using MATLAB
Demonstrator: Click here to enter name of demonstrator(s)

Ethics Title Card
The study was conducted as per the guidelines of the institutional human research ethics committee at Dongzhimen Hospital

Protocol
4.1. To begin, launch the MATLAB application on a computer system [1]. Call the function Immune_scatter3(A) (Immune-scatter-Three-A) in MATLAB, where A is a variable storing the immune data of sepsis patients [2]. This will generate a GUI (G-U-I) or graphical user interface displaying a three-dimensional scatter plot of the samples [3]. 
4.1.1. WIDE: Talent launches the MATLAB application on a computer. 
4.1.2. SCREEN: The command Immune_scatter3(A) is being executed in the Command Window.
4.1.3. SCREEN: The GUI displaying a three-dimensional scatter plot of the samples, is being seen. 
4.2. To explore the 3D (three-D) scatter plot, click and drag the plot to rotate it in three-dimensional space [1]. Right-click and drag to pan horizontally or vertically [2] or use the mouse wheel or toolbar controls to zoom in or out of specific regions [3]. Click on individual points to display their corresponding values for white blood cells, lymphocytes and neutrophils [4].
4.2.1. SCREEN: The plot is being clicked and dragged to rotate it in 3D space.
4.2.2. SCREEN: The plot is being clicked and dragged to pan the view.
4.2.3. SCREEN: The plot is being zoomed in and out using toolbar control.
4.2.4. SCREEN: Data cursor is being activated to display values for a specific sample point.
4.3. Next, in the MATLAB workspace, assign the neutrophil count, lymphocyte count, and white blood cell count to the variables X, Y, and Z, respectively [1].  Fit the data using the on-screen command to generate a polynomial model [2]. 
4.3.1. SCREEN: The neutrophil count, lymphocyte count, and white blood cell count are being assigned to the variables X, Y, and Z, respectively.
4.3.2. TEXT ON PLAIN BACKGROUND: [fitresult, gof, output] = fit([X, Y], Z, 'poly11')

4.4. To evaluate the goodness of fit, calculate the normalized root mean square error using the shown command [1]. 
4.4.1. SCREEN: The NRMSE is being calculated. 
AND
TEXT ON PLAIN BACKGROUND:
gof.rmse / (max(Z) - min(Z))
Video Editor: Please show both shots side by side

4.5. Now, use the Immune_Condition (Immune-Condition) function to generate clusters of sample points on the three-dimensional plane [1]. Visualize these clusters using the interactive features described earlier, including rotation, pan, zoom, and data cursor [2].
4.5.1. SCREEN: The Immune_Condition function is being executed and sample clusters are being seen on the 3D plane.
4.5.2.  SCREEN: The sample clusters are being rotated, panned, zoomed and its data clusters are being seen. 

4.6. Next, use the hold on command to maintain the figure in an overlayable state [1]. Then use the presented commands [2] to generate a three-dimensional plot of a typical patient’s trajectory data [3]. 
4.6.1. SCREEN: The hold on command is being used and the figure is being converted to an overlayable state. 
4.6.2. TEXT ON PLAIN BACKGROUND:
hold on
for i = 1:size(p,1)-1
pause(3); plot3(p(i:i+1,2), p(i:i+1,3), p(i:i+1,1), 'k', 'Linewidth', 3);
end
4.6.3. SCREEN: A 3D plot of the patient’s trajectory data is being seen. 

Representative Results
4.7. The three-dimensional scatter plot revealed that that the sample points of white blood cells, neutrophils, and lymphocytes lie on a plane with a very small error [1]. 
4.7.1. LAB MEDIA: Figure 1. 
Video editor: Highlight the distribution of blue dots 
4.8. The self-organizing feature map or SOFM (S-O-F-M) analysis identified nine distinct immune states based on clustering of white blood cell, neutrophil, and lymphocyte counts [1].
4.8.1. LAB MEDIA: Figure 2. 
Video editor: Highlight each cluster with distinct colors, and label them (Cluster 1 to Cluster 9).
4.9. Clusters 1, 2, and 4 represented heightened immune activity characterized by elevated counts of both neutrophils and lymphocytes [1], while Clusters 3, 5, 6, and 9 reflected immune oscillation states [2].
4.9.1. LAB MEDIA: Figure 2. 
Video editor: Highlight Clusters 1, 2, and 4 and annotate "Heightened Immune Activity."
4.9.2. LAB MEDIA: Figure 2. 
Video editor: Highlight Clusters 3, 5, 6, and 9 and annotate "Immune Oscillation States."
4.10. Cluster 8 was identified as a state of reduced immune activity, potentially signifying either immunosuppression or a recovery phase following infection [1], while Cluster 7 likely represented patients in the recovery stage showing improved immune function [2].
3.5.1 LAB MEDIA: Figure 2. 
Video editor: Zoom in on Cluster 8 and annotate it as "Reduced Immune Activity."
3.5.2 LAB MEDIA: Figure 2. 
Video editor: Zoom in on Cluster 7 and annotate it as "Recovery Phase."
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