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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  
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://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=20021163


3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  29
Number of Shots:  56

Interviews 
1. Video 1: Author Spotlight: Advancing Reproductive Immunology With a Protocol for the Quantitative Evaluation of Endometrial Immune Cells

Ethics Title Card
This research has been approved by the Institutional Ethics Committee at Shenzhen Zhongshan Urology Hospital
AUTHORS: Please note that only 5 interview statements have been retained as per JoVE guidelines. 
Videographer: Obtain headshots for all authors. 

What is the scope of your research? What questions are you trying to answer? 
1.1. Li Yuye: Our research is related to reproductive immunologynity, and we want to establish a stable and quantitative analysis methodevaluation of endometrial immune cells.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
What are the current experimental challenges?
1.2. Huang Chunyu: Currently it is challenging to stabilize the analysis within a certain range. It is also difficult to maintain the quality control of the experiment. 
1.2.1. [bookmark: OLE_LINK1]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
What significant findings have you established in your field?
1.3. Diao Lianghui: Our research can help some patients with abnormal endometrial receptivity to find the cause of reproductive failure.Our research can help the patients with abnormal endometrial receptivity in immune perspective to find the cause of reproductive failure.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What advantage does your protocol offer compared to other techniques?
1.4. Huang Chunyu: The local proportion of immune cells in the endometrium can be stably and repeatably detected.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
How will your findings advance research in your field?
1.5. Diao Lianghui: Our findings may help to provide a diagnostic method and tool for evaluating endometrial receptivity in patients with repeated implantation failure Our findings may promote the research progress methodology of endometrial receptivity evaluation in patients with repeated implantation failure.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:2.3

Videographer: Obtain headshots for all authors.

Protocol Videos 
2. Video 2: Dehydration of Human Endometrial Tissue for Sectioning
Demonstrator: Chen Cong
Ethics Title Card
Procedures involving human subjects have been approved by the Institutional Ethics Committee at Shenzhen Zhongshan Urology Hospital
Protocol

2.1. To begin, use tweezers to transfer the endometrial tissue from the formalin onto the embedding paper [1]. With a ruler, measure the dimensions of the endometrial tissue [2]. 
2.1.1. Talent uses tweezers to transfer the endometrial tissue onto the embedding paper.
2.1.2. Shot of tissue being measured with a ruler. 
2.2. Now, wrap the tissue in the embedding paper and place it into an embedding cassette [1]. Transfer the cassette into the tissue basket for dehydration [2]. 
2.2.1. Shot of tissue being wrapped in the embedding paper and placed in the embedding cassette.
2.2.2. Talent transfers the cassette into the tissue basket. 

2.3. To dehydrate the endometrial tissue, place the tissue basket in the reaction chamber of the dehydrator [1-TXT], and initiate the procedure for routine tissue dehydration [2]. 
2.3.1. Shot of tissue basket being placed in the reaction chamber of the dehydrator. TXT: Tissue dehydration might take 15 h
2.3.2. Talent presses the button on the dehydrator to initiate the dehydration. 
2.4. Once the dehydration is complete, open the reaction chamber of the dehydrator [1] and remove the tissue basket [2].
2.4.1. Talent opens the reaction chamber of the dehydrator. 
2.4.2. Talent takes out the tissue basket. 
3. Video 3: Human Endometrial Tissue Embedding and Sectioning for Immunohistochemistry and Digital Image Analysis
Demonstrator: Wu Yaya
Ethics Title Card
Procedures involving human subjects have been approved by the Institutional Ethics Committee at Shenzhen Zhongshan Urology Hospital

Protocol
3.1. To begin, select an appropriate embedding mold that matches the size of the dehydrated endometrial specimen [1]. Fill it with paraffin wax heated at 70 degrees Celsius [2].
3.1.1. WIDE: Talent picks out an appropriately sized embedding mold. 
3.1.2. Talent pours hot paraffin wax into the mold. 

3.2. Immediately place the dehydrated human endometrial tissue in the mold [1]. Use forceps to carefully adjust the tissue to ensure it is placed centrally [2].  
3.2.1. Shot of dehydrated tissue being placed in the mold. 
3.2.2. Shot of tissue position being adjusted with forceps. 

3.3. Now, transfer the mold to the cooling plate [1] and gently press the tissue with tweezers, as the paraffin at the bottom solidifies [2].
3.3.1. Talent moves the mold to a cooling plate. 
3.3.2. Shot of the tissue being gently pressed with tweezers. 
3.4. Place the embedding cassette over the mold and top it up with more wax [1]. Then Place the mold back on cooling plate [2]. 
3.4.1. Talent places the cassette over the mold and tops it up with wax
3.4.2. Talent places them mold on the cooling plate. 
3.5. Once the paraffin has solidified completely [1], remove the block and its attached cassette from the mold [2].
3.5.1. Shot of the solid paraffin. 
3.5.2. Talent removes the paraffin block and the attached cassette from the mold. 

3.6. For sectioning, insert the block onto the sample clip of the microtome [1]. Place the blade into the holder and adjust the angle between the block's plane and the blade [2].
3.6.1. Shot of the block being inserted into the sample clip of the microtome. 
3.6.2. Talent adjusts the angle between the block’s plane and the blade. 

3.7. Now, adjust the thickness of the section to 4 micrometers [1]. Then, turn the hand wheel to start slicing [2].
3.7.1. Talent adjusts the section thickness to 4 µm. 
3.7.2. Talent turns the hand wheel. Videographer: Please zoom into the sections being produced. 

3.8. Cut thin sections from the block to expose the appropriate tissue surface [1]. Use the brush to gather the continuous and complete sections [2].
3.8.1. Shot of the thin cut sections. 
3.8.2. Shot of the sections being picked with a brush. 

3.9. Once enough sections have been obtained, use tweezers to remove the unqualified sections at the front [1]. With a brush, transfer the sections into a warm water bath heated to 42 degrees Celsius [2].
3.9.1. Shot of damaged sections being removed with tweezers.
3.9.2. Talent transfers the sections onto warm water. 

3.10. When the sections have fully flattened out, use anti-detachment slides to lift them [1]. Next, bake them in a slide warmer at 65 degrees Celsius for over 60 minutes, before removing [2]. 
3.10.1. Shot of flattened sections being lifted with anti-detachment slides. 
3.10.2. Talents places the slides in a slide warmer. 
4. Video 4: Tissue Immunohistochemical Staining of Sectioned Human Endometrial Tissue
Demonstrator: Yu Shuyi

Ethics Title Card
Procedures involving animal human have been approved by the Institutional Ethics Committee at Shenzhen Zhongshan Urology Hospital

Protocol
4.1. To begin, transfer the diluted antibody solution into a special reagent bottle [1]. Insert the detection kit into the reagent compartment of an automatic immunohistochemical staining instrument [2].
4.1.1. WIDE: Talent transfers the diluted antibody solution into a special reagent bottle. 
4.1.2. Talents inserts the detection kit into an IHC staining instrument.

4.2. Next, set the slides with the sectioned endometrial tissue, on a slide holder and cover them with a special cover tile [1]. Then, insert the holder into the experimental reaction compartment of the instrument [2].
4.2.1. Talent places the slides on a slide holder and covers it with a cover tile. 
4.2.2. Talent inserts the holder into the experimental reaction compartment of the instrument. 
4.3. Once the instrument automatically recognizes the information on the reagent and slide [1], press the Start button to initiate the immunohistochemical staining [2-TXT].  
4.3.1. Shot of the instrument display showing reagent and slide information. 
4.3.2. Talent presses the Start button. TXT: IHC will last 3 h

4.4. After staining, take out the slide holder [1]. Put the stained slide into the slide holder to wash off any remaining dye with clean water [2].
4.4.1. Shot of slide holder being removed from the instrument. 
4.4.2. Shot of the slide being dipped in clean water to remove the excess stain. 

4.5. Now place the slide holder onto an automated coverslipper and run the dehydration and sealing procedure [1]. Remove the slides once dehydration and sealing is complete [2]. 
4.5.1. Talent places the slide holder onto an automated coverslipper and selects the the dehydration and sealing procedure. Videographer: Please pan to the instrument screen for this shot. 
4.5.2. Talent removes the slides from the instrument. 
5. Video 5: Tissue Scanning and Image Analysis of Immunohistochemically Stained Human Endometrium
Demonstrator: Yaya Wu
Ethics Title Card
Procedures involving human subjects have been approved by the Institutional Ethics Committee at Shenzhen Zhongshan Urology Hospital

Protocol
5.1. To start, place the slides with the immunohistochemically stained endometrial sections on the slide rack of a panoramic pathological image scanner [1]. Then, place the rack in the instrument's slide-scanning compartment to initiate scanning [2]. 
5.1.1. WIDE: Talent places the stained slides on the slide rack of a pathological image scanner. 
5.1.2. Talent places the slide rack into the instrument’s scanning compartment. 

5.2. [bookmark: _Hlk129806323]Once scanning is complete, launch the image analysis software and create a new folder [2]. Import the images that require analysis [2].
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=20021163
5.2.1. SCREEN: The image analysis software is being launched and a new folder is being created. 
5.2.2. SCREEN: A new folder is being created. 
5.2.3. SCREEN: The images requiring analysis are being imported. 

5.3. To build a tissue classifier, mark several tissues along with a blank annotation to establish a classifier that identifies the tissue and blank areas [1]. Use real-time tuning to observe the software's recognition capacity during the mark annotation [2-TXT]. 
5.3.1. SCREEN: Several tissues and blank annotation are being marked to establish a classifier. 
5.3.2. SCREEN: Real-time tuning is being used to identify the software’s recognition capacity. TXT: Repeat annotation and training until accurate tissue recognition is observed

5.4. To build an analysis algorithm, select the standard multiplex IHC (I-H-C) algorithm in the software and choose the negative and positive pixels to set the color parameters of cell recognition [1]. 
5.4.1. SCREEN: The multiplex IHC algorithm is being selected and the negative and positive pixels are being set. 

5.5. Establish the parameters of the nucleus, cytoplasm, and cell membrane until the optimal parameters for the image are found [1]. Now set the positive cell recognition threshold and optimize it until an appropriate threshold is obtained [2]. 
5.5.1. SCREEN: Optimized parameters for the nucleus, cytoplasm and cell membrane are being set. 
5.5.2. SCREEN: The positive cell recognition threshold is being set and optimized. 

5.6. Now, select the tissue classifier in the algorithm [1]. Check the tissue part within it, to identify cells based on tissues [2]. Select the analysis area and then use the established algorithm to analyze the images [3]. 
5.6.1. SCREEN: The tissue classifier is being selected in the algorithm. 
5.6.2. SCREEN: The tissue inside the classifier is being checked. 

5.6.3. SCREEN: The analysis area is being selected and the algorithm is being selected to analyze the images. 

5.7. Once the analysis is complete, manually check the accuracy of tissue recognition, negative and positive recognition [1]. 
AUTHORS: Please hover the cursor over the appropriate parts of the image to highlight recognition
5.7.1. SCREEN: The tissue recognition, negative and positive recognition is being checked. 
5.8. If the image recognition is inaccurate, adjust the algorithm and parameter thresholds again [1]. Run the image analysis until it is successful [2]. Then, export the results of the analysis [3].
5.8.1. SCREEN: The algorithm and parameter thresholds are being adjusted. 
5.8.2. SCREEN: The image analysis is being performed again. 
5.8.3. SCREEN: The analysis results are being exported. 

5.9. Set the different analysis parameters according to the expression of different endometrial immune markers [1]. Use the software to calculate the proportion of endometrial immune cells [2].
5.9.1. SCREEN: Different analysis parameters for some endometrial immune markers are being seen. 
5.9.2. SCREEN: The calculation of endometrial immune cells is being seen.  

5.10. Following calculation, use the values to assess the levels of various immune cells in the endometrium of patients with recurrent miscarriage [1].
5.10.1. SCREEN: A spreadsheet is being used to assess the immune cells of patients with recurrent miscarriage.  
Representative Results
5.11. Different immune cells were immunohistochemically stained, based on their individual expression of different markers [1]. The brown stain represents the positive immune cells, and the blue represents the nucleus [2]. 
5.11.1. LAB MEDIA: Figure 2	Video Editor: Please sequentially highlight each image panel. 
5.11.2. LAB MEDIA: Figure 2	Video Editor: Please highlight the brown cells in each image and then the blue cells , if possible. 
5.12. Different immune cells were expressed in women with recurrent miscarriages [1]. CD56 (C-D-Fifty-Six) cells appeared to be predominant at 16.76% [2], with CD1a (C-D-One-A) and Foxp3 (Fox-p-3) cells making up 0.11 to 0.12% of the immune cell population [3]. 
5.12.1. LAB MEDIA: Table 2
5.12.2. LAB MEDIA: Table 2		Video Editor: Please highlight the row with CD56
5.12.3. LAB MEDIA: Table 2		Video Editor: Please highlight the row with CD1a and Foxp3
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