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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Yes
Can you record movies/images using your own microscope camera? Yes
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? No

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Step 2.1, 2.5, 3.2 and 3.3

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Step 4.2 and 4.3. Decalcification is very important for the preparation of ankle joint tissue section. Insufficient decalcification will make it difficult to prepare slices because the tissue is too hard. While over decalcification often lead to tissue stripping from the slide. The decalcification of the ankle joint tissue usually takes 1 month, and then we will randomly choose one decalcified tissue to prepare tissue section to check whether it is well decalcified.

5. Will the filming need to take place in multiple locations? No
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Guangrui Huang: This manuscript describes three frequently used methods for evaluating the migration of normal neutrophils induced both in vivo and in vitro, as well as the infiltration of pathological neutrophils in a mouse arthritis model. We think these methods could be useful for other researchers in the field [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Guangrui Huang: This protocol contains the methodologic details to evaluate the migration capacity of neutrophils in the inflammatory sites by using the "air pouch assay" and the "adjuvant-induced arthritis" [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Qingyi Lu: The implications of this technique extend toward the arthritis therapy by comparing the model group with the treatment group [1]. 
1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Qingyi Lu: This method could provide insight into Inflammatory disease and be applied to Inflammatory bowel disease [1].
1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.5. Qingyi Lu: Demonstrating the procedure will be Qingyi Lu and Haixu Jiang graduate students, Meijuan Yang and Zhenqing Liu technicians from my laboratory [1].
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Section - Protocol
All experimental procedures were reviewed and approved by the Beijing University of Chinese Medicine Animal Care and Use Committee.
2. Air Pouch Assay
2.1. After anesthetization of the mice on Day 0, use a 0.22-micron filter attached to a 5-milliliter syringe to obtain a 3-milliliter volume of sterilized air [1-TXT]. Lift the back skin of the anesthetized mouse with tweezers and subcutaneously use a 26 G x three-eighth inch needle to inject 3 milliliters of the sterilized air [2].
2.1.1. Talent obtains air in a syringe through a filter. TEXT: Day 0 Video editor: Keep the text overlay until 2.1.2.
2.1.2. CU: Talent lifts the skin, and injects air. Important Step
2.2. After treatment, remove the mice from the breathing unit and place them into a well-set cage. Monitor the mice to ensure they are alive until they start to move around [1]. 
2.2.1. Talent takes the mice out of the unit and places into a cage. Shot of the mouse starting to move around.
2.3. On day 3, inject an additional 3 milliliters of sterilized air into the previously established air pocket to sustain the air pouch [1-TXT].
2.3.1. Talent injects air into the mouse. TEXT: Day 3
2.4. On day 6, inject different treatments into the air pouch [1-TXT]. Inject 1 milliliter of PBS as a negative control, and inject 1 milliliter of 1 microgram per milliliter LPS (pronounce as L-P-S) as the positive control to induce local inflammation [2-TXT].
2.4.1. Talent injects solution into mice. TEXT: Day 6
2.4.2. Talent injects two controls into two mice. TEXT: LPS: lipopolysaccharide
2.5. After 6 hours, sacrifice the mice [1]. For each air pouch, inject 1 milliliter of wash buffer to wash the air pouch and collect the inflammatory exudate in a 15-milliliter centrifuge tube [2]. Then, wash the air pouch with 2 milliliters of wash buffer twice and collect the inflammatory exudate in the same centrifuge tube [3]. 
2.5.1. Talent shows the sacrificed mice.
2.5.2. Talent injects buffer, and collects into a tube. Important Step
2.5.3. Talent continues to inject buffer, and collects into the same tube. Important Step
2.6. Centrifuge at 100 times g for 10 minutes at room temperature [1]. Discard the supernatant and resuspend the cells in 1 milliliter of wash buffer [2]. Count the cells to quantify the neutrophil ratio using the automatic hematology analyzer [3].
2.6.1. Talent places the tube into a centrifuge.
2.6.2. CU: Talent removes supernatant, and adds buffer to wash.
2.6.3. Talent operates on a hematology analyzer.
3. [bookmark: _Hlk12482753][bookmark: _Hlk12442081]Induction of the Adjuvant-induced Arthritis (AA) Mouse Model
3.1. Suspend CFA (pronounce as complete Freund’s adjuvant) by vortexing at least 5 seconds [1], then draw 100 microliters of suspension into an insulin injector [2].
3.1.1. Talent vortexes the solution.
3.1.2. Talent draws up suspension into an injector.
3.2. After anesthetizing, mark the chosen paw and inject 20 microliters of CFA from the injector into four periarticular spots on the ankle joint space [1]. Put the processed mice in a new chamber [2]. Monitor the mice to ensure that they are breathing until they regain the ability to move [3].
3.2.1. Talent marks and injects suspension into the mouse. Important Step
3.2.2. Talent places the mice into a chamber.
3.2.3. Shot of the mice starting to move. Important Step
3.3. Every 3 days, use a pocket thickness gauge to measure the ankle joint diameter [1]. Also, assess arthritis severity by arthritis scoring criterion: 0 is normal, no evidence of erythema and swelling [2-LM]. 1 is the mildest arthritis, erythema and mild swelling confined to the tarsals or ankle joint [3-LM].
3.3.1. CU: Talent measures ankle joint diameter. Important Step
3.3.2. LAB MEDIA: Figure 3C – Video editor: Show Figure 3C-0 only.
3.3.3. LAB MEDIA: Figure 3C – Video editor: Show Figure 3C-1 only.
3.4. Two is the moderate arthritis, erythema and mild swelling extending from the ankle to the tarsals [1]. 3 is the severe arthritis, erythema and moderate swelling extending from the ankle to metatarsal joints [2]. 4 is the most severe arthritis, erythema and severe swelling encompass the ankle, foot and digits, or ankylosis of the limb [3].
3.4.1. LAB MEDIA: Figure 3C – Video editor: Show Figure 3C-2 only.
3.4.2. LAB MEDIA: Figure 3C – Video editor: Show Figure 3C-3 only.
3.4.3. LAB MEDIA: Figure 3C – Video editor: Show Figure 3C-4 only.
4. Immunohistochemical Staining of Joint Sections
4.1. After sacrificing the mouse, remove the skin and part of the muscle from the hind leg with tweezers and scissors [1]. Spray the joint with 70% ethanol and remove the rest of the muscles using a paper towel [2]. Fix the ankle joint in 4% paraformaldehyde for 2 days at room temperature [3].
4.1.1. Talent removes skin and muscle form the mouse leg.
4.1.2. Talent sprays ethanol on to the leg, and removes muscles.
4.1.3. Talent places the bone in solution.
4.2. Then, decalcify the joint in 10% EDTA for 1 month at room temperature [1] and change the medium weekly [2].
4.2.1. Talent places the bone in another solution. Important Step
4.2.2. Talent changes medium.
4.3. After 1 month, place the tissue in a marked mold with certain volume of liquid paraffin at approximately 60 degrees Celsius to embed the tissue [1]. Cool briefly [2]. Set the thickness on the microtome at 4 micrometers and cut slices [3]. Then, float the sections in a 43-degree Celsius water bath for a short time to expand the sections [4].
4.3.1. Talent places the tissue into a mold with liquid.
4.3.2. Talent places the mold on a surface.
4.3.3. CU: Talent adjusts thickness on the microtome, and cuts on the microtome. Important Step
4.3.4. Talent places the slices into a bath.
4.4. Mount the sections with neutral resin onto slides and dry overnight. Preserve the slides at room temperature [1].
4.4.1. Talent places the slices onto slides, and places the slides on a surface.
4.5. Next, place the slides in a rack and perform washes in xylene and ethanol according to the manuscript to rehydrate at room temperature [1]. Lastly, wash in running tap water for 10 minutes [2]. 
4.5.1. Talent places the slides in a rack and immerses into solution.
4.5.2. Talent washes the slides in running tap water.
4.6. Then, stain in 0.1% fast green solution for 5 minutes [1]. Rinse in 1% acetic acid for 10 seconds, and stain in 0.1% safranin O staining solution for 20 minutes [2]. After that, immerse the slides in the xylene and ethanol washing solutions according to the manuscript [3].
4.6.1. Talent places the slides into green staining solution.
4.6.2. Talent rinses the slides, and places into another staining solution.
4.6.3. Talent immerses the slides in washing solutions.
4.7. Mount the tissue sections onto the object stage [1] and observe the tissues under a microscope [2].
4.7.1. Talent mounts the slides onto the object stage of a microscope.
4.7.2. Talent observes the slides under a microscope.
4.8. To visualize neutrophils, perform Immunohistochemical staining by first baking the paraffin sections for 2 hours at 78 degrees Celsius [1]. Place the slides in a rack and perform the xylene, ethanol, water and PBS washes according to the manuscript to rehydrate at room temperature [2-TXT].
4.8.1. Talent places the sections into an oven.
4.8.2. Talent takes out the sections from the oven, places them on a rack and immerses into washing solution. TEXT: CAUTION: Do not let slides dry at this step.
4.9. Then, add one drop of permeabilization buffer to cover the tissue [1]. Incubate the sections in a humidity-controlled tray at 37 degrees Celsius for 10 minutes [2]. After that, rinse the slides in PBS for 3 minutes three times. Avoid rinsing the tissue directly [3].
4.9.1. CU: Talent adds one drop of buffer.
4.9.2. Talent places the sections onto a tray, and places them into an oven.
4.9.3. CU: Talent rinses the slides, and keeps away from the tissue.
4.10. Next, perform heat-induced antigen epitope retrieval. Arrange the slides in a rack [1]. Immerse the slides in the pressure boiler filled with retrieval buffer [2]. Put the pressure boiler in a microwave oven, and set the microwave oven at 600 Watts and heat the slides for 10 minutes [3].
4.10.1. Talent places the slides in a rack.
4.10.2. Talent places the slides in a boiler.
4.10.3. Talent places the boiler into a microwave oven, and adjusts settings.
4.11. After boiling, keep the slides in the boiler to cool to 90 degrees Celsius [1]. With the help of tweezers, take out the slides [2] and rinse them in PBS for 3 minutes three times [3].
4.11.1. Talent stops the boiling by running water.
4.11.2. Talent takes out the slides.
4.11.3. Talent rinses the slides. Videographer: Take multiple shots, as this will be used later.
4.12. To quench endogenous peroxidase activity, immerse the slides in freshly prepared 3% hydrogen peroxide at room temperature for 15 minutes [1]. Rinse slides in PBS for 3 minutes three times [2].
4.12.1. Talent immerses the slides in solution.
4.12.2. Use 4.11.3.
4.13. Outline a large circle around the sample with a hydrophobic pen, avoid touching the sample. Add onto the sample 50-100 microliters of 3% bovine serum albumin to block [1], and place the samples in a humidity-controlled chamber at 37 degrees Celsius for 60 minutes [2].
4.13.1. CU: Talent draws a circle around the sample, and adds solution onto the sample.
4.13.2. Talent places the samples into an incubator.
4.14. Then [1], remove the blocking solution. Add 50 microliters of PBS-diluted primary antibody to each section quickly [2]. Incubate the slides in a humidity-controlled tray at 4 degrees Celsius overnight [3].
4.14.1. Talent takes out the samples from the incubator.
4.14.2. CU: Talent removes solution, and adds another solution.
4.14.3. Talent places the slides in a tray and places the tray in a refrigerator.
4.15. On the second day, take out the tray and let it stand at room temperature for 30 minutes [1]. Then, rinse the slides in PBS for 3 minutes three times [2]. Add 50 microliters of PBS-diluted secondary antibodies to the tissue [3].
4.15.1. Talent transfers the tray from the refrigerator to a surface.
4.15.2. Use 4.11.3.
4.15.3. CU: Talent adds solution to the tissue.
4.16. Incubate slides in a humidity-controlled tray at 37 degrees Celsius for 30 minutes [1]. Then, rinse the slides in PBS for 3 minutes three times [2]. Develop in diluted DAB (pronounce as D-A-B) solution for 5 minutes. Avoid the development of a dark color caused by overreaction of the DAB [3-TXT]. Rinse the slides in distilled water [4].
4.16.1. Use 4.13.2.
4.16.2. Use 4.15.2.
4.16.3. CU: Talent immerses the slides in solution. TEXT: DAB: 3,3’-diaminobenzidine
4.16.4. Use 4.15.2.
4.17. Counterstain the slides in hematoxylin for 10 seconds, and rinse the slides in tap water for 5 minutes [1]. Rinse in acid alcohol superfast differentiation solution for 3 seconds. Then rinse in tap water for 10 minutes [2]. 
4.17.1. Talent places the slides in a dark solution, and then rinses in tap water.
4.17.2. Talent places the slides in a clear solution, and then rinses in tap water.
4.18. Immerse the slides in the ethanol and xylene washes at room temperature according to the manuscript [1]. Fix the coverslip with mounting solution [2]. Observe the tissue under a microscope [3].
4.18.1. Talent places the slides into a solution.
4.18.2. CU: Talent adds mounting solution onto the slides.
4.18.3. WIDE: Talent places the slide under a microscope.



Section – Results
5. Results: Air Pouch Assay, Adjuvant-induced Arthritis Mouse Model and Immunohistochemical Assay
5.1. In this study, air pouch experiments were performed to investigate the neutrophil recruitment stimulated by LPS in vivo [1]. The leukocyte subsets in the air pouch exudates were much higher than in the control [2].
5.1.1. LAB MEDIA: Figure 2A
5.1.2. LAB MEDIA: Figure 2B – Video editor: emphasize the neutrophil in the second image, and then, emphasize the neutrophil in the first image.
5.2. Compared with the control group, the adjuvant-induced arthritis group showed significant edema in the paw [1]. The ankle joint diameter increased [2] and the arthritis score rose consistently [3].
5.2.1. LAB MEDIA: Figure 3B&D
5.2.2. LAB MEDIA: Figure 3B&D – Video editor: emphasize Figure 3B.
5.2.3. LAB MEDIA: Figure 3B&D – Video editor: emphasize Figure 3D.
5.3. Cartilage damage is the representative syndrome of rheumatoid arthritis. CFA challenge induced a large amount of leukocyte infiltration, significant cartilage erosion and synovial hyperplasia [1]. 
5.3.1. LAB MEDIA: Figure 4A
5.4. MPO (pronounce as M-P-O) and NE (pronounce as N-E) expression levels are representative markers of neutrophil infiltration [1], which were significantly upregulated in the joint section [1]. 
5.4.1. LAB MEDIA: Figure 4B
5.4.2. LAB MEDIA: Figure 4B – Video editor: emphasize the four AA images.





Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Qingyi Lu: Make sure that the air is injected into the skin, but not into the muscle [1]. 
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. Video editor: B-roll suggestion: Shot 2.1.2.
6.2. [bookmark: _GoBack]Qingyi Lu: We can also investigate the formation of neutrophil extracellular traps by immunohistochemical staining of the ankle joint tissue sections with anti-PAD4 or anti-CitH3 [1].
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.3. Guangrui Huang: These methods could be used to study other inflammatory diseases, such as inflammatory bowel disease [1].
6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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