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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
Can you record movies/images using your own microscope camera? N
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.
Olympus CKX41SF
2. Does your protocol include software usage? N
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

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.)
R: Steps 2.3, 2.4, 3.2, 3.6 and 3.7 are important for the viewer.
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.)
R: The most difficult part of this procedure is the operation in step 2.3. It must be operated in strict accordance with the specifications. If conditions permit, you can practice in advance.
5. Will the filming need to take place in multiple locations? (Y/N) 
If yes, how far apart are the locations? 
Yes, our experiments were done in three different laboratories, all in the same
laboratory building.

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. Ming Meng: Our protocol describes a way to build an RA model. Its success rate is over 93%, and its pathogenesis depends on T cells, B cells and innate immunity, which allows researchers to better study the pathogenesis of RA from a global immune perspective. Then, we use iNKT cells with immunomodulatory effects for their treatment. iNKT cells have good effects after treatment by in vivo induction, which provides basic data support for the clinical application of iNKT cells, and fully exploits the clinical application value of iNKT cells [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Ming Meng: The greatest advantage of this technology is that it is simple to operate and easy to copy [1].
1.2.1. 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)

1.3. Author Name: Demonstrating the procedure will be Chen Shengde, Gao Xiang and Zhang JIngnan, a grad student from my laboratory [1] [2].
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.




Section - Protocol
[bookmark: OLE_LINK14]This study was approved by the Animal Welfare and Ethical Committee of Hebei University.
2. Constructing the Disease Model
2.1. To begin, weigh 1.75 milligrams of both hGPI 325-339 (pronounce as h-G-P-eye-three-two-five-to-three-three-nine) and hGPI 469-483 (pronounce as h-G-P-eye-four-six-nine-to-four-eight-three) fragments and dissolve them in 5.25 milliliters of 4-degree Celsius triple distilled water [1].
2.1.1. Talent adds compound into water.
2.2. [bookmark: _Hlk21014636]Dissolve CFA (pronounce as complete Freund's adjuvant) in a 50-degree Celsius water bath [1], draw 5.25 milliliters into another 10-milliliter centrifuge tube [2], and cool it for use [3]. Put the mixture of hG6PI solution and CFA solution in an artificial emulsification unit with two glass syringes connected [4].
2.2.1. Talent places a vial into water bath.
2.2.2. Talent transfers solution into a tube.
2.2.3. Talent places the tube in a rack.
2.2.4. Talent places the two solutions in a unit.
2.3. In an ice bath, push the syringe at a constant speed and frequency of 10–20x per minutes to completely emulsify the mixed peptide solution and CFA solution [1]. Then, keep the emulsion droplets in the water for 10 minutes [2].
2.3.1. Talent pushes the syringe, with view of the two solutions.
2.3.2. CU: Shot of the droplets in water. Important Step
2.4. Next, inject 150 microliters of the emulsified hG6PIs into the mouse’s tail root subcutaneously [1]. Immediately and after 48 hours, inject 200 milligrams of Pertussis toxin into the mouse intraperitoneally [2].
2.4.1. Talent injects solution into the mouse tail. Important Step
2.4.2. Talent injects into the mouse body. Important Step
3. Obtaining iNKT (Invariant Natural Killer T) Cells with Adoptive Cellular Therapy
3.1. [bookmark: OLE_LINK4]Now, inject normal DBA/1 (pronounce as D-B-A-one) mouse intraperitoneally with α-GalCer (pronounce as alpha-/ɡəl'ser/) at the dosage of 0.1 milligrams per kilogram of body weight [1].
3.1.1. Talent injects into a mouse.
3.2. [bookmark: OLE_LINK36]Three days after modeling, after anesthetization, isolate the spleen of the mouse [1]. Prepare a single cell suspension by cutting and grinding the spleen in a 200-mesh sieve [2].
3.2.1. Talent cuts to get the spleen. Important Step
3.2.2. Talent cuts and grinds the spleen in a sieve. Important Step
3.3. Wash the cell suspension with PBS [1], centrifuge at 200 times g for 5 minutes [2-TXT], and discard the supernatant [3-TXT]. 
3.3.1. Talent adds buffer to the sample in a tube.
3.3.2. Talent places the tube into a centrifuge. TEXT: 200 x g; 5 min
3.3.3. CU: Talent removes the supernatant. TEXT: Wash 2x
3.4. [bookmark: OLE_LINK16]Resuspend the cells with 1 milliliter of whole blood and tissue dilution solution. Add 3 milliliters of mouse lymphocyte separation medium [1], and then centrifuge the cells for 20 minutes at 300 times g at room temperature [2-TXT].
3.4.1. Talent adds 2 solutions into the tube to resuspend.
3.4.2. Talent places the tube into a centrifuge. TEXT: 300 x g; 20 min
3.5. To purify the iNKT (pronounce as eye-N-K-T) cells, resuspend 107 cells with 100 microliters of 4-degree Celsius PBS, add 10 microliters of α-GalCer-loaded CD1d Tetramer-PE (pronounce C-D-one-D-tetramer-P-E) [1], and incubate them at 4 degrees Celsius for 15 minutes in the dark [2].
3.5.1. Talent adds cells and solution into a tube, and adds another solution.
3.5.2. Talent places the tube in the refrigerator.
3.6. Wash the cells twice with PBS [1-TXT] and resuspend them in 80 microliters of PBS. Add 20 microliters of anti-PE-MicroBeads [2] and incubate them at 4 degrees Celsius for 20 minutes in the dark [3]. Wash them twice with PBS [4] and resuspend the cells with 500 microliters of PBS [5].
3.6.1. Talent takes out the tube from the refrigerator, and adds buffer. TEXT: Wash 2x Videographer: Take multiple shots, as this will be used later.
3.6.2. CU: Talent adds solution to suspend the cells, and then adds another solution. Important Step
3.6.3. Talent places the tube in the refrigerator. Author comment: Use 3.5.2
3.6.4. Use 3.6.1.
3.6.5. [bookmark: OLE_LINK1]CU: Talent adds solution to suspend the cells.
3.7. Place the sorting column in the magnetic field of the MACS (pronounce as max) sorter and rinse with 500 microliters of PBS [1]. Add the prepared cell suspension to the sorting column, collect the flow through [2], and rinse three times with PBS buffer [3].
3.7.1. Talent places the column in the sorter, and adds buffer.
3.7.2. Talent transfers cell suspension into the column, and places a centrifuge tube at bottom to collect. Important Step
3.7.3. Talent adds buffer into the column.
3.8. Remove the magnetic field and add 1 mililiter of PBS buffer to the sorting column [1]. Quickly push the plunger at a constant pressure to drive the labeled cells to the collection tube and obtain the purified iNKT cells [2]. Count with an automated cell counter [3].
3.8.1. Talent removes the magnetic field, and adds buffer.
3.8.2. Talent pushes the plunger, with view of the obtained cells dripping into the tube.
3.8.3. Talent operates on the cell counter.
3.9. To identify the iNKT cell phenotype, first take 1 x 106 cells from the purified iNKT cells, and resuspend them in 50 microliters of PBS [1]. 
3.9.1. Talent adds cell culture and buffer into a tube.
3.10. Add 0.5 microliters of α-GalCer-PE-CD1d Tetramer or 10 microliters of FITC-TCR β in the single positive control tube [1]. Add 0.5 microliters of α-GalCer-PE-CD1d tetramer and 10 microliters of FITC-TCR β in the sample tube [2]. Incubate them at 4 degrees Celsius for 30 minutes in the dark [3].
3.10.1. Talent adds two solutions into a control tube.
3.10.2. Talent adds two solutions into a sample tube.
3.10.3. Talent places the tubes into a refrigerator.
3.11. After that, wash the cells in PBS [1] and then centrifuge at 200 times g for 5 minutes [2-TXT]. Discard the supernatant, add 1 milliliter of Foxp3 (pronounce as Fox-p-three) Foxation Permeabilization working solution [3], and incubate the cells for 45 minutes at 4 degrees Celsius in the dark [4].
3.11.1. Talent takes out the tubes from the refrigerator, and adds buffer.
3.11.2. Talent places the tubes into a centrifuge. Videographer: Take multiple shots, as this will be used later. TEXT: 200 x g; 2 min
3.11.3. CU: Takes out the tubes from the refrigerator. Talent removes the supernatant, and adds another solution.
3.11.4. Talent places the tubes into a refrigerator.
3.12. Then, add 1 milliliter of 1x Permeabilization Buffer working solution [1] and centrifuge the cells at room temperature at 500 times g at room temperature for 5 minutes [2-TXT].
3.12.1. [bookmark: OLE_LINK3]Talent takes out the tubes from the refrigerator, and adds buffer.
3.12.2. [bookmark: _GoBack]Use 3.11.2. Takes out the tubes from the refrigerator. TEXT: 500 x g; 2 min
3.13. Discard the supernatant. Add 1 microliter of Alexa Fluor 647 (pronounce as six-four-seven) mouse Anti-PLZF (pronounce as anti-P-L-Z-F) and 1 microliter of PerCP-Cy (pronounce as per-C-P-C-Y) 5.5 mouse anti-T-bet [1] and incubate for 30 minutes at room temperature in the dark [2].
3.13.1. CU: Talent removes the supernatant, and adds two solutions.
3.13.2. Talent places the tubes in the dark.
3.14. Next, add 2 milliliters of Permeabilization Buffer working solution [1], and centrifuge at 200 times g for 5 minutes for cleaning [2]. Discard the supernatant, resuspend the cells in 500 microliters of PBS [3], and measure by flow cytometry.
3.14.1. Talent adds solution into the tubes.
3.14.2. Use 3.11.2.
3.14.3. CU: Talent removes the supernatant, and adds buffer.
3.14.4. Talent operates on the flow cytometry.





Section – Results
4. Results: Changes in the Mice
4.1. [bookmark: OLE_LINK21]In this study, compared with the control group [1], the toes of the RA model group began to show red swelling after modeling, with gradual aggravation [2]. At 14 days, the red swelling in the ankle joint peaked [3], followed by gradual relief [4].
4.1.1. LAB MEDIA: Figure 1A – Video editor: emphasize the control group column.
4.1.2. LAB MEDIA: Figure 1A – Video editor: emphasize the RA group column.
4.1.3. LAB MEDIA: Figure 1A – Video editor: emphasize the middle picture in the RA group column.
4.1.4. LAB MEDIA: Figure 1A – Video editor: emphasize the last picture in the RA group column.
4.2. The pathological results showed that the infiltration degree of inflammatory cells in the ankle synovial tissue of the RA model mice was different at different stages [1]. Peak inflammation occurred on day 14 post modeling [2].
4.2.1. LAB MEDIA: Figure 2
4.2.2. LAB MEDIA: Figure 2 – Video editor: emphasize the middle picture in Figure 2B, and emphasize the diamond symbols.
4.3. [bookmark: OLE_LINK20]In the RA model group, the serum levels of pro-inflammatory cytokines significantly increased 11 days and 14 days after modeling [1], while anti-inflammatory cytokines significantly decreased [2].
4.3.1. LAB MEDIA: Figure 3 – Video editor: In both A&B, emphasize the second to fourth groups (TNF-α, IFN-γ, and IL-6).
4.3.2. LAB MEDIA: Figure 3 – Video editor: In both A&B, emphasize the last two groups (IL-4 and IL-10).
4.4. This figure shows the rate of iNKT2 (pronounce as eye-N-K-T-2) in normal mice was around 5% [1]. The rate of iNKT2 was about 82% after in vivo induction [2]. The rate of iNKT2 was more than 92% after MACS purification [3].
4.4.1. LAB MEDIA: Figure 4 – Video editor: emphasize Figure 4 A&B&C 

4.4.2. LAB MEDIA: Figure 4 – Video editor: emphasize Figure 4 D&E&F 
4.4.3. LAB MEDIA: Figure 4 – Video editor: emphasize Figure 4 G&H&I 


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Shengde Chen: In this step, it is necessary to completely emulsify the mixed polypeptide with CFA, that is, the emulsified droplets are kept in the water for 10 minutes without dispersing [1].
5.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion: Shot 2.3.2.
5.2. Xiang Gao: This protocol provides a new idea for the treatment of RA with specific iNKT cells, which can be applied to cellular immunotherapy of other autoimmune diseases and tumors [1].
5.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.3. Jingnan Zhang: This model can simulate the over-proliferation of CD4+T cells and iNKT cell defects in RA patients, which lays a foundation for in-depth study of RA immunopathology [1].
5.3.1. [bookmark: OLE_LINK6]INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.4. Ming Meng: In this protocol, pertussis toxin is injected intraperitoneally during modeling. Please wear the experimental clothes and disposable gloves, and carry out standard operation so as to prevent stab wounds and infections [1].
5.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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