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[bookmark: BackToTop]A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 
B.  Software: Does your protocol include detailed, step-by-step instructions involving computer-controlled instrumentation or other software? (Y/N) N
[bookmark: BackToQues]C.  Procedure Highlights: Of the steps to be filmed, which will viewers benefit most from seeing? Please list 4-6 steps from this script by their step numbers (e.g. 2.1).
Steps 2.3, 2.10, 3.2, 3.3
D.  Critical Steps: What is the single most difficult aspect of this procedure? Please list 1-2 steps from this script and briefly describe how you ensure success.
[bookmark: _Hlk495313072]Step 3.8: At this time, the re-stimulated CD8+ T cells will be examined for an OLP pool-specific, Qa-1-restricted response with an interferon- enzyme-linked immunospot assay (ELISPOT). While waiting for the ELISPOT results, the remaining CD8+ T cells should be replenished with new medium every 3 ~ 4 days as shown in the “step 3.6”. If the ELISPOT assay is positive, the CD8+ T cells should be re-stimulated every week using the re-Stimulation procedure to further increase the frequency of the OLP pool-specific, Qa-1-restricted CD8+ T cells in the culture.  
[bookmark: Introduction]E.  Filming: Will filming need to take place in multiple locations? (Y/N) N

1. Introduction (Experimental Goal and Author Interviews)

A. Experimental Goal (Spoken by voice talent at JoVE.)

The overall goal of this procedure is to identify functional Qa-1 (Q-A one) epitopes (ep-ih-topes /ˈɛp ɪˌtoʊps/) in proteins. (Intro)

B.  Required Interview Statements (Said by you on camera. Don’t forget to smile!)  
1.1. Xiaolei Tang: This method can help answer key questions in the field of immune regulation and immunotherapy.
1.2. Yi Xu: The main advantages of this technique are that the mapped peptides are known to stimulate Qa-1-restricted CD8+ T cells and that the procedure is easy to perform.
C.  Optional Interview Statements (Said by you on camera. Don’t forget to smile!)
1.3. Samiksha Wasnik: The implications of this technique extend toward therapeutic designs for immune-mediated diseases, such as multiple sclerosis.
1.4. Edmundo Carreon Berumen: Though this method can provide insight into the Qa-1-mediated immune regulation in animals, it can also be applied to HLA-E-mediated immune regulation in humans.
[bookmark: IntroStatements]
E.  Ethics Title Card (For animal work. Does NOT count toward word length total.)
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Loma Linda University.

2. Overlapping Peptide (OLP) Library Generation and T Cell Priming with OLP Pool-Pulsed Dendritic Cells (DCs)
2.1. To begin the procedure, design a library of 15-mer (mer /mər/) peptides (pep-tides /ˈpɛp taɪds/) in which adjacent peptides overlap by 11 amino (uh-mean-oh /əˈmi: noʊ/) acids. [1-MED] Obtain and reconstitute the peptides under sterile conditions. [2-WIDE]
2.1.1. Talent takes the reconstituted stocks out of their storage location.
2.1.2. Talent brings the stocks to the workspace.
2.2. For each peptide, combine 5 mg of the peptide with 100 µL of dimethyl sulfoxide (dye-meth-ll sul-fox-eyed /daɪˈmɛθ əl  sʌlˈfɒk saɪd/). [1-CU] Combine 10 µL of each peptide stock in a clean 1-mL cryotube (cryo-tube) to prepare the OLP pool (O-L-P pool) stock. [2-MED-TXT]
2.2.1. Talent adds 100 µL DMSO to 5 mg of a peptide in a labeled container.
2.2.2. Talent adds 10 µL from each of at least two peptide stocks to a 1-mL cryotube. (TEXT: See text for concentrations and scaling recommendations.) 
2.3. Then, load 20 µL of each peptide stock into a V-bottom 96-well plate [1-MED] and dilute each stock with 80 µL of sterile water. [2-CU] Store both the remaining 50 mg/mL peptide stocks and the plate of 10 mg/mL peptide stocks at -20 °C. [3-MED-Over shoulder]
2.3.1. With at least two wells already filled with peptide stocks, talent draws up peptide stock and loads it into another well.
2.3.2. With the peptide stocks now loaded into the plate, talent uses a multichannel pipette to add sterile water to one row of the plate.
2.3.3. Talent places the concentrated and dilute stocks in a freezer. 
2.4. Next, add 10 µL of the OLP pool stock solution [1-CU] to a 15-mL tube containing 2 mL of irradiated dendritic (den-drit-ik /dɛnˈdrɪt ɪk/) cells in serum-free medium, thus diluting the DMSO (D-M-S-O) 200-fold. [2-MED-TXT] Store the remaining OLP pool stock at -20 °C. [3-MED-Over shoulder]
2.4.1. Talent draws up 10 µL of the OLP pool stock solution from the labeled cryotube.
2.4.2. Talent adds the OLP pool stock to the solution of DCs. (TEXT: 5 x 106 DCs/mL; See text for DC treatment and solution preparation)
2.4.3. Talent places the OLP pool stock in the freezer.
2.5. Incubate the DCs (dee-sees) with the OLP pool at room temperature for 3 hours. Gently shake the cells every 15 minutes by hand. [1-MED]
2.5.1. Talent picks up the OLP pool-DC solution, gently shakes it by hand, and places it back down to continue incubation.
2.6. During the incubation, use a kit to purify CD8+ (C-D-8-positive) T cells from a harvested mouse spleen or lymph nodes. Prepare 5 mL of a solution [1-MED] with 10 x 106 (ten million) T cells per milliliter of serum-free medium with 50 U/mL (units per milliliter) of interleukin (in-ter-loo-kin /ˌɪn tərˈlu: kɪn/) 2 and 100 U/mL of interleukin 7. [2-CU]
2.6.1. Talent labels a tube of 5 mL of CD8+ T cells.
2.6.2. The tube of cells clearly labeled with the contents and cell concentration.
2.7. Yi Xu: The purified CD8+ T cells should be free of beads or untouched. [1-MED]
2.7.1. Talent speaks towards the camera, interview style.
2.8. Place 0.5 mL of the T cell solution in each of 10 wells of a 48-well plate. [1-MED-Over shoulder] Once the incubation of the OLP-pool-pulsed DC solution is complete, add 10 mL of serum-free medium to the DCs. [2-MED]
2.8.1. With nine wells already containing 0.5 mL T cell solution, talent pipettes T cell solution into the tenth well.
2.8.2. Talent adds the serum-free medium to the OLP pool-pulsed DCs.
2.9. Centrifuge the cells at 300 x g for 10 minutes at room temperature. [1-MED-Over shoulder] Then, reconstitute the cells in 5 mL of serum-free medium. Add 0.5 mL of the cell suspension to each of the 10 wells. [2-MED]
2.9.1. Talent takes the centrifuged cells out of the centrifuge.
2.9.2. Talent pipettes the cell suspension into at least two of the ten T cell-containing wells.
2.10. Incubate the cells at 37 °C in a 5% CO2 (carbon dioxide) atmosphere for four days. [1-MED] Then, remove 400 µL of the culture medium from each well. [2-CU] Add 500 µL of fresh serum-free medium containing 100 U/mL each of IL-2 (I-L two) and IL-7 (I-L seven) to each well. [3-CU]
2.10.1. Talent places the plate in an incubator and closes the incubator.
2.10.2. Talent aspirates culture medium from one of the wells.
2.10.3. Talent adds fresh medium to one of the wells.
2.11. Incubate the cells for another 2 to 3 days before re-stimulating the OLP-pool-primed cells. [1-MED-Over shoulder]
2.11.1. Talent places the plate with fresh medium in the incubator.
3. Re-Stimulation of OLP Pool-Primed CD8+ T Cells Using Macrophages Pulsed with the OLP Pool
3.1. Prior to re-stimulation, obtain and irradiate mouse peritoneal (pear-ih-toh-nee-ul /ˈpɛr ɪ toʊˈni: əl/) macrophages (mack-roh-fey-jes /ˈmæk rəˌfeɪ ʤɪz/). Adjust the macrophage (mack-roh-feyj /ˈmæk rəˌfeɪʤ/) concentration to 5 x 106 (5 million) cells/mL of serum-free medium. [1-MED-TXT]
3.1.1. Talent sets down a labeled tube of 2 mL peritoneal macrophages in the workspace. (TEXT: See text for preparation and treatment of peritoneal macrophages.)
3.2. Combine 10 µL of the OLP pool stock with 2 mL of the irradiated peritoneal macrophages for a final DMSO concentration of 0.5% by volume. [1-MED] Supplement this solution with 100 U/mL of murine (myooer-eye’n /ˈmjʊər aɪn/) macrophage colony-stimulating factor. [2-MED]
3.2.1. Talent draws up 10 µL of the OLP pool stock and adds it to the tube containing 2 mL macrophages.
3.2.2. Talent adds the M-CSF to the tube.
3.3. Fill a 48-well plate with 200 µL of the OLP-pool-macrophage solution in each well. [1-MED] Incubate the plate at 37 °C for 4 hours. [2-MED-Over shoulder] Then, gently wash each well with 200 µL of pre-warmed RPMI-0 (R-P-M-I zero) medium. [3-CU]
3.3.1. Talent pipettes the OLP pool-macrophage solution into one of the rows of the plate.
3.3.2. Talent takes an already-incubated plate out of the incubator.
3.3.3. Talent gently pipettes the medium into a row of wells and then gently aspirates the medium.
3.4. Samiksha Wasnik: The macrophage solution will contain lots of beads. Before the OLP pool-primed CD8+ T cells are added, the plate should be checked under a microscope to make sure that all the wells are free of beads. [1-MED]
3.4.1. Talent speaks towards the camera, interview style.
3.5. Next, collect and pool the OLP-pool-primed CD8+ T cells that are ready for re-stimulation. [1-WIDE] Adjust the T cell concentration to 1 x 106 (1 million) cells/mL in serum-free medium containing 25 U/mL of IL-2 and 50 U/mL of IL-7. [2-MED-Over shoulder] [3.5.3.]
3.5.1. Talent brings a plate of OLP pool-primed T cells to the workspace.
3.5.2. Talent labels a tube containing the pooled OLP pool-primed T cells.
3.5.3. [bookmark: _GoBack]Added shot: Talent collects the OLP pool-primed T cells from each well of one row of 48 well plate in a 15 ml collection tube.
3.6. Add 1 mL of the pooled T cell solution to each well containing OLP-pool-pulsed macrophages. [1-MED] Culture the cells at 37 °C in a 5% CO2 atmosphere for four days. [2-MED]
3.6.1. Talent pipettes the pooled T cell solution into one row of the OLP pool-macrophage plate.
3.6.2. Talent opens the incubator and places the plate in the incubator.
3.7. Then, remove about 400 µL of the medium from each well. [1-CU] Add to each well 500 µL of fresh serum-free medium containing 100 U/mL each of IL-2 and IL-7. Resume incubation under the same conditions. [2-MED]
3.7.1. Talent aspirates culture medium from one row of wells.
3.7.2. Talent draws up fresh medium and pipettes the medium into the same row of wells.
3.8. After 3 to 4 days, examine the re-stimulated cells for an OLP-pool-specific, Qa-1-restricted response with an interferon gamma (in-ter-feer-on gam-uh /ˌɪn tərˈfiər ɒn ˈgæm ə/) enzyme-linked immunospot (im-you-no-spot /ɪmˈju: noʊˌspɒt/) assay (as-ey /ˈæs eɪ/). Refresh the CD8+ T cell medium every 3 to 4 days while waiting for the results. [1-MED-TXT]
3.8.1. Talent loads re-stimulated cells into an ELISPOT plate. (TEXT: See text for ELISPOT procedure.)
3.9. Perform an ELISPOT (eh-lee-spot /ˈɛ li:ˌspɒt/) assay with the dilute peptide stocks [1-MED-Over shoulder] to determine which peptides produce the OLP-pool-specific, Qa-1-restricted interferon gamma secretion. Lastly, evaluate a truncated peptide series with ELISPOT to identify the optimal Qa-1 epitope. [2-MED]
3.9.1. Talent removes the plate of dilute stocks from the freezer as though to thaw.
3.9.2. Talent adds dilute stocks (V-bottom 96-well plate) to the ELISPOT plate that has been added with the re-stimulated CD8+ T cells.
4. Results: Identification of a 9-mer Qa-1 Epitope in Myelin Oligodendrocyte Glycoprotein (MOG)
4.1. An interferon gamma ELISPOT assay showed a significant increase in spot-forming cells when CD8+ T cells stimulated by the pooled MOG (mawg /mɒg/) overlapping peptide library were combined with C1R.Qa-1b (C-1-R Q-A 1-B) cells. This suggested that the T cells responded to the Qa-1-binding peptides and that the MOG pool contained one or more Qa-1-binding epitopes. [1-LM]
4.1.1. Figure 2 (56401_Tang_Figure 2.tiff)
4.2. Another assay was performed to screen the individual peptides in the pool. Three peptides showed responses that were at least three times greater than the response in the presence of C1R.Qa-1b cells without peptides. [1-LM] Of these, the peptide with the greatest response was selected for further evaluation. [2-LM]
4.2.1. Figure 3 (56401_Tang_Figure 3A.tiff, 56401_Tang_Figure 3B.tiff, 56401_Tang_Figure 3C.tiff): On “Three peptides”, highlight the ‘68’, ‘96’, and ‘105’ boxes in 3A and box the B-8, D-12, and E-9 boxes in 3C (see Figure 3.tiff for guide).
4.2.2. Figure 5A (56401_Tang_Figure 5A.tiff): On “the peptide with…”, emphasize the rightmost column of images (the OLP105 images).
4.3. A library of truncated peptides based on the 15-mer peptide of interest was evaluated to identify the optimal Qa-1 epitope. The epitope would ideally be 8- to 10-mer, with 9-mer preferred. Further, the optimal epitope would show a similar or stronger interferon gamma response than the 15-mer peptide. The 9-mer N-terminally-truncated peptide best fit these criteria, making it the optimal Qa-1 epitope. [1-LM]
4.3.1. Figure 5B (56401_Tang_Figure 5B.tiff): On “The epitope would…”, lightly shade out the sections of the image spanning N11/C11-N14/C14 and N6/C6-N7/C7 and emphasize N8/C8-N10/C10 (see Figure 5B shaded example.png). On “The 9-mer N-terminally…”, add a box around the N9 image.
5. Conclusion (Said by you on camera. Don’t forget to smile!)
5.1. Edmundo Carreon Berumen: Don't forget that working with radiation can be extremely hazardous. Researchers should strictly follow their institutional policy and be appropriately trained.
5.2. Edmundo Carreon Berumen: After watching this video, you should have a good understanding of how to analyze Qa-1 epitopes in a protein. 
5.3. Edmundo Carreon Berumen: After its development, this technique paved the way for researchers in the field of immune regulation to discover new Qa-1 epitopes for the study of immune regulation in other tissues, such as the pancreas.

[bookmark: ProvidedMedia]PROVIDED MEDIA
Authors: Name new or modified files with the scheme 01234_PIname_Figure1.tif, where 01234 is your JoVE video ID and PIname is the corresponding author’s surname. For example:

5.2 – 01234_PIname_Figure1.tif – dual color imaging of tumor angiogenesis at 40X
5.3 – 01234_PIname_Figure2.tif – dual color imaging of tumor angiogenesis at 100X

Minimum dimensions: 720 x 480 pixels
Minimum resolution: 300 dpi

Preferred image formats: .tiff, .png, .eps, .ai, .psd, .pdf
Preferred movie formats: .mov, .mp4, .avi

If figures or tables were created as .xlsx files, please provide those as well.

Upload each file to your project folder: https://www.jove.com/account/file-uploader?src=17202353

Please list the provided files below and specify the step or steps where the files will be used. If a file is not based on an existing figure, please provide a short description.

· [bookmark: Text13]Step number(s) – File name - Description (if new figure)


General Preparation

It is critical for a smooth and organized shoot that your samples, reagents, instruments, glassware, and software are ready to go. This ensures that filming can quickly move from step to step.

Reagents, samples, and solutions should be prepared or collected and labeled before we arrive. All tubes, flasks, and plates should be clean, dry, and neatly labeled.

If your procedure includes long incubation, reaction, heating, or calculation times, prepare the products of those steps before we arrive. Please notify your script editor if the product of a long step is too unstable to be prepared in advance.

Please contact your script editor if you have general questions about filming. For detailed preparation instructions, please see the email that accompanied this script.
 2016, Journal of Visualized Experiments

