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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

Can you record movies/images using your own microscope camera? (Y/N)___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: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _Steps 4, 6, 7, and 8 would be for filming.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  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.) ___The steps listed in Question C above are the most critical. Success is ensured as much as possible by careful following of the protocol.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? ___Animal facility is next building across the street.
1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this experiment is to allow for detection of in vivo antigen-specific killing of a target cell in a murine model. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Roza: This method can help answer questions in the immunology field, such as efficiency and detection of antigen-specific CTL killing of a target cell in an intact immune system and how this may be modified by manipulation of the T cells to enhance their function in vivo. 
1.2. Roza: The main advantage of this technique is that it allows the researcher to assess the antigen-specific CTL potential directly and quickly as the assay is not dependent upon tumor growth or infection.   

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Roza: Demonstrating these procedures will be Yared Hailemichael [2] and Cara Haymaker [3], two instructors from the Department of Melanoma Medical Oncology. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named instructor looks up from workbench or desk or microscope and acknowledges the camera.
1.3.3. The named instructor looks up from workbench or desk or microscope and acknowledges the camera.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Texas MD Anderson Cancer Center.
Protocol: (read by voice talent at JoVE)
2. Administration of the Immunostimulatory Cocktail Covax
2.1. After anesthetizing mice according to the text protocol [1-WIDE-TXT], use 70% isopropyl alcohol to spray the tail base area for injection [2-MED/CU].  Using a 27-gauge needle attached to a syringe and with the bevel side facing up, penetrate 4 - 5 mm into the tail base region and inject 100 µL of previously prepared peptide solution  [3-CU-TXT].
2.1.1. Talent places anesthetized mouse on work bench (TEXT: Refer to text protocol for details)
2.1.2. Talent sprays alcohol on tail base area
2.1.3. Talent inserts needle with bevel facing up into tail base region and injects peptide solution
2.2. Then lateral to the vaccine injection site, inject 100 µL of anti-CD40 antibody [1-CU-TXT].
2.2.1. Talent injects anti-CD40 antibody lateral to the vaccine injection site (TEXT: 0.5 mg/mL stock)
2.3. Carefully apply 50 mg/mouse of imiquimod cream on the vaccination sites [1-CU]. Rub the cream into the surface until the cream is no longer visible and is fully absorbed [2-CU/ECU].
2.3.1. Talent applies imiquimod cream to vaccination sites
2.3.2. Talent rubs cream on surface until cream is no longer visible and is fully absorbed
2.4. Then inject 100 µL of 100,000 IU/mL of rhIL-2 protein intraperitoneally in the lower abdominal region [1-CU-TXT].
2.4.1. Talent injects rhIL-2 protein i.p. in lower abdomen  (TEXT: Refer to text protocol for additional details)
3. Isolation of Target Splenocytes for Labeling with CFSE and Peptide Pulsing of Target Splenocytes
3.1. After isolating splenocytes from mice and lysing the red blood cells according to the text protocol, carry out peptide pulsing by first resuspending cells at 106 cells/mL in complete medium [1-CU-TXT]. Divide the cells into two 15 mL conical tubes and label them as pulsed or unpulsed [2-CU].
3.1.1. Talent resuspends cells in complete medium (TEXT: Refer to text protocol for details)
3.1.2. Talent finishes dividing cells into two tubes and labels ‘pulsed’ and ‘unpulsed’

3.2. For OVA257-264 pulsing, add 1 (g/mL of peptide to the tube labeled pulsed [1-CU] [2-CU-TXT]. Then incubate the cells with peptide at 37 °C for 1 h [3-WIDE].
3.2.1. Talent adds OVA257-264 peptide to a pulsed tube (TEXT: OVA = ovalbumin)
3.2.2. Talent adds hgp10025–33 peptide to a pulsed tube (TEXT: hgp100 = human melanoma antigen glycopeptide 100)
3.2.3. Talent places pulsed and unpulsed tubes into incubator
3.3. Add 10 mL of complete medium to both the pulsed and unpulsed tubes to wash the target cells [1-CU]. Then spin the remaining cells at 475 x g and room temperature for 5 min [2-WIDE/MED] before aspirating the supernatant [3-CU].
3.3.1. Talent adds complete medium to both pulsed and unpulsed tubes
3.3.2. Talent removes tubes from the centrifuge 
3.3.3. Talent begins to aspirate a sample
4. Preparation of CFSE and Labeling of Target Splenocytes
4.1. Prepare CFSEhi -labeling medium by adding 1 uL/mL of CFSE to RPMI 1640 with 2% FBS for a final concentration of 5 µM/mL [1-MED/CU-TXT]. Then prepare CFSElo -labeling medium by adding 1 uL/mL of CFSE to RPMI 1640 with 2% FBS for a final concentration of 0.5 µM/mL [4.2.1.].
4.2. Then prepare CFSElo -labeling medium by adding 1 uL/mL of CFSE to RPMI 1640 with 2% FBS for a final concentration of 0.5 µM/mL [1-CU]. 
4.2.1. Talent adds CFSE to RPMI with FBS (TEXT: 5 mM stock solution, for pulsed cells).Moved after 4.1.1.
4.3. To label the target splenocytes, resuspend 106 cells/mL of pulsed cells with prepared CFSEhi-labeling medium [1-CU] and 106 cells/mL of unpulsed cells with CFSElo-labeling medium [2-CU].  
4.3.1. Talent adds CFSElo-labeling medium to unpulsed cells
4.3.2. Talent adds CFSEhi-labeling medium to pulsed cells
4.4. Mix the cell suspensions by gentle inversion or swirling  [1-CU-TXT]. Then incubate the cells at 37 °C for 15 min, remixing the cells every 5 min [2-WIDE].
4.4.1. Talent gently inverts or swirls cells (TEXT: Do not mix by vortexing)
4.4.2.  Talent removes cells from incubator, remixes, and places back into incubator
4.5. Next, add 10 mL of complete medium to each cell suspension [1-CU] and centrifuge the cells at at 475 x g and room temperature for 5 min [2-WIDE/MED].  Then aspirate the supernatant and use 10 mL of cold PBS to resuspend the cells [3-MED/CU].  Spin the cells at 475 x g and 4 °C for 5 min before repeating the PBS wash [4-MED].
4.5.1. Talent adds complete medium to each cell suspension
4.5.2. Talent places tubes into centrifuge and sets speed and time
4.5.3. Talent finishes aspirating supernatant and adds cold PBS to resuspend cells
4.5.4. Talent places tubes into centrifuge with temperature visible and closes door and starts spin
4.6. Count the cells and mix peptide-pulsed, CFSEhi-labeled with unpulsed, CFSElo-labeled cells at a 1:1 ratio for injection into recipient mice [1-CU]. Keep an aliquot of 1x 106 mixed cells to use for a baseline flow cytometry assessment [2-CU].
4.6.1. Talent mixes a one to one ratio of cells – have hemocytometer in frame to show cells were counted

4.6.2. Talent pipettes an aliquot of mixed cells into a tube for FACS – have tube labeled

4.7. After injecting and re-isolating target cells according to the text protocol, perform assessment of CTL activity using a standard flow cytometry protocol, acquiring cells using the FITC channel with a 488 nm laser for excitation [1-LM].
4.7.1. . LAB MEDIA Source:  https://www.jove.com/files/ftp_upload/56255/56255fig1large.jpg, Panel 1A, Editor, bring in the panels one at a time from left to right as shown with the flow of arrows.
5. Results: Detection of Antigen-specific T-cell Cytolytic Function
5.1. Prior to injection of CFSE-labeled target cells, the 1:1 cell mixture was run on a flow cytometer to determine the baseline frequencies of both the CFSEhi and CFSElo target cells.  Shown here is the gating strategy to detect changes in the CFSE populations, an initial gate was made using FSC and SSC parameters [1-LM].
5.1.1. LAB MEDIA Source:  https://www.jove.com/files/ftp_upload/56255/56255fig1large.jpg, panel 1A, Editor, bring in left hand plot and add in the SSC and FSC on the Y and X axis when mentioned.
5.2. The total CFSE-positive cells were then subgated prior to assessing changes in frequency, as this population is relatively small when compared to the unlabeled endogenous splenocytes [1-LM].
5.2.1. https://www.jove.com/files/ftp_upload/56255/56255fig1large.jpg, panel 1A, Editor, bring in the rest of panel A beginning with the arrow to the right of the plot in 5.1, then the CFSE plot, then the double arrow and the two CFSE panels to the right of the double arrow.
5.3. An example of the relative frequency of the CFSE populations prior to injection is shown here and should be close to 1:1 [1-LM].
5.3.1. LAB MEDIA Source https://www.jove.com/files/ftp_upload/56255/56255fig1large.jpg, panel 1B, Editor, add in the ’50, 50’ for each plot for the end of the sentence here.
5.4. The necessity of the covax priming is seen in this panel where no killing of the antigen pulsed, CFSEhi target cells was observed at 24 h post injection [1-LM].
5.4.1. LAB MEDIA Source: https://www.jove.com/files/ftp_upload/56255/56255fig1large.jpg, 1C, Editor, begin with the histogram without the 48 and 52 then add them in with this VO ‘no killing…’.
5.5. This figure demonstrates the effective killing of the antigen pulsed, CFSEhi-labeled target cells as the peak that was observed prior to injection was almost undetected and the ratio was dramatically shifted from 50% to 1% detection [1-LM].
5.5.1. LAB MEDIA Source: https://www.jove.com/files/ftp_upload/56255/56255fig1large.jpg, panel 1D, Editor, add in the top left panel first, then add in the 75 and 25.  And then for the last part of the sentence, add in the bottom left panel and add in the 99 and 1 in the histogram for the end of the sentence.
5.6. Finally, the figure also shows the kinetics of antigen pulsed, CFSEhi-labeled target cell killing by assessing loss of this population at both 6 and 24 h post injection [1-LM]. 
5.6.1. LAB MEDIA Source: https://www.jove.com/files/ftp_upload/56255/56255fig1large.jpg, panel 1D, Editor, add in the top right panel for 6 h and the bottom panel for 24 h.  For each plot, also add in the titles, ‘6 h post target injection’ and ’24 h post target injection.’
6. Conclusion (said by authors on camera)

6.1. Cara: Once mastered, this technique can be done in 2 - 3 days, depending upon the antigen and T cell function, if it is performed properly.

6.2. Cara: While attempting this procedure, it’s important to remember that CFSE labeling must be uniform and kinetics of CTL response assessed if testing reactivity to other antigens.

6.3. Cara: Following this procedure, other methods like ELISAs, ELIPSOT and/or intracellular flow cytometry can be performed in order to answer additional questions such as assessing changes in effector function.

6.4. Cara: After watching this video, you should have a good understanding of how to assess in vivo CTL function in the absence of an infection or tumor.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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