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Authors, please check the answers to the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__N_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__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.
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.) 2.4 – 2.10, 3.3 – 3.6._
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.) __3.3____
E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___________________________________________________


1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to maximize the quality and quantity of data extracted from tissue samples. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jacob Austin-Breneman: This method can help answer key questions in the field of translational cancer research, such as which mutations are harbored, which pathways are activated, and which immune cell subtypes infiltrate human tumors. 
1.2. Jacob Austin-Breneman: The main advantage of this technique is that large amounts of data may be generated from a single surgical resection of human tissue.   

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at University of Texas MD Anderson Cancer Center.


Protocol (read by voice talent at JoVE):

2. Specimen/Tissue processing 

2.1. Jacob Austin-Breneman: “One of the most critical steps prior to specimen processing is to ensure sample quality and validate the presence of viable tumor by pathological assessment as describe in the protocol text.” [2.1.1 – MED] All relevant information for the specimen or tissue, such as patient name, number, treatment, and date of surgery, should be made readily accessible in an institutional tissue database. [2.1.2 – MED] 

2.1.1. Talent speaks toward camera, interview style.
2.1.2. Talent at the computer checking the database.

2.2. Fresh tissue specimens should always be stored on wet ice  and processed as quickly as possible, in order to limit changes induced by extraction of the tissue sample from its natural environment. Normal tumor-matched and tumor tissue samples should be processed separately to avoid cross-contamination. [2.2.1 – WIDE/MED] 

2.2.1. Talent approaching work area and setting down an ice bucket with tissue specimen.

2.3. Prepare a sterile Petri culture dish, a scalpel, as well as a needle or forceps for tissue processing. [2.3.1. – MED] In order to limit the  time of sample processing, lay out all required items in advance as depicted here. [2.3.2 – LM] 

2.3.1. Talent setting out Petri dish, scalpel and needle/forceps.
2.3.2. JoVE Figure 2.pdf

2.4. Place the tissue specimen in the open Petri culture dish, flat against the surface. [2.4.1 – CU]

2.4.1. *film as written.

2.5. Inspect the sample from all angles, to gain a better understanding of its structure and dimensions. [2.5.1 – MED] Pin the sample to the bottom of the dish with the needle, [2.5.2 – CU] and proceed to bisect the tissue along its largest and best representative axis. [2.5.3 – CU]

2.5.1. Talent inspecting the sample.
2.5.2. *film as written.
2.5.3. Scalpel being used to bisect the tissue.

2.6. Cut out a small piece of tissue and place it in a sterile 1.5-ml microcentrifuge tube containing 1 ml of RNA-stabilizing solution. [2.6.1 – CU] Place this sample on ice for the remainder of the process and store at 4 °C until needed. [2.6.2 – MED]

2.6.1. *film as written.
2.6.2. Talent putting the tube with sample on ice.

2.7. Lay out an open and pre-labeled biopsy cassette on the lid of the Petri culture dish. [2.7.1 – MED] Cut out a slice of tissue no thicker than 3 to 5 mm and transfer it to the cassette. [2.7.2 – CU] Place the cassette in 10% Neutral Buffered Formalin for a minimum of 72 hours at room temperature. [2.7.3 – MED]

2.7.1. *film as written.
2.7.2. *film as written.
2.7.3. Talent putting the cassette into container with NBF, puts the cap on, and sets the container aside at room temperature.

2.8. Cut out a piece of tissue and place it in a tissue mold. [2.8.1 – CU] Cover the tissue section in optimal cutting temperature compound, [2.8.2 – CU] and freeze it immediately at -20 °C until ready for cryo-sectioning. [2.8.3 – MED]

2.8.1. *film as written.
2.8.2. *film as written.
2.8.3. Talent putting tissue mold into -20 °C freezer.

2.9. Cut out one or many pieces of tissue and transfer to a 50-ml tube containing MACS buffer. [2.9.1 – MED-TXT] The tissues can be used fresh or stored overnight at 4 °C for flow cytometry analysis.  [2.9.2 – MED]

2.9.1. *film as written. TEXT: MACS buffer = 1x PBS + 0.5% FBS + 2 mM EDTA
2.9.2. Talent putting 50-ml tube into the fridge.

2.10. Cut the remainder of the tissue into pieces no larger than a maximum size of 0.5 mm by 0.5 mm and transfer them to cryogenic vials. [2.10.1 – CU] Immediately freeze the tissues in liquid nitrogen for long-term storage. [2.10.2 – MED]

2.10.1. *film as written.
2.10.2. Talent putting vials into liquid nitrogen for snap freezing.

3. Flow cytometric staining

3.1. To begin this procedure, prepare digestion medium with DMEM, DNase I and Collagenase A. [3.1.1 – MED-TXT] 

3.1.1. Talent making digestion medium. TEXT: Digestion medium = 40 ml DMEM + 2 mg/ml 50 units/ml DNase I + 2 mg/ml Collagenase I

3.2. Place fresh or overnight-stored tumor in MACS buffer in the lid of a Petri dish, [3.2.1 – MED] and submerge with the digestion medium. [3.2.2 – CU]

3.2.1. Talent transferring tumor from 50-ml tube (from step 2.9) to the lid of a Petri dish.
3.2.2. Digestion medium being poured into lid to submerge the tumor.

3.3. Pin the tumor to the bottom of the dish with a needle, [3.3.1 – CU] and cut from the outside to the center with a scalpel, until the tumor has a paste-like texture. [3.3.2 – CU] Transfer the tumor mix to a 50-ml tube and seal the tube to avoid leaks. [3.3.3 – MED]

3.3.1. *film as written.
3.3.2. *film as written.
3.3.3. *film as written.

3.4. Transfer the tube to an incubator, and agitate at 225 RPM at 37°C for 1 hour. [3.4.1 – MED-TXT] 

3.4.1. [bookmark: _GoBack]Talent attaching the plastic bag to a rotating tube to an agitating plate inside the incubator. TEXT: 225 RPM; 37°C; 1 h

3.5. After one hour, filter the tumor cell suspension through a 70-μm cell strainer. [3.5.1 – MED/CU]

3.5.1. Tumor cell suspension being filtered through a 70-μm cell strainer and collected in a new tube.

3.6. Centrifuge the cell suspension at 250 g and 4°C for 5 minutes. [3.6.1 – MED-TXT] Resuspend the cell pellet with 1 ml of FACS buffer. [3.6.2 – CU]

3.6.1. Talent putting tube into the centrifuge and starting the spin. TEXT: 250 g; 4°C; 5 min
3.6.2. *film as written.

3.7. After counting the cells using a hemocytometer, re-suspend the cells at a concentration of 1x107 cells per ml. [3.7.1 – MED-TXT] 

3.7.1. Talent adding FACS buffer and resuspending cells. TEXT: 1x107 cells/ml

3.8. Transfer 100 μl or 106 cells to each well of a 96-well round bottom plate. [3.8.1 – CU-TXT]

3.8.1. *film as written. TEXT: 106 cells/well

3.9. Add 200 μl of the viability stain solution to each well and mix. [3.9.1 – CU] Incubate for 30 minutes, at 4°C, in the dark. [3.9.2 – multiple takes -MED-TXT] 

3.9.1. *film as written.
3.9.2. Multiple takes from different angles of talent putting the 96-well plate into a refrigerator. TEXT: 30 min; 4°C

3.10. After 30 minutes, spin down the cells at 250 g and 4°C for 5 minutes. [3.10.1 – MED-multiple takes-TXT] Aspirate the supernatant. [3.10.2 – CU]

3.10.1. Multiple takes from different angles of talent putting 96-well plate into centrifuge.  Shot will be repeated later. TEXT: 250 g; 4°C; 5 min
3.10.2. *film as written.

3.11. Add the antibody mixture at the recommended/titrated concentration for surface antigens in 200 μl of FACS buffer. [3.11.1 – CU] Incubate the cells at 4°C in the dark for 30 minutes. [3.11.2 – reuse shot-TXT] 

3.11.1. *film as written.
3.11.2. Use shot from 3.9.2. TEXT: 30 min; 4°C

3.12. Spin down the cells at 250 g and 4°C for 5 minutes [3.12.1 – reuse shot-TXT] and aspirate the supernatant. [3.12.2 – CU]

3.12.1. Use shot from 3.10.1. TEXT: 250 g; 4°C; 5 min
3.12.2. *film as written.

3.13. Wash with 200 μl of FACS buffer [3.13.1 – MED] and spin down the cells again. [3.13.2 – reuse shot-TXT] Aspirate the supernatant and resuspend the cells in 200 μl of FACS buffer.  [3.13.3 – CU] The cells are now ready for analysis by flow cytometry. [3.13.4 – WIDE/MED]

3.13.1. Talent adding FACS buffer to the wells of the 96-well plate.
3.13.2. Use shot from 3.10.1.  TEXT: 250 g, 4°C, 5 min
3.13.3. *film as written.
3.13.4. Talent approaching the flow cytometer carrying the 96-well plate.

4. Results: broad immune phenotyping by flow cytometry

4.1. These representative results depict the flow cytometry gating strategy for broad immune phenotyping on a processed melanoma tumor. [4.1.1 – LM] Specimens processed as demonstrated and stored overnight in MACS buffer at 4°C show extremely limited mortality.  [4.1.2 – LM] 

4.1.1. JoVE Figure 3.pdf.  Show only the first 4 colored panels.
4.1.2. JoVE Figure 3.pdf.  Zoom in to 2nd panel from left.

4.2. Furthermore, processing the tissue as demonstrated allows multi-color broad phenotyping of immune cell subsets in melanoma such as B cells [4.2.1 – LM], CD4 T cells [4.2.2-LM], CD8 T cells [4.2.3-LM], γδ T cells [4.2.4-LM], NK cells [4.2.5-LM], Dendritic cells [4.2.6-LM], Macrophages [4.2.7-LM], Mast cells [4.2.8-LM], Basophils  [4.2.9-LM], Neutrophils [4.2.10-LM]  and Eosinophils [4.2.11-LM].

4.2.1. JoVE Figure 3.pdf.  Show all panels. Highlight ‘B cells’
4.2.2. JoVE Figure 3.pdf.  Highlight ‘CD4 T cells’
4.2.3. JoVE Figure 3.pdf.  Highlight ‘CD8 T cells’
4.2.4. JoVE Figure 3.pdf.  Highlight ‘γδ T cells’
4.2.5. JoVE Figure 3.pdf.  Highlight ‘NK cells’
4.2.6. JoVE Figure 3.pdf.  Highlight ‘Dendritic cells’
4.2.7. JoVE Figure 3.pdf.  Highlight ‘Macrophages’
4.2.8. JoVE Figure 3.pdf.  Highlight ‘Mast cells’
4.2.9. JoVE Figure 3.pdf.  Highlight ‘Basophils’
4.2.10. JoVE Figure 3.pdf. Highlight ‘Neutrophils’
4.2.11. JoVE Figure 3.pdf. Highlight ‘Eosinophils’


5. Conclusion (said by authors on camera)

5.1. Jacob Austin-Breneman: Once mastered, this technique can be done in 4 hours if it is performed properly.

   

Provided Media

2.3. JoVE Figure 2.pdf
4.1 – 4.2. JoVE Figure 3.pdf


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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