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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Nikon SMZ 1000
2. Does your protocol include software usage? Y
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.
Authors: please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.2., 2.2.3., 3.9., 3.10., 4.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Optimizing microscopy settings is key to recognizing fish that have developed B-ALL.
Optimizing flow cytometry settings is essential to isolate B cell population free of T cells.
5. Will the filming need to take place in multiple locations? Y, same building different floors


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

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

1.1. J. Kimble Frazer: We recently found that many lck:eGFP zebrafish B cells express low levels of lck, making this line a useful tool for studying B cells as well as T cells [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. J. Kimble Frazer: The main advantage of this technique is that now we can isolate both B and T cells from lck:GFP zebrafish and B-ALL and T-ALL cells from cancerous fish [1].  

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

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

1.3. Jessica Burroughs-Garcia: These methods enable B cell development and B-ALL studies in zebrafish, which are relevant to understanding the adaptive immune system and an important immune system malignancy common in pediatric cancer [1].   

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Ameera Hasan: If you’ve never done these dissections before, you may wish to refine your technique a few times until you can obtain good thymus and marrow samples [1]. 

1.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.5. Gilseung Park: Visual demonstration will help viewers to recognize fluorescent B-ALL in fish and to select the correct settings for discriminating B and T cells for their isolation [1].  

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at University of Oklahoma Health Sciences Center.


Section - Protocol
2. Non-malignant B and T Lymphocyte Isolation from Transgenic lck:eGFP Fish
2.1. After anesthetizing with 0.02% tricaine in fish system water [1], use the GFP (G-F-P) filter on an epifluorescence microscope to examine 2-6-month-old zebrafish for fluorescent thymi at the dorsomedial aspect of the branchial cavity [2].
2.1.1. WIDE: Talent adding fish to system water, with tricaine container visible in frame
2.1.2. LAB MEDIA: WT image: JoVE Video Editor: please emphasize signal outlined with yellow circle in original Figure 1B

2.2. After locating the thymus, place euthanized fish in a Petri dish [1-TXT] and use the fluorescent microscope to remove the GFP-positive thymi [2] and brightfield microscopy settings to harvest the kidney marrow and spleen [3].

2.2.1. MED: Talent placing fish into dish TEXT: Euthanasia: 5-min 0.02% Tricaine + ice bath immersion
2.2.2. SCOPE: One thymus being dissected
2.2.3. SCOPE: Kidney marrow and/or spleen being dissected
 
2.3. Place each collected organ in a 1.5-milliliter tube containing 500 microliters of cold sorting medium [1-TXT] and use a pestle micro-tube homogenizer to homogenize the tissues on ice [2].

2.3.1. MED: Talent placing organ into tube TEXT: See text for all medium/reagent preparation details
2.3.2. CU: Tissue being homogenized

2.4. Then strain the homogenized tissue through a 35-micromter mesh filter [1] to generate a single cell suspension and place the cells on ice [2].

2.4.1. CU: Tissue being strained
2.4.2. CU: Tube being placed onto ice

3. Malignant Lymphocyte Isolation from Double-Transgenic rag2:hMYC;lck:eGFP Zebrafish

3.1. Beginning at 2-4 months, use a fluorescent microscope to screen double-transgenic rag-two-human-MYC (mick) lck:eGFP (L-C-K-E-G-F-P) fish [1] using low exposure settings to identify bright T cell acute lymphoblastic leukemia, or T-ALL (A-L-L), [2] and high exposure settings to identify dim B-ALL animals [3].

3.1.1. WIDE: Talent at microscope, screening fish
3.1.2. SCOPE: Shot of T-ALL fish OR LAB MEDIA: Figure 1 T-ALL images
3.1.3. SCOPE: Shot of B-ALL fish OR LAB MEDIA: Figure 1 B-ALL images

3.2. Wild-type control and pre-leukemic fish [1] have GFP localized only in the thymus [2].

3.2.1. LAB MEDIA: WT image: JoVE Video Editor: please emphasize signal that t is outlined with a yellow circle in original Figure 1B
3.2.2. LAB MEDIA: Pre-leukemic image: JoVE Video Editor: please emphasize signal in image that is outlined with a yellow circle in original Figure 1B

3.3. Categorize the fish based on the extent of GFP fluorescence, using a simple three category system [1] - level 1 fish demonstrate a fluorescent signal as a thymic tumor with only a limited local spread [2], level 2 fish demonstrate a fluorescent signal beyond the thymus involving less than 50% of the body [3], and level 3 fish demonstrate a fluorescent signal extending beyond 50% of the body [4].

3.3.1. MED: Talent placing dish with fish onto microscope stage
3.3.2. SCOPE: Shot of Level 1 fish
3.3.3. SCOPE: Shot of Level 2 fish
3.3.4. SCOPE: Shot of Level 3 fish

3.4. Separate the fish with ALL from those without cancer [1] and monitor the pre-leukemic fish without GFP-positive tumors once monthly for the development of new ALL [2-TXT]. 

3.4.1. MED: Talent placing fish into tank
3.4.2. CU: Dish with fish being placed onto stage TEXT: All rag2:hMYC; lck:eGFP fish develop T-ALL, B-ALL, or both by about 9 mo

3.5. For T- or B-ALL cell isolation, use a razor blade to remove the head and thymic region of a euthanized level 3 fish [1] and place the body in a petri dish [2-TXT]. 

3.5.1. CU: Head being removed
3.5.2. MED: Talent placing body in Petri dish TEXT: Process head and thymus separately or for histology as preferred

3.6. Use a P1000 pipette to wash the fish peritoneal cavity with 500 microliters of cold sorting medium, collecting the cells and medium in a 5-milliliter tube [1].

3.6.1. CU: Fish being washed/cells and medium being collected, with medium container label visible in frame

3.7. Using a fresh pipette tip, inject 2-3 additional 200-300-microliter volumes of cold sorting medium into the body cavity [1] and use the tip of the pipette to apply gentle pressure to the fish body to extrude the cells out of the body cavity into the 5-milliliter tube [2].

3.7.1. CU: Medium being injected into fish
3.7.2. CU: Pressure being applied/cells being extruded into tube

3.8. Then strain the cell suspension though a 35-microliter mesh filter [1] and place the cells on ice until their analysis by flow cytometry [2].

3.8.1. MED: Talent adding cells to filter
3.8.2. MED: Talent placing tube on ice

3.9. For whole body homogenization, use a pestle micro-tube homogenizer to homogenize the body of the fish [1] and add an additional 300 microliters of cold sorting medium to the tube [2].

3.9.1. CU: Body being homogenized
3.9.2. CU: Medium being added to tube, with medium container label visible in frame

3.10. Filter the cell suspension though a 35-micrometer mesh filter [1], washing the filter with additional sorting medium as necessary [2], until only tissue debris remains on the filter [3].

3.10.1. MED: Talent adding cells to filter
3.10.2. CU: Filter being washed
3.10.3. CU: Shot of filter with only tissue debris 

3.11. Then place the cells on ice until their analysis [1].

3.11.1. MED: Talent placing tube on ice

4. Normal or Malignant B Lymphocyte Flow Cytometric Analysis

4.1. For flow cytometric analysis of the isolated cells, set the flow cytometer parameters according to manufacturer’s guidelines [1] and acquire 5 x 103-5 x 104 events to set the forward scatter and side scatter parameters for defining the lymphocyte and progenitor cell gates and to exclude the cellular debris [2].

4.1.1. WIDE: Talent at cytometer, setting parameters, with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: FSC vs SSC plot being created, then cells being gated

4.2. Exclude the cell doublets and use the lymphoid and/or precursor gates to determine the number and percentage of the GFP-positive cells [1].

4.2.1. SCREEN: To be provided by Authors: Doublets being excluded, then cells being gated to identify GFP+ cells

4.3. Using phycoerythrin and the GFP intensities, define gates for the GFP-negative versus GFP-low versus GFP-high cells [1].

4.3.1. SCREEN: To be provided by Authors: GFP-, GFPlo, and GPFhi cells being gated 

4.4. Ameera Hasan: Learning where to place gates for isolating the GFP-low and GFP-high cells is critical to obtaining pure B and T cell populations [1].

4.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

4.5. Then analyze GFPlo and GFPhi cells by flow cytometry. If sorting, sort each cell population into individual 15-milliliter polypropylene tubes containing 2 milliliters of sorting medium on ice until their downstream analysis [1-TXT].

4.5.1. CU: Cells being sorted into tube(s) TEXT: Alternative: Sort cells directly into 1.5-mL tubes containing appropriate buffer for downstream analysis

[bookmark: _GoBack](Author Comment: Could you remove the very last video Atilla took of the male talent taking out tubes from the sorting machine?  We did not have a sorting machine and we improvised that part. At that time I did not know we could make modifications to the script. The shoot where Ameera is placing the cells for analysis using the cytoflex machine is Ok to show.)

(Editor: I'm not sure which shot the authors want to use here. Hopefully there is a shot where the talent is placing tubes for analysis)


Section – Results
5. Results: Representative Malignant and Non-Malignant B Cell GFP Expression in Ick:eGFP Zebrafish 

5.1. Two distinct GFP-positive populations, GFP-low B cells [1] and GFP-high T cells, can be obtained from the thymus [2].

5.1.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize GPFlo gate in middle graph
5.1.2. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize GPFhi gate in middle graph

5.2. B cells residing in the kidney marrow of 3-month-old zebrafish express low levels of GFP [1].

5.2.1. LAB MEDIA: Figure 2B: JoVE Video Editor: please emphasize GPFlo gate in middle graph

5.3. GFP-high cells are scarce, however, indicating that only a small percentage of T lymphocytes are present in the marrow at 3 months of age [1].

5.3.1. LAB MEDIA: Figure 2B: JoVE Video Editor: please emphasize GPFhi gate in middle graph

5.4. Splenic samples likewise show higher percentages of GFP-low than GFP-high cells [1].

5.4.1. LAB MEDIA: Figure 2C: JoVE Video Editor: please emphasize GPFlo gate in middle graph

5.5. In double-transgenic fish that have not yet developed acute lymphoblastic leukemia, GFP expression in the thymus, marrow, and spleen is similar to that observed in single-transgenic lck:eGFP fish [1].

5.5.1. LAB MEDIA: Figure 3A, 3B, and 3C: JoVE Video Editor: please emphasize middle graph in each row

5.6. However, the numbers of lymphocytes per organ is increased, presumably due to MYC-driven expansion of immature B and T cell populations in which the rag2 promoter is active [1].

5.6.1. LAB MEDIA: Figure 3A, 3B, and 3C: JoVE Video Editor: please emphasize right graph in each row

5.7. In double-transgenic fish with B- and/or T-ALL that have developed fluorescent cancers by 6 months, B-ALL are dimly-fluorescent cancers containing mostly GFP-low cells [1].

5.7.1. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize histogram

5.8. In contrast, brightly-fluorescent fish can harbor either isolated T-ALL [1] or mixed populations of both GFP-low B-ALL and GFP-high T-ALL cells [2].

5.8.1. LAB MEDIA: Figure 5A: JoVE Video Editor: please emphasize tall sharp histogram peak
5.8.2. LAB MEDIA: Figure 5A: JoVE Video Editor: please emphasize low more plateaued histogram peak

5.9. Indeed, as assessed by quantitative polymerase chain reaction analysis, GFP-low cells express higher levels of B cell transcripts [1] and GFP-high cells express higher levels of T cell genes [2].

5.9.1. LAB MEDIA: Figure 5B: JoVE Video Editor: please emphasize green pax5 and cd79b data bars
5.9.2. LAB MEDIA: Figure 5B: JoVE Video Editor: please emphasize blue cd4, Ick, and GFP data bars




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Gilseung Park: It is critical to learn how to recognize fish with B-ALL by microscopy and how to properly define the flow cytometry gates for separating GFP-low and GFP-high populations (Steps 2.11. and 3.2.2.) [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Jessica Burroughs-Garcia: Following this procedure, you can isolate DNA, RNA, and/or protein from cells for PCR, sequencing, or western blot, respectively, or use the sorted cells for transplantation experiments [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Jessica Burroughs-Garcia: Once we learned lck:eGFP fish had fluorescent B cells in addition to T cells, we could study both cell types from the same animal to evaluate both types of ALL [1].  
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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