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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.2., 4.2., 4.3., 4.5.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.3.
E. Will the filming need to take place in multiple locations? N
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Katerina Hlozkova: This method can help answer key questions regarding metabolic pathway analysis setup in leukemia cells. 

1.2. Julia Starkova: The main advantage of this technique is that it allows  measurement of the metabolism of primary leukemia cells in real time in live cells.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. 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 Ethical Committee of Charles University in Prague, Czech Republic.
Protocol: (read by voice talent at JoVE)
2. Bone Marrow Mononuclear Cell Isolation and Culture
2.1. Begin by diluting a bone marrow sample obtained from a leukemia patient in PBS at a 1:1 ratio [1-WIDE-TXT].

2.1.1. Talent adding PBS to bone marrow (TEXT: Confirm sample contains at least 80% leukemic blasts by flow cytometry)

2.2. Carefully layer 6 mL of the diluted bone marrow sample over 6 mL of freshly-prepared density gradient medium in a 15-mL conical tube [1-CU-TXT] and separate the cells by density gradient centrifugation [2-MED-over the shoulder-TXT].
2.2.1. Bone marrow being layered over density gradient solution (TEXT: See text for all reagent/medium preparation details)

2.2.2. Talent placing tube(s) into centrifuge (TEXT: 35 min, 400 x g, 4 °C, no brake)
2.3. Use a Pasteur pipette to carefully transfer the interphase layer of mononuclear cells [1-CU] to a new 50-mL conical tube containing 5 mL of PBS for a centrifugation wash [2-MED-TXT].

2.3.1. Shot of layers, then mononuclear cells being collected

2.3.2. Talent adding tube(s) to centrifuge (TEXT: 10 min, 400 x g, 4 °C)
2.4. Then resuspend the mononuclear cell pellet in 2 mL of sterile PBS for counting [1-CU].
2.4.1. Shot of pellet if visible, then cells being resuspended in PBS, with PBS container label and cell counter visible in frame

2.5. Dilute the cells to a 3 x 107 cells/mL concentration [1-MED] and add 1 mL of cells to each of two T75 flasks containing 20 mL of RPMI medium for a 16-24-hour incubation at 37 °C and 5% CO2 [2-CU].
2.5.1. Combined shots: Talent adding medium to cells, with medium container visible in frame. Cells being added to flask
2.5.2. Cells being added to flask

3. Extracellular Flux Analysis Preparation
3.1. Meanwhile, to prepare the plates for extracellular flux analysis, add 12.5 microliters of cell adhesive solution into each well of two 8-well extracellular flux analyzer plates [1-WIDE].

3.1.1. 10-12 s Talent at hood adding solution to well(s) 
3.2. After 20 minutes, aspirate the cell adhesive [1-MED] and wash each well two times with 200 microliters of sterile water per wash [2-CU].

3.2.1. Talent aspirating solution

3.2.2. At least one well being washed, with water container visible in frame

3.3. After the second wash, leave the plates in the hood until the wells are dry [1-MED-TXT] and place the sensor cartridge upside down on the lab bench [2-CU].
3.3.1. Talent setting plate down and walking away from hood (TEXT: Optional: Seal plates with plastic paraffin film for 4 °C-storage)

3.3.2. Cartridge being placed upside down 
3.4. Separate the utility plate and the sensor cartridge of the flux analyzer [1-MED] and fill each well of the utility plate with 200 microliters of calibrant [2-MED-over the shoulder] and each moat around the outside of the wells with 400 microliters of calibrant [3-CU].
3.4.1. Plate and cartridge being separated
3.4.2. Talent filling well(s) with calibrant container visible in frame

3.4.3. Moat(s) being filled, with calibrant container label visible in frame

3.5. Return the sensor cartridge to the utility plate that now contains the calibrant [1-MED] and place the cartridge assembly in a humidified, 37 °C incubator without CO2 overnight [2-CU].
3.5.1. Talent returning cartridge to plate

3.5.2. Assembly being placed into incubator 
3.6. Then turn on the extracellular flux analyzer and let it warm to 37 °C overnight [1-MED].
3.6.1. Talent turning on analyzer/setting analyze to 37 °C

4. Cell Seeding and Sensor Cartridge Loading
4.1. The next morning, transfer the cells from the flask to 50-mL conical tubes for centrifugation [1-WIDE-TXT] and resuspend the pellets in 1 mL of the appropriate experimental medium for counting [2-CU-TXT].

4.1.1. Talent adding cells to tube(s) (TEXT: 5 min, 200 x g, RT)

4.1.2. Shot of pellet if visible, then few seconds pellet being resuspended, with cell counter visible in frame (TEXT: Glycolysis stress test: glycolysis stress test medium; Cell Milo stress test: Cell Mito stress test medium + BSA)

4.2. Resuspend the cells at a 4 x 106 cells/400 microliters of experimental medium concentration [1-MED] and add 50 microliters of cells into wells B-G of the flux analyzer plate [2-MED-over the shoulder-TXT] and 180 microliters of the experimental medium into wells A and H as the background control wells [3-CU]
4.2.1. Talent adding medium to cells

4.2.2. Talent adding cells to well(s) (TEXT: 5 x 105 cells must be seeded per well)

4.2.3. Medium being added to well(s)
4.3. After centrifugation [1-MED-over the shoulder-TXT] … slowly and carefully add 130 microliters of the experimental medium to wells B-G [2-CU] and visually confirm stable adherence of the cells to the bottom of each well under the microscope [3-MED].
4.3.1. Talent adding plate to centrifuge (TEXT: 5 min, 400 x g, RT, brake 1)

4.3.2. Medium being added to well(s)

4.3.3. Talent at microscope, checking cell adherence

4.4. Then return the flux analysis plate to the humidified, 37 °C incubator without CO2 for 30 minutes [1-MED].
4.4.1. Talent placing plate into incubator

4.5. Twenty minutes before the end of the incubation, load the compounds [1-CU] into the appropriate injector ports of the cartridge according to the experimental protocol as indicated in the table [2-LM].

4.5.1. One port being loaded

4.5.2. Table_1.xlsx
4.6. Then set up the appropriate extracellular flux analysis program [1-MED-over the shoulder-TXT], start the program [2-MED], and replace the calibrant plate with the assay plate when prompted [3-CU].
4.6.1. Talent at computer, setting up program with monitor visible in frame (TEXT: See text for program setup details)

4.6.2. Talent starting program

4.6.3. Assay plate being loaded
5. Results: Representative Leukemic Blast Extracellular Flux Analysis 
5.1. In a Glycolysis stress test, only basal medium is used so that the cells are deprived of nutrients [1-LM].
5.1.1. Fig_3_A_notext.eps: no animation
5.2. The first parameter obtained is the Basal acidification, which should reflect the amount of glucose stored in cells [1-LM].
5.2.1. Fig_3_A_notext.eps: Video Editor: please add Basal acidification text and double arrows as in original Figure 3A

5.3. After the first injection, the extracellular acidification rate is increased, as the cells utilize the glucose and can ferment the glucose to lactate [1-LM].
5.3.1. Fig_3_A_notext.eps: Video Editor: please add Glucose text and arrow as in original Figure 3A 
5.4. The oligomycin A in the second injection inhibits ATP-synthase [1-LM] and thus directs the cells to produce ATP mainly via glycolysis, causing further elevation of the extracellular acidification rate [2-LM], while the injection of 2-deoxy-D-glucose completely inhibits glycolysis [3-LM] and the extracellular acidification rate drops [4-LM].
5.4.1. Fig_3_A_notext.eps: Video Editor: please add Oligomycin A text and arrow as in original Figure 3A 
5.4.2. Fig_3_A_notext.eps: Video Editor: please add Glycolysis and Glycolytic capacity texts and double arrow as in original Figure 3A 
5.4.3. Fig_3_A_notext.eps: Video Editor: please add 2-DG text and arrow as in original Figure 3A 
5.4.4. Fig_3_A_notext.eps: Video Editor: please add Glycolytic text and double arrow as in original Figure 3A 
5.5. In the Cell Mito stress test, a medium supplemented with glutamine and glucose is used so that the cells are not deprived of all nutrients [1-LM]. The Basal respiration parameter reflects their basal metabolic state [2-LM].
5.5.1. Fig_3_B_notext.eps: no animation
5.5.2. Fig_3_B_notext.eps: Video Editor: please add basal respiration text and arrows as in original Figure 3B
5.6. After the first injection with Oligomycin A [1-LM], the cells inhibit mitochondrial respiration and switch to glycolysis, which is represented as a decrease in the oxygen consumption rate [2-LM].

5.6.1. Fig_3_B_notext.eps: Video Editor: please add the oligomycin A text and arrow as in original Figure 3B 
5.6.2. Fig_3_B_notext.eps: Video Editor: please emphasize data line from the date point right before to the data point right after the oligomycin A arrow 
5.7. The second and third injections of FCCP [1-LM], however, uncouple the ATP production from the respiration [2-LM], so that the cells now consume oxygen at a maximal rate and the oxygen consumption rate rises to its highest value [3-LM].

5.7.1. Fig_3_B_notext.eps: Video Editor: please add the FCCP texts and arrows as in original Figure 3B 
5.7.2. Fig_3_B_notext.eps: Video Editor: please add the ATP production text and double arrow as in original Figure 3B 
5.7.3. Fig_3_B_notext.eps: Video Editor: please add Maximal respiration text and double arrow as in original Figure 3B
5.8. The last injection of the Rotenone and Antimycin A mixture completely inhibits the mitochondrial respiration [1-LM], decreasing the oxygen consumption rate to almost zero [2-LM].
5.8.1. Fig_3_B_notext.eps: Video Editor: please add Rotenone and Antimycin A text and arrow as in original Figure 3B 
5.8.2. Fig_3_B_notext.eps: Video Editor: please emphasize last three data points 
6. Conclusion (said by authors on camera):
6.1. Katerina Hlozkova: While attempting this procedure, it’s important to assess the percentage of blasts in the sample to ensure that the metabolic parameters of the leukemia blasts only are measured.
6.2. Julia Starkova:  When implementing this method a careful optimization has to be applied to cultivation conditions and data normalization.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Fig_3_A_notext.eps
Fig_3_B_notext.eps
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 in the email accompanying the finalized script.
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