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Authors, please fill out the brief questionnaire below.   
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___No______  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Yes_____ 

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.) ____2.2, 2.7, 3.4, 4.1._________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
2.2.1.Talent starts pipetting and making the solution.

2.7.1.Talent starts adding ATP buffer to the plate, buffer in shot visible if possible.

3.4. Analyze the JC-1-stained cells via flow cytometry to detect green and red fluorescence.

4.2. Running the OCR software.
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.) ___4.1., Pre-experiment to determine the number of cells and concentration of the prepared reagents
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
4.1.1.Talent seeding the cells onto 96-well plate. TEXT: 4500 cells/100 µL/ well.
E.  Will the filming need to take place in multiple locations? (Y/N) __Yes_____ If yes, how far apart are the locations? _____1km_______________________
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 experiment is to detect and understand the influence of environmental organochlorine pesticides or OCPs on mitochondrial function in hepatocytes. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Aihua Gu: This method can help answer key questions in the mitochondrial function field, such as ATP level and oxygen consumption rate. [1-MED] Authors: We would like to have at least two different people saying the interview statements if possible.
1.1.1. Interview style: Aihua saying the above 
1.2. Aihua Gu: The main advantage of this technique is that it is easy to perform and it allows for the specific evaluation of cellular mitochondrial function. [1-MED]
1.2.1. Interview style: Aihua saying the above

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Aihua Gu: Demonstrating the procedure will be Qian Liu, a grad student from my laboratory. [1-MED] [2-MED]
1.3.1. Interview style: Aihua saying the above 

1.3.2. Qian Liu looks up from workbench or desk or microscope and acknowledges the camera.

*Note to the Authors: Goal and interview statements have been edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. All experiments and the experiment protocols were performed in accordance with relevant guidelines and regulations and approved by the local Ethical Committee of Nanjing Medical University. 
Protocol: (read by voice talent at JoVE)
2. Mitochondrial Fluorescence Intensity and Cellular ATP Detection 
2.1. To start this experiment, seed 2 x 104 HepG2 (pronounce hep-G-2) cells in a glass bottom Petri dish. [1-MED-over the shoulder-TXT] Add β-hexachlorocyclohexane (beta-hexa-chloro-cyclo-hex-ane) or β-HCH (beta–H-C-H) … [2-CU-TXT] and incubate at 37 degrees Celsius, and 5% CO2 for 24 hours. [3-MED]
2.1.1. Talent seeds the cells on the dish. TEXT: HepG2 cells in DMEM with Pen-Strep and 10% FBS for entire experiment
2.1.2. Talent adds β-HCH to the dish. TEXT: 10, 100 ng/mL β-HCH
2.1.3. Talent places the dish in the incubator.
2.2. Prepare 1-millimolar mitochondrial green fluorescent probe solution by adding anhydrous DMSO (D-M-S-O) to DMEM (D-M-E-M) cell culture medium. [1-MED-over the shoulder] Then add 1 milliliter per dish of this solution to the cells in glass bottom Petri dishes, [2-CU-TXT] and incubate at 37 degreed Celsius for 45 minutes. [3-MED]
2.2.1. Talent starts pipetting and making the solution.

2.2.2. Talent pipettes the solution to the Petri dish. TEXT: Final concentration 200nM

2.2.3. Talent places the dish in the incubator.
2.3. After incubation, remove the mitochondrial green fluorescent probe solution from the cells. [1-CU] Add 1 milliliter per dish freshly prepared 37-degree Celsius DMEM cell culture medium [2-MED-over the shoulder-TXT].
2.3.1. Talent starts removing the solution from the cells.

2.3.2. Talent adds DMEM to cells. TEXT: Keep the dishes at 37 ºC prior to imaging.
2.4. To detect green fluorescence in mitochondria, observe the cells under a confocal microscope. [1-MED-TXT]
2.4.1. Talent places the dish under the microscope. TEXT: Magnification: 10x, max excitation: 490 nm, max emission: 516 nm
2.5. To evaluate levels of cellular ATP, seed 2 x 104 HepG2 cells in 6-well plates. [1-CU] Add β-HCH… [2-CU-TXT] and incubate at 37 degreed Celsius for 24 hours. [3-MED-over the shoulder]
2.5.1. Talent seeds the cells to a 6-well plate. Film multiple usable takes, as shot will be repeated later.
2.5.2. Talent starts adding β-HCH to the 6-well plate. TEXT: 10, 100 ng/mL β-HCH
2.5.3. Talent places the plate in the incubator.
2.6. Add 200 microliters of lysis buffer to the cells in each well, [1-CU-TXT] centrifuge at 12,000 x g for 5 minutes at 4 degrees Celsius, [2-MED-over the shoulder] and proceed with collecting supernatant as described in the text protocol. [3-ECU] Then add 100 microliters of collected cell supernatant to a 96-well plate at room temperature. [4-CU]
2.6.1. Talent starts adding lysis buffer to wells. TEXT: For all buffers and solutions see the text protocol.

2.6.2. Few seconds: Talent places the 6-well plate in the centrifuge and shuts the lid. Film centrifuge settings if possible.
2.6.3. Talent starts collecting the supernatant and pipetting it into new tubes. 

2.6.4. Talent starts adding the supernatant to 96-well plate.

2.7. Add 100 microliters ATP detection buffer to the plate… [1-MED-TXT] and proceed to detect cellular ATP by a luminometer as described in the text protocol. [2-MED-over the shoulder]
2.7.1. Talent starts adding ATP buffer to the plate, buffer in shot visible if possible. TEXT: See text protocol to calculate ATP concentration using a standard curve. 
2.7.2. Talent in front of the luminometer loading the plate.

2.7.3. Specific operation of software. 56800_screenshot_1
3. Mitochondrial Membrane Potential Measurements 
3.1. For assessment of mitochondrial membrane potential, grow HepG2 cells in 6-well plates with addition of β-HCH, as previously described. [1-TXT] Collect the cells by digesting them with 0.5 milliliter 0.25 % EDTA (E-D-T-A) for 1 minute at 37 °C. [2-CU] Add 1 milliliter DMEM to stop digestion… [3-CU] and transfer digested cells to 1.5-milliliter tubes. [4-ECU]. 
3.1.1. *Use 2.5.1. TEXT: 2 x 104 cells with β-HCH, at 37 °C, 5% CO2, 24 hours
3.1.2. Talent adds EDTA. Show solution label if possible.
3.1.3. Talent adds DMEM. Show solution label if possible.
3.1.4. Talent starts transferring cells into a tube.
3.2. Centrifuge the tubes at 1000 x g for 3 minutes… [1-MED-over the shoulder] and then discard the supernatant. [2-ECU] Dilute the cell-pellet with 0.5 milliliters cell culture medium… and 0.5 milliliters JC-1 mitochondrial membrane potential dye… [3-CU] and incubate for 20 minutes at 37 °C. [4-MED-over the shoulder] 
3.2.1. Talent places the tubes in the centrifuge, shuts the lid and starts it. Film centrifuge settings if possible.

3.2.2. Talent discards the supernatant.

3.2.3. Talent adds solutions to the pellet and pipettes it to mix. 
3.2.4. Talent places the tubes in 37 °C incubator.
3.3. Next, centrifuge the tubes at 600 x g for 3 minutes at 4 °C… [1-MED-over the shoulder] and then wash the cell pellet according to the text protocol. [2-MED-over the shoulder] After centrifuging the washed pellet… [3-MED-over the shoulder-TXT] remove the supernatant… [4-CU] and resuspend the pellet in 0.5 milliliters of JC-1 dyeing buffer. [5-CU] 
3.3.1. Talent places the tubes in the centrifuge, shuts the lid and starts it. Film settings if possible. 

3.3.2. Talent adds JC-1 buffer.

3.3.3. Talents removes the tube from the centrifuge TEXT: 600 x g, 3 min, 4 °C
3.3.4. Talent removes supernatant.
3.3.5. Talent adds the buffer to the pellet and starts pipetting to resuspend. 
3.4. Analyze the JC-1-stained cells via flow cytometry to detect green and red fluorescence. [1-MED-over the shoulder] When the JC-1 monomer is detected, [2-SCREEN or LM] set the excitation light to 490 nm, and the emission light to 530 nm. [3-SCREEN or LM] When the JC-1 polymer is detected, [4-SCREEN or LM] set the excitation light to 525 nm, and the emission light to 590 nm. [5-SCREEN or LM]
3.4.1. Talent loads cells into a flow cytometer.

3.4.2. JC-1 monomer on screen, SCREEN or image: 56580_Liu_Fig 10 Video editor: Use a part of the image that shows a graph with JC-1 monomer and JC-1 polymer, and circle the part with R2. Authors: Please try to provide a SCREEN shot, but if not possible, provide us with unflattened, layered Image 10. Fig 9-5-1
3.4.3. Talent setting the light. SCREEN to be provided by the authors or image: 56580_Liu_Fig 10 Video editor: Use a part of the image that shows a screen shot with the zoom in. Authors: Please try to provide a SCREEN shot, but if not possible, provide us with a better-quality image and unflattened, layered Image 10. Fig 9-5-2
3.4.4. JC-1 polymer on screen, SCREEN or image: 56580_Liu_Fig 10 Video editor: Use a part of the image that shows a graph with JC-1 monomer and JC-1 polymer, and circle the part with R3. Authors: Please try to provide a SCREEN shot, but if not possible, provide us with unflattened, layered Image 10. Fig 9-5-3
3.4.5. Talent setting the light. SCREEN to be provided by the authors or image: 56580_Liu_Fig 10 Video editor: Use a part of the image that shows a screen shot with the zoom in. Authors: Please try to provide a SCREEN shot, but if not possible, provide us with a higher-resolution image and unflattened, layered Image 10. Fig 9-5-4
4. Oxygen Consumption Rate (OCR) Measurements
4.1. To analyze oxygen consumption rate, seed HepG2 cells in 96-well cell culture plate at density of 4500 cells per 100 microliters per well. [1-MED-over the shoulder-TXT] After 24 hours incubation at 37 degrees Celsius, [2-MED] make sure that cells in each well are covered with the medium. [3-ECU]
4.1.1. Talent seeding the cells onto 96-well plate. TEXT: 4500 cells/100 µL/ well
4.1.2. Talent places the plate into the incubator.

4.1.3. Show the plate close to show that there is medium covering the cells.
4.2. Before running the OCR software, load the microplate with cartridge and the cell culture plate into extracellular flux analyzer as described in the text protocol. [1-MED-TXT] Then open the OCR software. [2-MED-over the shoulder or SCREEN] In the Apps drop-down menu choose Cell Mito Stress Test Kit. Click on the Start App button. [3-SCREEN]
4.2.1. Talent adds the plate and the cartridge into the analyzer TEXT: To prepare the plate and cartridge, and reagents for the injection ports see the text protocol.
56800_screenshot_2 01:16-01:24
4.2.2. Talent opens the OCR software SCREEN to be provided by the authors or image: 56580_Liu_Fig 13 Authors: Please try to provide a SCREEN shot, but if not possible, provide us with unflattened, layered Image 13, and also with the instructions on what part of the image to use for each step. 
56800_screenshot_2 00:00-00:01
4.2.3. Talent opens the Apps, choses Cell Mito Stress Test Kit, and then clicks on the Start App button. SCREEN to be provided by the authors or image: 56580_Liu_Fig 13 Authors: Please try to provide a SCREEN shot, but if not possible, provide us with unflattened, layered Image 13, and also with the instructions on what part of the image to use for each step. 
56800_screenshot_2 00:02-00:08
4.3. Next, click on the Run Stress Test button. When the Cell Stress Test Setup screen appears, enter the number of cells seeded per well in the Cell Seeding number box. [1-SCREEN] Then enter the average OCR in the Average Basal OCR box. Enter the final working concentration for each reagent [2-SCREEN-TXT] and then inject the reagents. [3-MED-over the shoulder]
4.3.1. Talent clicks on the Run Stress Test button, then on the Cell Stress Test Setup screen enters the number of cells in the box. SCREEN to be provided by the authors or image: 56580_Liu_Fig 13 Authors: Please try to provide a SCREEN shot, but if not possible, provide us with unflattened, layered Image 13, and also with the instructions on what part of the image to use for each step.
56800_screenshot_2 00:09-00:15
4.3.2. Talent enters the average OCR in the Average Basal OCR box, and then enters the final working concentration for each reagent. TEXT: Prior to optimization determine average basal OCR value. SCREEN to be provided by the authors or image: 56580_Liu_Fig 13 Authors: Please try to provide a SCREEN shot, but if not possible, provide us with unflattened, layered Image 13, and also with the instructions on what part of the image to use for each step.
56800_screenshot_2 00:16-00:30
4.3.3. Talents injects the reagents. Fig10-1, Fig 10-2, and Fig 10-3.
4.4. Then click the Next button. When the group info screen appears, assign a group to unassigned wells by choosing a color and giving a name. [1-SCREEN] Then click on appropriate wells. [2-SCREEN]
4.4.1. Talent clicks on the Next button, and then chooses a color and gives name on the group info screen that appears. SCREEN to be provided by the authors or image: 56580_Liu_Fig 13 Authors: Please try to provide a SCREEN shot, but if not possible, provide us with unflattened, layered Image 13, and also with the instructions on what part of the image to use for each step.
56800_screenshot_2 00:31-01:08
4.4.2. Talent clicks on appropriate wells. SCREEN to be provided by the authors or image: 56580_Liu_Fig 13 Authors: Please try to provide a SCREEN shot, but if not possible, provide us with unflattened, layered Image 13, and also with the instructions on what part of the image to use for each step.
56800_screenshot_2 00:31-01:08
4.5. Click the Next button, and in the Stress Test Injection Layout screen that appears, click on Start to run the stress test on the Analyzer. [1-SCREEN] After the completed run, follow the prompts in the software, [2-SCREEN] and then remove and discard the cartridge and cell plate. [3-MED-over the shoulder] 
4.5.1. Talent clicks on the Next button, and then on the Start when the Stress Test Injection Layout screen appears. 
56800_screenshot_2 01:09-01:15
4.5.2. Talent follows the prompts in the software. Show that it is the end of the run.

56800_screenshot_2 01:16-02:16
4.5.3. Talent removes the cartridge and cell plate.

56800_screenshot_2 01:17-02:22
5. Results: Evaluation of Mitochondrial Function in Hepatocytes Exposed to β-HCH
5.1. Average intensity of mitochondrial green fluorescent staining decreased in HepG2 cells exposed to β-HCH. [1-LM] This result shows that there is a decrease in mitochondrial number and increase in damaged mitochondria consistent with the increase in pesticide concentration. [2-LM]
5.1.1. 56580_Liu_Fig 2B Editor: Please circle or highlight words FITC fluorescence when VO says: “Average intensity of mitochondrial green fluorescent staining”. Please highlight the 3 bars in the graph one by one when VO says “decreased in HepG2 cells exposed to β-HCH”. Fig 2B-1~Fig 2B-4
5.1.2. 56580_Liu_Fig 2A Editor: Please highlight the 3 figure panels one by one from top to bottom during this narration. Fig 2A-1~Fig 2A-3
5.2. Furthermore, ATP levels in HepG2 cells decreased with the increased concentrations of β-HCH exposure, showing the decreased function of mitochondria in these cells.

5.2.1. 56580_Liu_Fig 3 Editor: Please circle or highlight word ATP when VO says: “ATP levels in HepG2 cells”. Please highlight the 3 bars in the graph one by one when VO says “decreased with the increased concentrations of β-HCH exposure, showing the decreased function of mitochondria in these cells”. Fig 3-1~ Fig 3-4
5.3. After JC-1 staining for mitochondrial membrane potential or MMP, flow cytometry showed high red/green JC-1 florescence in intact HepG2 cells. This is due to a presence of red-fluorescent JC-1 aggregates, which are sign of high MMP. [1-LM] In cells treated with β-HCH, red/green JC-1 florescence decreased due to a presence of green-fluorescent JC-1 monomers, sign of low MMP. [2-LM]
5.3.1. 56580_Liu_Fig 4 Editor: Please zoom into panel B and then highlight first bar in the graph when the VO says “high red/green JC-1 florescence in intact HepG2 cells”  Fig 4B-1
5.3.2. 56580_Liu_Fig 4B Editor: Please highlight second and third bar in the graph when the VO says “red/green JC-1 florescence decreased due to a presence of green-fluorescent JC-1 monomers, sign of low MMP”. Fig 4B-2 and Fig 4B-3
5.4. Finally, oxygen consumption rate also decreased with the increased concentrations of β-HCH exposure, further showing that this pesticide impairs proper mitochondrial function.

5.4.1.  56580_Liu_Fig 5A Editor: Please highlight the top pink curve when the VO says: “Finally, oxygen consumption rate”, then highlight the two bottom curves, blue and red, when the VO says: “also decreased with the increased concentrations of β-HCH exposure”. Fig 5A-1~Fig 5A-3
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors will ensure that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.  The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k
6. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

6.1. Aihua Gu: While attempting this procedure, it’s important to remember to seed cells at appropriate density. [1-MED]
6.1.1. Interview style: Aihua saying the above
6.2. Aihua Gu: After its development, this technique paved the way for researchers in the field of mitochondrial function to explore relevant mechanisms in some mitochondria-associated diseases. [1-MED]
6.2.1. Interview style: Aihua saying the above
6.3. Aihua Gu: After watching this video, you should have a good understanding of how to detect mitochondrial quantity, capacity, membrane potential and respiratory chain function. [1-MED]
6.3.1. Interview style: Aihua saying the above
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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.

2. Figure 6.tif, simple process of mitochondrial fluorescence detection. Fig 6-1~ Fig 6-3, layered Images.
2.4. Figure 7.tif, specific parameters of the confocal microscope
2.7. Figure 8.tif, simple process of ATP detection, Fig 8-1~ Fig 8-4, layered Images. Specific operation of software，56800__screenshot_1
3. Figure 9.tif, simple process of JC-1 detection, Fig 9-1~ Fig 9-5, layered Images.
Figure 10.tif, simple process of OCR detection Fig 10-1~ Fig 10-8, layered Images.
Authors, could you provide us with a higher-resolution image and unflattened, layered Image 10?
4.2-4.5. Specific operation of software Authors: Could you please provide us with unflattened, layered Image 13, and also with the instructions on what part of the image to use for each step? 56800__screenshot_2
5.1. Figure 2.tif, average intensity of mitochondrial green fluorescent staining. Fig 2A-1~Fig 2A-3, Fig 2B-1~Fig 2B-4, highlight Images.
5.2. Figure 3.tif, ATP levels. Fig 3-1~ Fig 3-4, highlight Images.
5.3. Figure 4.tif, mitochondrial membrane potential. Fig 4B-1~Fig 4B-3, highlight Images.
5.4. Figure 5.tif, oxygen consumption rate. Fig 5A-1~Fig 5A-3, highlight Images.
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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