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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
Can you record movies/images using your own microscope camera? Y
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.2.2
3.1.2
3.2.2
3.2.3
4. 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. 
4.1.1
The fluorescence signal may not be strong enough for every case. The video will be just showing the representative results. We can culture some GFP cells as positive control. 
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? Same building 


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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


1.1. Xiang Xue: This method can be used to visualize cellular ROS in adherent cells with just a fluorescence microscope and quantify ROS intensity with a fluorescence plate reader. 

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


1.2. Hyeoncheol Kim: This protocol is simple, efficient and cost-effective. 

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






Section - Protocol
2. Cell Seeding and DCFH-DA Solution Preparation 
2.1. Start by seeding 2 x 105 HCT116 colorectal cancer cells in DMEM into each well of a 24-well plate [1]. Incubate the cells overnight at 37 °C [2]. On the next day, replace the culture medium with 100 micromolar ferrous sulfate or 10 micromolar doxorubicin-containing medium [3] and incubate the plate for another 24 hours [4]. 
2.1.1. WIDE: Establishing shot of talent at the cell culture hood seeding cells. 
2.1.2. Talent putting the plate with the cells in the incubator and closing the door. 
2.1.3. Talent replacing the medium in a few wells. 
2.1.4. Talent placing the plate back in the incubator.  
2.2. Prepare the DCFH-DA solution by dissolving 4.85 milligrams of DCFH-DA in 1 milliliter of DMSO to make a 10-millimolar stock solution [1]. Right before adding it to the wells, dilute the stock with pre-warmed DMEM to make a 10 micromolar working solution [2] and vortex it for 10 seconds [3]. Videographer: This step is important!
2.2.1. Talent diluting the stock solution in DMSO.
2.2.2. Talent diluting the working solution. 
2.2.3. Talent vortexing the working solution.


3. DCFH-DA Staining
3.1. To stain the cells, remove the drug containing medium [1] and wash them once with DMEM [2]. Add 500 microliters of DCFH-DA working solution into each well [3] and incubate the plate at 37 °C for 30 minutes [4]. Videographer: This step is important!
3.1.1. Talent removing medium from wells. 
3.1.2. Talent washing wells with DMEM. 
3.1.3. Talent adding DCFH-DA to a few wells. 
3.1.4. Talent putting the plate in the incubator and closing the door. 
3.2. After the incubation, remove the DCFH-DA from the wells [1] and wash them twice with DMEM [2] and once with PBS [3]. Then, add 500 microliters of PBS to each well [4]. Videographer: This step is important!
3.2.1. Talent removing the DCFH-DA from the wells. 
3.2.2. Talent washing the wells with DMEM. 
3.2.3. Talent washing the cells with PBS. 
3.2.4. Talent adding PBS to a few wells.



4. Image Acquisition and Intensity Measurement
4.1. Use the green fluorescent protein channel on a fluorescence microscope to take representative images of the cells [1], then remove the PBS [2] and add 200 microliters of radioimmunoprecipitation assay buffer to each well [3]. Videographer: This step is difficult!
4.1.1. Talent at the fluorescence microscope imaging the cells. 
4.1.2. Talent removing the PBS from a few wells. 
4.1.3. Talent adding RIPA buffer to a few wells and grinding with tips. 
4.2. Incubate the plate on ice for 5 minutes [1] and collect the cell lysate into 1.5-milliliter tubes [2]. Centrifuge the tubes at 21,130 x g for 10 minutes at 4 °C [3], then transfer 100 microliters of the supernatant to a black 96-well plate [4]. 
4.2.1. Plate on ice. 
4.2.2. Talent transferring lysate to tubes. 
4.2.3. Talent putting the tubes in the centrifuge and closing the lid. 
4.2.4. Talent transferring the supernatant from a tube to a well on the plate.
4.3. Use a microplate reader at an excitation wavelength of 485 nanometers and an emission wavelength of 530 nanometers to measure the fluorescence in each well [1]. 
4.3.1. Talent measuring fluorescence with the plate reader.
4.4. Next, measure the protein concentration with the Bradford assay by transferring 1 microliter of the supernatant to a clear 96-well plate with 100 microliters of protein assay solution [1]. Use the protein concentrations to normalize the fluorescence intensities [2]. 
4.4.1. Talent transferring supernatant to the plate with protein assay solution. 
4.4.2. Talent at the computer calculating the normalized fluorescence intensities. 



Section – Results
5. Results: Iron Treatment Increases ROS in Colorectal Cancer Cells
5.1. HCT116 colorectal cancer cells were treated with 100 micromolar ferrous sulfate or 10 micromolar doxorubicin to induce oxidative stress [1-TXT]. As expected, green fluorescence was dramatically increased by both treatments [2].
5.1.1. Figure 1. TEXT: FS = ferrous sulfate ; DOX = doxorubicin
5.1.2. Figure 1, just the images. Video Editor: Zoom in on the images and emphasize the FS and DOX images. 
5.2. To quantify the relative intensity change, the cells were lysed and normalized with protein concentrations [1]. The relative fluorescence intensity was significantly increased by ferrous sulfate or doxorubicin [2].
5.2.1. Figure 1, just the bar graphs. 
5.2.2. Figure 1, just the bar graphs. Video Editor: Emphasize the FS and DOX bars.





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

6.1. Hyeoncheol Kim: When attempting this procedure, it is important to make DCFH-DA solution fresh and avoid light exposure, as well as to minimize cell status disturbance and perform extensive PBS washing right before taking images. 

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.2.2. for DCFH-DA solution, 3.2.3. for washing with PBS. 
6.2. Hyeoncheol Kim: In addition to detection of total ROS by this protocol, detection of specific ROS such as superoxide can be performed. 

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