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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N

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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Steps 2.5, 3.2, 3.9, 5.1, and 5.3
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. (Please do not list entire sections.)
This procedure is very simple to follow. Step 2.1.3 needs to be performed with extra caution to avoid the cell pellet removal during supernatant removal.
5. Will the filming need to take place in multiple locations? N
Multiple locations but all in walking distance.


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. Parnian Bigdelou: There have been many efforts to induce eryptosis using ionomycin. However, the exact procedure for this process is not clearly outlined in the literature. We provide a step-by-step procedure to induce eryptosis using ionomycin [1].

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

1.2. Parnian Bigdelou: The main advantage of this procedure is to induce eryptosis in human erythrocytes in a reliable and reproducible manner [1].

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






Section - Protocol
All human blood samples used in the protocol described below were purchased as de-identified samples. No human subjects were directly involved or recruited for this study. The guidelines of the Declaration of Helsinki should be used when research involves human subjects. 
2. Erythrocyte Isolation from Whole Blood
2.1. To begin, add 500 microliters of cold whole blood in acid citrate dextrose to a microcentrifuge tube [1]. Centrifuge the whole blood at 700 times g for 5 minutes at room temperature [2] and remove the clear plasma and the thin buffy coat using a pipette to leave the red erythrocyte layer [3]. 
2.1.1. Talent adds blood into a tube.
2.1.2. Talent places the tube into a microcentrifuge.
2.1.3. CU: Talent removes the top layer from the tube. Important Step
2.2. Prepare 1 liter of Ringer solution containing 125 millimolar sodium chloride, 5 millimolar potassium chloride, 1 millimolar magnesium sulfate, 32 milimolar HEPES (pronounce as heeps), 5 millimolar glucose, and 1 millimolar calcium chloride [1]. 
2.2.1. Talent prepares 1 L of solution.
2.3. Adjust the pH to 7.4 by adding 2 microliters drops of 1 molar sodium hydroxide [1]. To prepare glucose-free Ringer solution, follow the same protocol, but do not include glucose in the solution [2]. 
2.3.1. Talent adds alkaline into the solution.
2.3.2. Talent prepares another 1 L of solution.
2.4. Wash the erythrocytes twice in Ringer solution by suspending the cell pellet in 1.5 milliliters of Ringer solution [1], centrifuging at 700 times g for 5 minutes at room temperature [2], and removing the supernatant [3]. 
2.4.1. Talent adds solution to suspend.
2.4.2. Talent places the sample into a centrifuge.
2.4.3. CU: Talent takes out the sample from the centrifuge, and removes the supernatant.
2.5. Then, make a 0.4% hematocrit by resuspending 40 microliters of the erythrocyte pellet in 9,960 microliters of glucose-free Ringer solution to reach a final volume of 10 milliliters [1]. Incubate the cell suspension at 37 degrees Celsius for 7 days [2].
2.5.1. CU: Talent adds solution into the tube. Important Step
2.5.2. Talent places the tube into an incubator. Important Step
2.6. Parnian Bigdelou: Pre-incubation of erythrocytes in a glucose-free environment significantly triggers eryptosis. Highest eryptosis was obtained after 7 days of pre-incubation in the sugar-free buffer [1].
2.6.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
3. Treatment of Erythrocytes with Ionomycin and Measurement of Hemolysis
3.1. Dissolve 1 milligram of ionomycin calcium salt in 630 microliters of DMSO (pronounce as D-M-S-O) to reach a final concentration of 2 millimolar [1]. Aliquot in 20 microliters and store at -20 degrees Celsius [2]. 
3.1.1. Talent dissolves salt in a solution.
3.1.2. Talent divides the solution into 30 tubes, and places them in a freezer.
3.2. Take 1 milliliter of the prepared 0.4% hematocrit and add 0.5 microliters of 2 millimolar ionomycin to reach a final concentration of 1 micromolar [1]. Incubate for 2 hours at 37 degrees Celsius [2].
3.2.1. Talent adds two solutions into a tube. Important Step
3.2.2. Talent places the tube into an incubator. Important Step
3.3. Use 1 milliliter of the hematocrit with no ionomycin treatment as a negative control [1]. Centrifuge the ionomycin-treated and untreated hematocrits at 700 times g for 5 minutes at room temperature [2], and remove their supernatants to leave the cell pellets at the bottom of the tubes [3]. 
3.3.1. Talent transfers 1 mL of the prepared solution into a tube.
3.3.2. Talent places the tubes into a centrifuge.
3.3.3. Talent removes the supernatant from the tubes.
3.4. Wash the cells 3x with Ringer solution by suspending the cell pellets in 1.5 milliliters of Ringer solution [1], centrifuging at 700 times g for 5 minutes at room temperature [2] and discarding the supernatants [3]. 
3.4.1. CU: Talent adds solution into the tube to suspend the pellets.
3.4.2. Talent places the tube into a centrifuge.
3.4.3. CU: Talent removes supernatant.
3.5. To measure hemolysis, add 1 milliliter of the untreated 0.4% hematocrit to a microcentrifuge tube [1] and incubate for 2 hours at 37 degrees Celsius as the negative control of 0% of hemolysis [2].
3.5.1. Talent adds 1 mL of prepared solution into a tube.
3.5.2. Talent places the tube into an incubator.
3.6. To prepare the positive control of 100% hemolysis, add 1 milliliter of the untreated 0.4% hematocrit to a microcentrifuge tube [1] and centrifuge at 700 times g for 5 minutes at room temperature [2].
3.6.1. Talent adds 1 mL of prepared solution into a tube.
3.6.2. Talent places the tube into a centrifuge.
3.7. Remove the supernatant and add 1 milliliter of distilled water to the cell pellet to resuspend [1], and incubate for 2 hours at 37 degrees Celsius [2].  
3.7.1. CU: Talent removes supernatant and adds water 
3.7.2. Talent places the tube into an incubator.
3.8. Next, add 1 milliliter of the ionomycin-treated 0.4% hematocrit to a microcentrifuge tube [1]. Centrifuge the untreated cells, treated cells, and the cells in distilled water at 700 times g for 5 minutes at room temperature [2]. 
3.8.1. Talent adds cell suspension into a tube.
3.8.2. Talent places three tubes into a centrifuge.
3.9. Transfer 200 microliters of the supernatants into each well of a 96-well plate [1]. Measure the absorbance at 541 nanometers using a microplate reader [2].
3.9.1. Talent transfers the supernatants into a well.
3.9.2. Talent uses a microplate reader to measure absorbance. Important Step
3.10. Calculate the hemolysis using the equation, where A0, A100, and AT are the absorbance of erythrocytes in Ringer solution, in water, and the absorbance of treated erythrocytes by ionomycin [1-TXT].
3.10.1. Talent calculates on a paper. TEXT: %Hemolysis = (AT – A0)/(A100 – A0)*100
4. Annexin-V Binding Assay
4.1. Dilute 2 milliliters of the 5x annexin V (pronounce as annexin five) binding buffer in 8 milliliters of PBS to obtain 1x binding buffer [1]. Resuspend the ionomycin-treated and untreated cell pellets in 1 milliliter of the 1x binding buffer [2].
4.1.1. Talent prepares 1x binding buffer.
4.1.2. Talent adds the pepared buffer into tubes to resuspend pellets.
4.2. Take 235 microliters of the cell suspensions in the binding buffer and add 15 microliters of Annexin V-Alexa Flour 488 (pronounce as four-eighty-eight) conjugate in a microcentrifuge tube [1]. Incubate the cells at room temperature for 20 minutes in a dark place [2]. Centrifuge at 700 times g for 5 minutes at room temperature [3].
4.2.1. Talent adds the cell suspension and the annexin V reagent into another tube.
4.2.2. Talent places the tubes in the dark.
4.2.3. Talent places the tubes into a centrifuge. Videographer: Take multiple shots, as this will be used later.
4.3. Remove the supernatant. Wash the cells twice with 1x binding buffer, by suspending the cell pellet in 1.5 milliliters of the binding buffer [1], and centrifuging at 700 times g for 5 minutes at room temperature [2]. 
4.3.1. Talent removes supernatant, and adds buffer to resuspend.
4.3.2. Use 4.2.3. 
4.4. Remove the supernatant and resuspend the cell pellets in 250 microliters of 1x binding buffer for flow cytometry measurements [1]. 
4.4.1. Talent removes the supernatant, and adds buffer to resuspend the pellets.
5. Flow Cytometry 
5.1. Now, transfer 200 microliters of the annexin-V stained erythrocytes to 1-milliliter round bottom polystyrene tubes compatible with flow cytometry [1].
5.1.1. Talent transfers sample into tubes. Important Step
5.2. Login to the flow cytometry software [1] and click on the new experiment button. Click on the new tube button. Select the global sheet and choose the apply analysis to measure the fluorescence intensity with an excitation wavelength of 488 nanometers and an emission wavelength of 530 nanometers [2].
5.2.1. Talent operates on the computer.
5.2.2. SCREEN: Talent shows a pre-set in a template file.
5.3. Set number of cells to 20,000 to be collected for fluorescence-activated cell sorting analysis. Select the desired tube and click on load button. Click on record button for forward scatter and side scatter measurements. Repeat for all samples [1]. 
5.3.1. SCREEN: Talent adjusts number of cells, selects tube, and loads. Then, clicks on record button. Important Step
5.4. Right click on specimen button and click on apply batch analysis to generate the result file. Right click on specimen button and click on generate FSC files [1]. 
5.4.1. SCREEN: Talent generates result file and FSC files.



Section – Results
6. Results: Flow Cytometry and Confocal Fluorescence Microscopy
6.1. In this protocol, treatment of erythrocytes with 1 micromolar ionomycin in Ringer solution for 2 hours was enough to induce eryptosis, as evidenced by successful labeling with annexin-V Alexa Flour 488 conjugate and quantification by FACS analysis [1].
6.1.1. LAB MEDIA: Figure 1 – Video editor: Place TEXT: 1 µM, 5 µM, 10 µM to Figure 1A, B, and C respectively.
6.1.2. LAB MEDIA: Figure 1 – Video editor: Emphasize Figure 1A. 
6.2. Higher concentrations of ionomycin at 5 and 10 micromolar resulted in a slight increase in eryptosis [1]. However, such concentrations also enhanced hemolysis [2].
6.2.1. LAB MEDIA: Figure 1D
6.2.2. LAB MEDIA: Figure 1E
6.3. Incubation of erythrocytes with ionomycin in Ringer solution [1] for as little as 30 minutes was enough to induce eryptosis [2].
6.3.1. LAB MEDIA: Figure 2A-D – Video editor: Place TEXT: 30 min, 60 min, 120 min, and 180 min to Figure 2A, B, C and D respectively.
6.3.2. LAB MEDIA: Figure 2A-D – Video editor: Emphasize Figure 2A. 
6.4. Increased incubation time increased the level of eryptosis for up to 2 hours [1]. However, further incubation time resulted in a slight decrease in the level of eryptosis [2].
6.4.1. LAB MEDIA: Figure 2E&F – Video editor: emphasize the first three bars in Figure 2E.
6.4.2. LAB MEDIA: Figure 2E&F – Video editor: emphasize the last bar in Figure 2E.
6.5. The higher value of hemolysis after 180 minutes explains the reduction in eryptosis after the same amount of incubation, as less viable cells existed upon 180 minutes of treatment with ionomycin [1].
6.5.1. LAB MEDIA: Figure 2E&F – Video editor: emphasize Figure 2F.
6.6. Erythrocytes with ionomycin treatment showed a bright fluorescence signal due to the binding of annexin-V to PS (pronounce as phosphatidylserine) in the outer leaflet [1]. In contrast, cells with no treatment showed a very weak fluorescence signal indicating very low eryptosis [2].
6.6.1. LAB MEDIA: Figure 6 – Video editor: emphasize Figure 6B&C.
6.6.2. LAB MEDIA: Figure 6 – Video editor: emphasize Figure 6A.

6.7. 


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

7.1. Parnian Bigdelou: Pre-incubation in a glucose-free buffer is an important trigger for the induction of eryptosis [1].
7.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. Video editor: B-roll suggestion: Shot 2.5.2.
7.2. Parnian Bigdelou: Since eryptosis is observed in a wide range of diseases, the experiments following this protocol are field-specific. In our lab, we are interested in examining the effects of eryptosis on membrane biophysical properties and membrane interactions with nanomaterials [1].
7.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
7.3. Parnian Bigdelou: Eryptosis is associated with a large number of diseases, including diabetes, sickle cell anemia, and thalassemia. Having a reproducible protocol for inducing eryptosis can help researchers in any of these fields to investigate further scientific questions specific to each field [1].
7.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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