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A. Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N___(If you can record images/videos using your own camera/software, then mark No,) If yes, please list make and model of your microscope: ____
B. Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____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.
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.) Step 2.6, Step 2.7, Step 3.3, Step 3.5, Step 3.6, Step 5.2____________________________
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.) ___Step 3.6 (extraction of aqueous layer after centrifugation) is the most difficult aspect of this procedure. To ensure success, make sure to avoid the organic layer, leaving some of the aqueous fraction if necessary. 
E.  Will the filming need to take place in multiple locations? (Y/N) ____Y___ If yes, how far apart are the locations? 5 doors down the hall___________________________________________________


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 procedure is to measure the amount of each phosphoinositide species in cells under various genetic and environmental conditions in order to understand phosphoinositide function and regulation. (Intro)

B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)
1.1. Chris Choy: Phosphoinositide lipids control cell functions like migration, replication and membrane trafficking. This method identifies genetic and environmental conditions that impact phosphoinositides and increases our knowledge about their regulation and function.
1.2. Chris Choy: The main advantage of this technique is that it permits accurate, concurrent measurements of all phosphoinositides inside cells.

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)
1.3. Shannon Ho: Though this method can provide insight into the regulation of phosphoinositides in yeast, it can also be applied to cultured mammalian cells
1.4. Shannon Ho: Individuals new to this method will struggle because of the many steps required for labeling, processing, and analysis. We recommend practicing without the radioactive label first.
*Note to the Authors: Goal and interview statements have been edited to conform to the specified number and length restrictions. 
Authors: The following section was removed, as introductions for authors who have already given an interview on screen are not necessary.


Protocol (read by voice talent at JoVE):

2. Yeast Cell Culture and Radiolabeling of Phosphoinositides

2.1. To begin, grow a 20 ml liquid culture of the yeast strain SEY6210 (pronounced S-E-Y-sixty-two-ten) in complete synthetic medium at 30 °C with constant shaking to mid-log phase. 

2.1.1. MED: Talent removes a culture from a shaker

2.1.2. CU: Flask and spectrophotometer showing culture density; TEXT: OD600 ~0.5-0.7; 4 hr of growth depending on the strain

2.2. Next, transfer a total of 10 to 14 OD of the yeast cells to a 12 ml round-bottom centrifuge tube and centrifuge at 800 x g for 5 minutes. Decant the medium… and resuspend the pellet in 2 ml of inositol-free medium.

2.2.1. MED: Talent transfers yeast culture into a centrifuge tube 
2.2.2. MED over the shoulder: Talent places tube in a centrifuge, show centrifuge settings in shot
2.2.3. CU: Talent decants the supernatant from the centrifuge tube.
2.2.4. CU: Talent re-suspends the pellet in medium. TEXT: See Table 1 for composition of inositol-free medium.
2.3. Centrifuge the cells again and then resuspend the pellet in 440 µl of inositol-free medium. Incubate the cells at room temperature for 15 min.
2.3.1. MED: Talent removes tube from centrifuge; TEXT: 800 x g; 5 min
2.3.2. CU: Talent resuspends the pellet.
2.3.3. MED: Talent places the tube in a rack and sets a timer for 15 min.

2.4. After the incubation, add 60 µl of tritium labeled myo-inositol, and grow the cells for an additional 1 to 3 hours at 30 °C with constant shaking.
2.4.1. CU: Talent pipettes labeled inositol into the tube, TEXT: 1 µL = 1 µCi.
2.4.2. MED: Talent transfers the tube to a shaker and starts it; TEXT: 1-3 hr; 30 °C

2.5. Transfer the cell suspension to a microcentrifuge tube containing 500 µl of 9% perchloric acid and 200 µl of acid washed glass beads. Mix by repeatedly inverting the tube, and then incubate it on ice for 5 minutes.
2.5.1. CU: Talent adds the cell suspension to a microcentrifuge tube; TEXT: 500 µl 9% perchloric acid; 200 µl acid washed glass beads
2.5.2. MED: Talent inverts the tube several times, places it on ice and starts timer.

2.6. Afterward, vortex the tube at maximum speed for 10 min. Then transfer the lysate to a new microcentrifuge tube using a gel-loading tip to avoid aspirating the glass beads.
2.6.1. MED: Talent vortexes the tube on maximum, capture time setting if possible.
2.6.2. ECU: Talent carefully the lysate into a new tube.

2.7. Next, centrifuge the tube and discard the supernatant. Sonicate the pellet in 1 ml of ice-cold 100 mM EDTA until it is completely dispersed and centrifuge again.
2.7.1. MED: Talent decants the supernatant; TEXT: 12,000 x g; 4 ˚C; 10 min.
2.7.2. CU: Talent sonicates pellet after EDTA is added.
2.7.3. MED: Talent places tube in centrifuge, include settings in shot.

3. Deacylation and Extraction of the Radiolabeled Phosphoinositides
3.1. After centrifuging, aspirate the EDTA from the tube containing the radiolabeled pellet. Add 50 µl of water and sonicate to resuspend the pellet.
3.1.1. CU: Talent aspirates the EDTA from the tube.
3.1.2. MED: Talent sonicates the pellet, water already added to tube.
3.2. Prepare fresh deacylation reagent according to the text protocol. Then add 500 µl of the deacylation reagent to the tube and sonicate to mix. Incubate the sample at room temperature for 20 minutes.
Shot added: Talent preps the deacylation reagent. (videographer named this step 3.6.1)
3.2.1. MED: Talent adds deacylation reagent to the tube; TEXT: See text protocol for deacylation reagent preparation.
3.2.2. CU: Talent sonicates the pellet.
3.2.3. MED: Talent places sample at room temperature and starts the timer.

3.3. Next, transfer the sample to a heating block at 53°C for 50 minutes. Afterward, place the sample in a vacuum centrifuge and allow it to dry for a minimum of 3 hours.
3.3.1. CU: Talent places the sample tube into a heating block, show settings.
3.3.2. MED: Talent places the sample tube in a vacuum centrifuge and starts it; TEXT: CAUTION: Use a chemical trap to prevent vapors from entering the air.

3.4. Resuspend the pellet by sonicating in 300 µl of water… and incubate it at room temperature for 20 minutes. Afterwards, dry the sample completely in a vacuum centrifuge for a minimum of 3 hours.

3.4.1. CU: Talent sonicates pellet after water was added.

3.4.2. MED: Talent places tube at RT and starts the timer.
3.4.3. MED: Talent transfers the sample tube to a vacuum centrifuge; TEXT: Repeat wash process 1X.

3.5. After drying, add 450 µl of water to the tube and resuspend the pellet by sonicating until it is completely dispersed.
3.5.1. CU: Talent sonicates pellet after water was added.
3.6. Prepare fresh extraction reagent according to the text protocol. Then add 300 µl of the extraction reagent to the tube and vortex rapidly for 5 minutes. Centrifuge the tube at 18,000 x g for 2 min, and carefully pipette the bottom aqueous layer into a new tube.

3.6.1. MED: Talent preps the reagent. (videographer named this step 3.6.1 version 2)
3.6.2. CU: Talent adds extraction reagent to the tube then vortexes it
3.6.3. MED over the shoulder: Talent transfers the tube to a centrifuge and starts it, show centrifuge settings
3.6.4. ECU: showing the pipette tip entering the aqueous layer and aspirating it, TEXT: Repeat extraction 2X
3.7. Next, dry the final aqueous fraction by vacuum centrifugation for a minimum of 3 hours. Afterward, fully disperse the pellet by sonicating in 50 µl of water, and store the sample at -20 °C.
3.7.1. MED: Talent removes tube from the vacuum centrifuge.
3.7.2. CU: Talent sonicates the pellet.
3.7.3. MED: Talent places the sample in the freezer.

3.8. Finally, determine the radioactivity of the sample by adding 2 µl to 4 ml of scintillation fluid in a 6 ml polyethylene scintillation vial. Record the CPM of the vial using a liquid scintillation counter with an open window.

3.8.1. CU: Talent pipettes a sample into a scintillation vial 

3.8.2. MED: Talent places the vial in a counter, TEXT: CPM: counts per minute

4. Separation of Tritium-labeled Glycero-inositides by High Pressure Liquid Chromatography (HPLC)
4.1. To set up the HPLC system for separation of the tritium labeled glycero-inositides, first prepare buffers A and B, and chromatography column according to the text protocol. 
4.1.1. WIDE: Talent places bottles of buffers onto the HPLC system and checks the column. TEXT: Buffer A: water; Buffer B; ammonium phosphate
Add shot: Talent installs chromatography column
4.2. Next, load 10 million CPM of the sample into a 2 ml injection vial fitted with a spring-loaded 250 µl insert, and add water for a total volume of 55 µl.
4.2.1. CU: Talent pipettes sample into the injection vial followed by water. TEXT: The HPLC will inject 50 µL of each sample. 
4.3. Cap the vial with a screw cap outfitted with a PTFE/silicone septum… and place it into the auto-sampling tray of the HPLC system, along with a water sample in a similar vial.
4.3.1. CU: Talent caps the vial.
4.3.2. MED over the shoulder: Talent places both vials into the auto-sampler tray.

4.4. Using the software on the HPLC system, program an elution protocol: 1% buffer B for 5 min, 1 to 20% B for 40 min, 20 to 100% B for 10 min, 100% B for 5 min, 100 to 1% B for 20 min and then 1% B for 10 min. Set the pump flow rate at 1.0 ml/min over 90 min and the pressure limit at 400 bar.

4.4.1. MED over the shoulder: Talent opens the HPLC software opens method modification window in HPLC software.
4.4.2. SCREEN: *To be provided by the authors; Talent enters each portion of the elution protocol in order, then the pump flow rate, run time, and pressure limit are set in the software. *Authors: If the order of the narration does not follow the order in which the values are entered, please alter them prior to turning in the revised shotlist.

4.5. Follow this by setting up a detection protocol on the flow scintillator to run for 60 minutes, with a scintillation fluid flow rate of 2.5 ml/min and a dwell time of 8.57 seconds.
4.5.1. SCREEN: *To be provided by the authors; time of run, flow rate and dwell time are entered into the software. *Authors: If the order of the narration does not follow the order in which the values are entered, please alter them prior to turning in the revised shotlist.
4.6. Next, program an automated injection sequence on the HPLC to begin with the water blank running the equilibration protocol, followed by the radiolabeled sample on the elution protocol. 
4.6.1. MED over the shoulder: Talent creates the injection sequence in the software. TEXT: Start injection sequence when ready. 
4.7. Before the equilibration protocol is completed, create a batch sequence on the flow scintillator to measure all the samples using the detection protocol, which is triggered by the elution protocol.
4.7.1. MED over the shoulder: Talent creates the batch sequence in the software.

5. Data Analysis
5.1. To analyze the HPLC data, first open the raw data file for each sample using the chromatograph quantitation software. 
5.1.1. MED over the shoulder: Talent opens a data file in the software. 
5.2. In the “chromatograms” tab, zoom in to stretch the lesser peaks while maintaining the time resolution. Use the “Add ROI” tool to highlight each peak for analysis, and then identify the peaks based on their elution time.
5.2.1. SCREEN: *To be provided by the authors; talent clicks on chromatograms tab and zooms in. Then clicks on the “Add ROI” tool to highlight the peaks. Then shows peak identity and elution time for a few peaks. TEXT: Zoom to ~1000 counts on the y-axis. (Video editor: Text goes with first line of narration.)
5.2.2. FREEZE FRAME: 5.2.1 (Video Editor: Freeze on the peaks; see panel B of Figure 3 for example of the peaks that should be visible. Then draw lines and label each peak as follows: the 10 min peak as “Parental Gro-Ins”, the 18 min peak as “Gro-Ins3P”, the 20 min peak as “Gro-Ins4P”, the 29 min peak as “Gro-Ins(3,5)P2”, and the 32 min peak as “Gro-Ins(4,5)P2”. This should be done for the last sentence of the narration.)

5.3. Use the “regions tables” tab to locate and record the “area” of each peak. At the same time note the start and end time of each peak.
5.3.1. SCREEN: *To be provided by the authors; talent clicks on the tab and then indicates the area of a peak. Use the cursor to indicate the start and end time of a peak.

5.4. Next, perform a background subtraction for each peak by highlighting a region adjacent to the peak spanning the same amount of time… Using the spreadsheet software, subtract the number of counts for that region from the counts of the corresponding peak.
5.4.1. SCREEN: *To be provided by the authors; region next to peak is highlighted, then the values are entered into the spreadsheet software and subtraction is performed.

5.5. Normalize the area of each peak against the parental glycerated-inositol peak and record as % of the parental phosphatidylinositol. Then, normalize each of the peaks in each experimental condition against the control condition and express as the n-fold increase compared to the control.
5.5.1. SCREEN: *To be provided by the authors; talent normalizes the peaks in the appropriate software.
5.6. Export the files by clicking on “File” and “Save as,” and choosing the CSV format. Finally, open the CSV file in a spreadsheet program to plot the data.
5.6.1. SCREEN: *To be provided by the authors; talent clicks on file, then save as, then chooses CSV format
5.6.2. MED over the shoulder: Talent opens CSV file in spreadsheet program and generates chromatograph.
Authors: Please see instructions below on how to provide screen captures for each of these steps.

6. Results: HPLC Analysis of Radiolabeled Phosphoinositides
6.1. The analysis of radiolabeled yeast phosphoinositides was performed by HPLC. Since yeast cells generate only four phosphoinositides, resolution can be achieved with a one-hour double gradient elution method.
6.1.1. LABMEDIA: Use 20150629 JOVE Figure 2.pdf (Video Editor: Please remove the “figure 2” label. Highlight the graph trace with a box from 0 to 60 minutes when “one-hour double gradient” is said.)
Authors: References to the text protocol only occur in the protocol section, not the results section.
6.2. [bookmark: _GoBack]The glycerated inositol peak eluting at 8 to 9 min overshadows the signal from all the other phosphorylated species. Therefore, it is necessary to zoom in on the portion of the trace containing the other peaks before integrating the radioactive signals.
6.2.1. LABMEDIA: Use 20150401 JOVE Figure 3.pdf (Video Editor: Please eliminate the letter labels if possible. Highlight the boxed HPLC peaks when “zoom in on” is said and highlight the row in the table labeled “Raw counts” when “integrating the radioactive signals” is said.)
6.3. Wild-type, atg18∆ (pronounced A-T-G-eighteen deleted) and vac14∆ (pronounced vac-fourteen deleted) yeast strains were assayed for changes in phosphatidylinositol 3,5-bisphosphate using this HPLC method. The atg18∆ mutant was shown to produce the most phosphatidylinositol 3,5-bisphosphate, and the vac14∆ mutant produced the least.
6.3.1. LABMEDIA: Use 20150401 JOVE Figure 4.pdf (Video Editor: Please remove the “Figure 4” label. Highlight the arrowed peak in panel B and the middle column of the graph when “atg18∆ produced the most” is said and highlight the arrowed peak in panel C and the right column of the graph when “the least” is said.)

7. Conclusion (said by authors on camera)
7.1. Chris Choy: Once mastered, this technique can be done in 4 days if it is performed properly.
7.2. Chris Choy: While attempting this procedure, it’s important to remember to optimize growth and labeling conditions based on the specific yeast strain or cell types.
7.3. Chris Choy: Following this procedure, other methods like GFP-fused biosensors can be used to complement HPLC-flow scintillation for detection of phosphoinositides.
7.4. Shannon Ho: After watching this video, you should have a good understanding of how to radiolabel, extract, and measure phosphoinositides by HPLC-coupled flow scintillation.
7.5. Shannon Ho: Don't forget that working with radioactivity and organic solvents can be extremely hazardous, and precautions such as wearing personal protective equipment and proper training should always be taken while performing this procedure.

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.

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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