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Questionnaire answers:
A.	i) Does your protocol involve microscopy, such as filming a complex dissection or a microinjection technique, which will need to be filmed by JoVE? (Y/N)_No, there is imaging of cells but this will be captured from the computer.

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?  These steps are italicized.

E.	Will the filming need to take place in multiple locations? (Y/N) _N__


1. Introduction 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this work is to image the nanoscale distribution of Phosphatidylinositol 4,5-bisphosphate in the cell plasma membrane using single molecule fluorescence localization microscopy. 

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Xuelin Lou: This method helps answer key questions about phosphoinositide signaling, such as what’s the nanoscale organization of phosphoinositides and their signaling complexes in cell membrane. 
Chen Ji: The main advantages of this technique are the high spatial resolution and the bypassing of detergent treatment, which is a major concern in phospholipid morphological studies.

Protocol (read by voice talent at JoVE):
Membrane Sheet Preparation and Fixation
On the day of the experiment, [1.WID] coat coverslips with one-half to one mL of PDL. [2.CU-TXT]
Establishing shot, talent at bench/hood setting up to coat coverslips
Applying PDL to a few coverslips, TEXT: 500 µg / mL Poly-D-Lysine (PDL) in dH2O
One or two hours later, [1.WID] absorb the excess PDL with tissue paper from the edge of the coverslip. [2.ECU]
Talent returns to hood/bench, stops a timer
Absorbing PDL from coverslip edge as described
Then, store the coverslips on a metal plate at 4 ºC.  [MED]
Placing coverslips on metal plate onto/into ice/refrigerator (4 ºC location)
Next, wash pre-transfected INS-1 cells that have been grown on coverslips [1.CU] with one-half to one mL of ice-cold PBS containing 1 mM EGTA. Repeat this wash three times [2.MED-TXT] and absorb the excess PBS. [3.ECU]
Detail of coverslips with cells being placed into wash solution
Removing coverslips with cells from one wash solution to next wash solution, TEXT: Wash 3x
Detail of mopping up excess PBS on coverslip with cells after washes
Now, using tweezers, place the coverslips with the cultured cells [1.CU] onto the PDL-coated coverslips cell-side-down.  Do this on the chilled metal plate. [2.ECU]
Placing cell-coverslip onto PDL-coverslip, on plate using tweezers
As previous shot, with more detail of how coverslips are set down
Then, transfer the plate to 4 ºC for 7 to 10 minutes to give the cells time to attach. [WID]
Transferring metal plate into refrigerator
Next, use tweezers to gently peel off the cell-loaded coverslip, which will leave behind [1.CU] a thin layer of cell membrane on the PDL-coated coverslip. [2.ECU]
Pulling top coverslip off bottom coverslip
Like previous shot, with more detail, focusing on residual left on PDL-coverslip
Then, gently wash the membrane sheets with one-half to one mL of ice-cold PBS. [MED]
Applying PBS to the membrane-PDL-coverslips, for a gentle wash
Now, fix each membrane sheet in approximately 150 µL of ice-cold 4% PFA with 0.2% glutaraldehyde in PBS.  [1.MED] Allow the membranes to fix for 15 minutes at 4 °C. [2.MED]
Pouring the ice-cold bath of PFA for the coverslips and placing coverslips into PFA bath, or similar technique to achieve PFA bath
Placing PFA/coverslips into refrigerator, closing door, and starting a 15 min timer magnetized to door
After the fixation, either immediately proceed with imaging [1.MED] or cover the preparations with ice-cold PBS and store them at 4 °C. [2.WID] If PH probes are in use, immediate imaging is strongly recommended. [3.MED]
Removing coverslips from PFA and setting them up to be taken to microscope for imaging
Moving coverslips into cold PBS bath, and placing bath in refrigerator
At TIRF-PALM scope system, talent working with computer to view membranes
 Photoactivation Localization Microscopy (PALM) Image Acquisition 
For this procedure, a TIRF (pronounce as “turf”) microscope-based SMLM system is put to use. [WID-TXT]
Establishing shot of talent arriving to microscope system with slides, turns on lasers, lights, etc., TEXT: Total Internal Reflection Fluorescence (TIRF), 100X oil, APO, NA = 1.49, WD 0.12 mm
Before imaging the membranes, dilute 1 μL of fluorescent bead solution [1.MED] in 10 mL of PBS with 50 mM of magnesium chloride.  [2.MED]
Taking aliquot of fluorescent bead solution, adding to new tube
Taking aliquot of PBS+MgCl and adding to new tube with beads, mixing
Then, load a sample into the imaging chamber [1.CU] and add 200 μL of the diluted solution. Then, wait 10 minutes. [2.ECU]
Loading coverslip/sample into chamber
Adding aliquot of bead/PBS-MgCl to chamber
Next, wash the sample with PBS, three times. [CU-TXT]
Removing bead/PBS-MgCl from chamber, adding PBS, TEXT: Wash 3x 
Now, start the PALM imaging system. [MED]
Starting the software and preparing to work with it
In the associated imaging software, select the “iRFP channel” button. [LM]
To be provided by authors – a screen capture of above step, TEXT: 642 nm laser excitation, 700/75 nm emission
Then, find the cell membrane expressing the PH probes in the iRFP channel.  Use the fluorescent beads for drift correction. [LM]
To be provided by authors – a screen capture of scanning around and focusing on PH probes of interest showing beads in the process
Set a normal TIRF angle as “2140”, which is 1.5 degrees steeper than the TIRF critical angle, and should be the default angle. Then, use the “Capture” button to collect a conventional TIRF image in the iRFP channel as a reference.  [LM]
To be provided by authors – a screen capture of setting TIRF angle and then capturing several reference images
Next, switch to the PAmCherry1 (pronounced as P-A-M-cherry-1) channel by clicking the RFP channel button. [LM-TXT]
To be provided by authors – a screen capture of described action, TEXT: 561 nm excitation, 600/50 nm emission filter
Then, adjust the scroll bar in the “AOTF” pad all the way to the right for full illumination and apply the laser for [1.LM] about 10 to 20 seconds to bleach out the background membrane fluorescence. [2.MED]
To be provided by authors – a screen capture of adjusting AOTF
Talent watching the bleaching process occur, show screen and pan around setting
Next, set the optimal camera setting under the “Format” tab to two-by-two binning. [LM]
To be provided by authors – a screen capture of described actions
Then, set the fast acquisition protocol under the “ND sequence acquisition” tab to 30 thousand images at 20 Hz. [LM]
To be provided by authors – a screen capture of described actions
Then, apply 0.1 and 1 percent power to the 405 nm laser during the image acquisition, so that spatially isolated points in each frame are easily identifiable. [LM]
To be provided by authors – a screen capture of adjusting 405 nm power so that points in the capture frame are initially not easily identifiable but become so with the adjustment to the 405 laser
Now, acquire PAmCherry1 images by clicking the “Run now” button. The number of molecules that can be activated will decrease gradually during the acquisitions.  In response, gradually increase the intensity of the 405 nm laser to maintain an optimal density of signals.  
To be provided by authors – a screen capture of clicking Run now and images being captured, adjusting the 405 laser through the process
Acquire images until all of the PAmCherry1 signal is activated.  [LM]
To be provided by authors – a screen capture of the image acquisition at its completion 
Later, when undergoing image processing and reconstruction, [1.MED] identify and localize the individual molecular events from each frame.  Set the filtering intensity threshold with a threshold number in the “wavelet”.  Further details are provided in the text protocol. [2.LM]
Establish talent working at computer where images are analyzed
To be provided by authors – a screen capture of localizing molecular event by comparing consecutive frames, adjusting wavelet number and making other changes as needed to observe molecular events

SCREEN CAPTURES:  Authors: if we are going to show how techniques are performed on computers, you will be asked to make movie files of the software in use.  Filming screens from a video camera often results in artifacts due to the screen refresh. When you receive the final script, and a shot is listed a “SCREEN CAPTURE” you will need to make a movie file of the actions required.  Make exactly one file per requested SCREEN CAPTURE containing only the requested actions.  Do not bundle several action sequences into one large file.  Name the file according to the shot number.  Then, upload each of these files to your project folder.
Results: Images of PI(4,5)P2 and iRFP-PAmCherry1-PHPLCδ1 labeled INS-1 Cells
Direct comparisons between TIRF and PALM images demonstrated a significant improvement of spatial resolution when imaging cells labeled by the PIP2-antibody [1.LM] or the PIP2 PALM probe in typical membrane sheets.  By comparison, live cells labeled with EGFP-tagged PH domains do not image much differently. [2.LM]
Fig 3A – remove the text above and the “A”
Fig 3B with 3C – remove text above and “B and “C”, show the two panels side-by-side
All samples showed an even distribution of probes. In contrast, [1.LM] non-optimal fixation resulted in sharp, dense PIP-2 clusters and a decrease in signal intensity. [2.LM]
Figure 4a – remove A
Fig 4b – remove B
Under optimal fixation conditions, the super-resolution images of PIP-2 in fixed cells [1.LM] revealed a homogenous distribution of probes in a significant portion of the plasma membrane with only limited concentration gradients. [2.LM] Some membrane patches enriched with PIP-2 probes were sparsely distributed and had various sizes. [3.LM]
Fig 5a – Keep TIRF heading, remove A
Fig 5b – fade from 5a, keep heading, remove B
Fig 5c – zoom into boxed area of 5b and then replace with 5c, fade on the three arrows at “enriched”
Live cell PALM images displayed a similar spatial distribution as fixed cells. [LM]
Fig 6b – remove “B”, “0 sec”, the bar, the circles and “2” “4” “5” “6” labels and remove the graph in lower right, so we are just looking at the cell with a box
Detailed analysis of the PIP-2 signals revealed that their dynamics were fast in local areas, but this didn’t result in significant changes in their overall abundance. 
Fig 6e 0 sec – zoom into the box in 6b and fade to the upper right panel of 6e (0 sec)
Fig 6e 10 sec
Fig 6e 20 sec
Fig 6e 30 sec
Fig 6e 40 sec
Fig 6e 50 sec
Fig 6e 60 sec
Fig 6e 70 sec – quick fades between the 8 panels even with the narrative.
Authors, for each of the figure panels and figure sub-panels cited by a shot number (e.g. 4.5.1 Fig 6e 0 sec), please upload a layered version of that image to your project folder and then list those provided images under the provided media section below.  Thanks!

Conclusion (said by authors on camera)
Xuelin Lou: This technique introduces a new way for researchers in the field of phospholipid to explore the distribution and activity of other phosphoinositide subtypes under physiological condition.  


[bookmark: _GoBack]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.
This includes all the figure panels and the screen capture video files.  It’s a bit of work, we realize, but the result will be an excellent video.

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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