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Authors, please fill out the brief questionnaire below.   

A. Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____no___ If yes, please list make and model of your microscope: ______________________________
**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies.  
Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) __yes____ 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___no 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 
While this procedure is generally quite robust, the most difficult aspect may be in setting up the OMX Blaze microscope to acquire high-quality, multicolor, superresolution images. (Steps 4.7 to 4.10)  While the exposure parameters can be individually set, they are also mutually-dependent in determining overall image quality.  In the end, much depends on the experience of the microscopist or operator, to know exactly what parameter to adjust, in order to achieve imaging success. 

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:

The overall goal of this procedure is to obtain quantitative images of treated prostate tumor cells to measure the degree and extent of autophagy at different time points. (Intro)

This is accomplished by first treating cells with arginine deiminase or other experimental reagents to induce autophagy and/or cell death. (P1)
Editors, please show animation in “Schematic Graphic Overview.pptx” through the “treatment over time” arrow.

The second step is to decide whether to image live cells or fixed cells, and to prepare samples accordingly. (P2)
Editors, please show animation in “Schematic Graphic Overview.pptx” through the illustration of the glass-bottom dish and slide.

Next, obtain 3D fluorescence images of either live or fixed cells, using widefield deconvolution or structured-illumination fluorescence microscopy. (P3)
Editors, please show animation in “Schematic Graphic Overview.pptx” through the first slide, showing the “widefield deconvolution” and “Structured-illumination fluorescence.”

The final step is to collect statistical data on autophagosome size, distribution, and colocalization with other intracellular structures using digital 3D image analysis software.  (P4)
Editors, please show the animation on page 2 of “Schematic Graphic Overview.pptx.”

This approach can obtain results that show not only that autophagy induction by arginine deiminase can cause prostate tumor cell death, but also that these cells exhibit structural changes that are morphologically distinct from changes associated with apoptosis and necrosis (P5)
[bookmark: _GoBack]Editors, please show the figures on page 3 of “Schematic Graphic Overview.pptx.”  At “but also that these cells exhibit structural changes…” the following movie can be shown: “LC3GFP_Lamp1_ECadh_DAPI_ADI_Movie1.mov”

Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   


B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Austin Changou:  The main advantage of this technique over existing methods, like Western-blot or even conventional fluorescence microscopy, is that quantitative 3D imaging can show precisely when and where specific molecular events are occurring in living cells.   
1.1.1. MED:  Austin speaks toward camera, interview style.

Protocol (read by voice talent at JoVE):
2. Preparing Live Cell Specimens for Imaging
2.1. To begin, grow human prostate cancer cells expressing green fluorescent protein-coupled Light Chain 3 on 35mm poly-d-lysine coated glass-bottom culture dishes as described in the text protocol.  Cells should be plated at sufficient density to facilitate rapid proliferation, but not so much that cells are overgrown and clumped by the time of imaging.
2.1.1. MED or WIDE:  Talent approaches the incubator to pull out the 35mm poly-d-lysine coated glass-bottom culture dishes with grown cells.
2.1.2. CU or ECU:  Culture dishes as the talent removes them from the incubator.
2.2. Treat selected cell samples with arginine deiminase, or ADI, in PBS to deplete cells of free arginine and induce metabolic stress in the cancer cells.
2.2.1. MED:  Talent in hood pipettes arginine deiminase onto select cell samples from a labeled container.  Match action in next shot.  TEXT overlay:  arginine deiminase (ADI): 0.3μg/ml 
2.2.2. CU:  Culture dishes as talent in pipettes arginine deiminase onto select cell samples from a labeled container.   
2.3. Approximately 1 hour prior to imaging, dilute 1.5μl of LysoTracker Red with 20ml RPMI containing 10% FBS and 1% antibiotics.  Prepare solutions with ADI for the selected samples that were treated.  After warming all media to 37°C, add the appropriate media to each culture dish.
2.3.1. MED or MED-over the shoulder:  Talent dilutes the LysoTracker Red in RPMI containing FBS and antibiotics.  Labeled containers should be used.
2.3.2. CU:  Talent adds ADI to media to be added to the treated cells.  Use labeled containers.
2.3.3. MED-over the shoulder:  Talent pipettes the respective media into each culture dish.
2.4. Incubate cells with RPMI containing LysoTracker Red for 15 to 45 minutes at 37°C.  
2.4.1. CU:  Inside of 37°C incubator as talent places the culture dishes in.
2.5. Approximately 30 minutes prior to imaging, turn on the WeatherStation environmental enclosure and allow equilibration to 37°C and 5% CO2.
2.5.1. MED-over the shoulder:  Talent turns on the WeatherStation environmental enclosure.  
2.6. Wash cells with PBS and replace media with standard RPMI containing only 10% FBS and 1% antibiotics.  Add ADI to samples as indicated.
2.6.1. MED:  Talent at hood washes the cells with PBS.  Include a labeled container of 10% FBS and 1% antibiotics in the shot.
2.6.2. CU:  Select culture dishes as talent adds ADI.    
2.7. Mount 35mm coverglass-bottom culture dishes in customized adaptor.  Use immersion oil on the 60x magnification, 1.42 numerical aperture objective lens, and position the mounted culture dish on the microscope stage.
2.7.1. MED-over the shoulder:  Talent mounts the culture dish in a customized adaptor.
2.7.2. CU:  Microscope stage and objective as talent positions the mounted culture dish on the stage.
3. 3D (Deconvolution) Fluorescence Microscopy
Note to editor:  There are numerous SCREEN captures through this section and the next section of the protocol.  Please use a zoom circle whenever possible to emphasize the action being performed on screen to correlate with narration.
3.1. In this video, 3D microscopy is demonstrated using the DeltaVision personalDV Applied Precision deconvolution microscope and associated SoftworX (pronounced “softworks”) application suite.
3.1.1. BROLL:  The DeltaVision personalDV Applied Precision deconvolution microscope.   
3.2. To begin, turn on the microscope system, including acquisition workstation and instrument controller.  Open Resolve3D computer control application to initialize the microscope stage and turn on the xenon light source.  Allow 10 minutes for light source to warm up and reach stable conditions.
3.2.1. MED:  Talent turns on the microscope system, including the acquisition workstation and instrument controller.
3.2.2. MED-over the shoulder:  Talent opens the Resolve3D computer control application to initialize the microscope stage and turns on the xenon light source.
3.3. Add a drop of immersion oil on the 60x magnification, 1.42 numerical aperture objective lens, and center the slide specimen with cover slip face down over the objective lens.
3.3.1. ECU:  Objective lens as talent applies a drop of immersion oil to it.
3.3.2. CU:  Talent centers the slide specimen with cover slip face down over the objective lens.
3.4. Using either bright-field or external illumination, as well as the coarse focus adjust knob, slowly raise the objective lens until the bead of immersion oil makes contact with the inverted cover glass.  From this point, the cell layer should come into focus within a few turns of the fine focus adjust knob.  
3.4.1. MED:  Talent begins to slowly raise the objective lens.
3.4.2. ECU:  Bead of immersion oil on the lens as it makes contact with the inverted cover glass.
3.4.3. MED:  Talent turns of the fine focus knob to focus the cell layer.
3.5. When working with fixed samples on the slides, it is recommended to avoid cells within or near any areas with bubbles.  When viewing with live samples on the glass-bottom dish, avoid moving the objective lens outside of the boundary of the glass coverslip.
3.5.1. Shot 3.1.1 – BROLL of the DeltaVision personalDV Applied Precision deconvolution microscope.   
3.6. Select the desired field of view.  Ideally, cells should exhibit good fluorescent signal in all the appropriate channels, and be sufficiently attached and spread out on the coverslip surface so that the intracellular contents are easy to visualize.  
3.6.1. SCREEN:  Screen capture microscopy video as talent selects the desired field of view that has cells with a good fluorescent signal and that are attached and spread out.
3.7. Small adjustments in lateral x, y, and z-focus can be controlled by the computer using the Acquire3D interface.  Set binning to one-by-one or two-by-two, depending on the desired field of view.
3.7.1. SCREEN:  Screen capture microscopy video as talent demonstrated how small adjustments in lateral x, y, and z-focus can be controlled using Acquire3D.  Then talent sets the binning.
3.8. For a given image through the midsection of a cell, set the exposure parameters such that the maximum pixel intensity does not exceed 3000 counts.  Generally, % transmission should be set as low as possible, without raising the corresponding exposure time over 1 second.  
3.8.1. SCREEN:  Screen capture microscopy video as talent sets the exposure parameters such that the maximum pixel intensity does not exceed 3000 counts.  Talent sets the % transmission as low as possible without raising the corresponding exposure time over 1 second.
3.9. Repeat this procedure for every fluorescence color to be imaged and for each separate field of view to obtain the highest quality images.  
3.9.1. MED-over the shoulder:  Talent repeats the imaging procedure to the next fluorescence color to be imaged.
3.10. Set the upper and lower limits of the Z-stack by adjusting the focus just slightly over the top and bottom of the cell sample, respectively.  The total number of images in a given Z-stack will thus be determined by these limits and by the spacing between layers.
3.10.1. SCREEN:  Screen capture microscopy video as talent sets the upper and lower limits of the Z-stack by adjusting the focus just slightly over the top and bottom of the cell sample.
3.11. To minimize motion artifacts during image acquisition, the image acquisition mode can be set to “wavelength then z-stack” for fixed samples, and “z-stack then wavelength” for live samples.  After all parameters are set, the fluorescence images can be acquired.
3.11.1. SCREEN:  Screen capture microscopy video as talent sets the image acquisition mode appropriately for given samples.  Talent then begins image acquisition.  
3.12. Fluorescence images are then deconvolved using SoftWorX and later analyzed using VoloCITY (pronounced “velocity”). 
3.12.1. MED-over the shoulder:  Talent uses SoftWorX to deconvolves the images.  
4. 3D Super-resolution, Structured-Illumination Microscopy
4.1. In this video, super-resolution fluorescence microscopy is demonstrated using the OMX Blaze widefield structured-illumination microscope. 
4.1.1. BROLL:  OMX Blaze widefield structured-illumination microscope.
4.2. Begin by switching on the main power and appropriate lasers.  Wait 20 minutes for the lasers to reach thermal stability.
4.2.1. MED:  Talent switches on the main power and appropriate lasers.  TEXT overlay:  410 nm, 488 nm, and/or 532 nm 
4.3. Add immersion oil on the 60x magnification, 1.42 numerical aperture objective lens.  Place the sample slide on the stage and if necessary, allow 10 min for any suspended cells to settle on coverslip.
4.3.1. CU:  Side view of microscope as talent adds immersion oil onto the objective lens.
4.3.2. CU or MED:  Side view of microscope as talent places the sample slide on the stage. 
4.4. Initialize the acquisition program.  Use fluorescence illumination to adjust the focus until a sharp outline of the cell can be seen.  Care should be taken at all times to minimize exposure of cells to fluorescence excitation, prior to actual data image acquisition.
4.4.1. MED-over the shoulder:  Talent initializes the acquisition program.
4.4.2. SCREEN:  Screen capture microscopy video as talent uses fluorescence illumination to adjust the focus until a sharp outline of the cell can be seen.
4.5. A spiral mosaic scan can be acquired to preview larger areas of the sample to select cells or regions of interest.  It is recommended to use short exposure times of 1 to 10 msec, and low excitation power of 0.1-1% transmission while scanning the sample to find targets.
4.5.1. SCREEN:  Screen capture microscopy video as talent acquires a spiral mosaic scan using short exposure times and low excitation power.
4.6. After selecting the appropriate field as well as z-section to image, set the upper or lower limit of the Z-stack by moving the microscope stage until the top or bottom of the cells is slightly out of focus.  The desired distance between each image should be held constant at 0.125 μm for super resolution imaging, as reconstruction software take this value as default.
4.6.1. SCREEN:  Screen capture microscopy video as talent sets the upper/lower limit of the Z-stack by moving the microscope stage until the top or bottom of the cells is lightly out of focus.  Talent sets the distance between each image to 0.125 μm.
4.7. Set up exposure parameters such that the maximum fluorescence intensity for a given field is in the range of 10,000 to 15,000 counts.  Laser excitation power should be reduced as much as possible to minimize photobleaching, but not to the extent that increased exposure time will result in motion artifacts in the resulting image.  For best image reconstruction, the fluorescence intensity should remain constant while acquiring the entire image stack. 
4.7.1. SCREEN:  Screen capture microscopy video as talent sets the fluorescence wavelength, laser excitation power and exposure times such that the maximum fluorescence intensity for a given field is from 10,000 to 15,000 counts – use parameters 10-50ms exposure times and 1% laser transmission to demonstrate that these parameters work for your lab.
4.7.2. Shot 4.1.1 – If necessary, this shot can be supplemented with BROLL to cover narration.
4.8. Check to make sure that OMX is operating in either structured-illumination mode for superresolution imaging, or deconvolution mode for regular widefield imaging.  
4.8.1. SCREEN:  Screen capture microscopy video as talent selects the OMX operating mode. 
4.9. To reduce noise, a 95 MHz readout speed and acquisition time of 2ms or more is recommended.  However, acquisition times should not be extended so much as to create motion artifacts in the resulting images.
4.9.1. SCREEN:  Screen capture microscopy video as talent adjusts the readout speed to a 95 MHz readout speed and acquisition time to 2ms.
4.10. For 3D multicolor imaging, the OMX can be programmed to switch wavelengths before changing z-focus or vice-versa.  It is recommended by this lab to use sequential mode as it produces cleaner images with less color-interference, especially with fixed specimens.
4.10.1. SCREEN:  Screen capture microscopy video as talent programs the OMX to switch wavelengths before changing z-focus as simultaneous mode.
4.10.2. Shot 4.1.1 – If necessary, this shot can be supplemented with BROLL to cover narration.
4.11. To further reduce photobleaching, image at the longest wavelengths first; that is, red before green, and green before blue.
4.11.1. SCREEN:  Screen capture microscopy video as talent selects the imaging wavelengths.  TEXT overlay:  532nm, 488nm, and then 410nm
4.12. After all parameters are set, initiate the z-stack acquisition by clicking the RUN button on the OMX computer screen.
4.12.1. SCREEN:  Screen capture microscopy video as talent clicks the RUN button on the OMX computer screen.
4.13. As a final step, reconstruct image stacks using SoftWorX and analyze using VoloCITY 6.0.
4.13.1. WIDE:  Talent working at microscope to reconstruct images.
5. Results: Quantitative Image-Based Analysis of Cells Undergoing Autophagy
5.1. The image sequence shown here shows the physical changes that occur in CWR22 cells during the first 80 minutes of autophagy induction.  In these images, the white dotted line represents the outline of the cell, and the light-shaded region represents the position of nucleus.
5.1.1. LAB MEDIA:  Figure 1
5.2. Over the time-course of 80 minutes, the images reveal displacement of the nucleus away from the cell center; reduction of focal adhesion points; and general translocation of autophagosomes and lysosomes towards the center of the cell, displayed here in green and red, respectively.  
5.2.1. LAB MEDIA:  Figure 1.  Editors, please slowly zoom from the full figure into the last figure in the bottom right panel of the figure.
5.3. At later time points, a small increase in colocalization was also observed between autophagosomes and lysosomes, as indicated by the yellow color.
5.3.1. LAB MEDIA:  Figure 1_80min.  Editors, please transition from the zoomed in figure in point 5.2.1 to this figure. 
5.4. The VoloCITY digital imaging application suite was then used to identify, count, and collect statistical data on labeled autophagosomes and lysosomes in the images of the CWR22 cells shown here.  
5.4.1. LAB MEDIA:  Figure 1
5.5. The number and size of the autophagosome after their initial formation and appearance do vary with time.  
5.5.1. LAB MEDIA:  Figure 2_no_figure_labels
5.6. After 80 minutes of autophagy induction, there was a gradual but net decrease in the number of autophagosomes with a corresponding increase in the average size of the autophagosomes.
5.6.1. LAB MEDIA:  Figure 2A + 2B.  Editors, please zoom into the left panel as “a gradual but net decrease in the number of autophagosomes is narrated.  Then slide over to the right panel as “corresponding increase in the average size of the autophagosomes” is narrated.   
5.7. In addition, there was a measureable increase in the colocalization of autophagosomes and lysosomes, based on Pearson’s Correlation Coefficient analysis.  
5.7.1. LAB MEDIA:  Figure 2C.  
5.8. Together, these findings suggested that upon stimulation of autophagy, numerous small autophagosomes fuse to form larger autophagosomes over time.
5.8.1. LAB MEDIA:  Figure 2D.  
5.9. Shown here is a side-by-side comparison of images acquired and reconstructed in DV mode simulated widefield deconvolution vs. structured-illumination mode using the OMX microscope.  Lateral resolution was improved to up to 120nm, twice the resolution of conventional diffraction-limited microscopy.
5.9.1. LAB MEDIA:  Figure 3_no_figure_labels.  Editors, please outline-highlight the 2 left panels as “of images acquired and reconstructed in DV mode simulated widefield deconvolution” is narrated.  Then do the same for the 2 right panels as “structured-illumination mode using the OMX microscope” is narrated.    
5.10. Small-scale colocalization of autophagosomes and lysosomes were clearly apparent with super-resolution microscopy, whereas they were hardly evident with conventional fluorescence imaging.
5.10.1. LAB MEDIA:  Figure 3B.  Editors, please transition to this figure by zooming into the bottom panels of figure 3.  Then highlight the right white arrow as “clearly apparent with super-resolution microscopy” is narrated.     
5.11. One of the advantages of using Deconvolution Microscopy is to reconstruct all images into a 3D model that will reveal more accurate spatial information between different molecules.  Shown here is an overall picture of a CWR22Rv1 cell undergoing autophagy at a later time point, where significant amount of colocalization between autophagosome and lysosome begin to occur.  The E-Cadherin staining, as indicated in white color, reveals the outline of the target cell.
5.11.1. LAB MEDIA:  LC3GFP_Lamp1_ECadh_DAPI_ADI_Movie1.mov.  Editors, this movie can be repeated or slowed down to cover the talking point.
5.12. In this movie, the 3D reconstructed model provides more spatial details of the fusion between autophagosomes and lysosomes, as indicated in yellow color.  The interaction between green Light Chain 3 signals and red Lysosome signals is evident in the presence of the merged signals to produce yellow.
5.12.1. LAB MEDIA:  LC3GFP_Lamp1_DAPI_ Movie2.mov.  Editors, this movie can be repeated or slowed down to cover the talking point.

INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured 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.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

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?access=ksw0bprj

6. Conclusion (said by authors on camera)
6.1. Austin Changou:  This approach addresses major challenges for researchers studying autophagy, including maintaining a stress-free environment for cultured cells by using a microfluidic perfusion chamber to maintain incubator-like conditions on the microscope stage.
6.1.1. MED:  Austin speaks toward camera, interview style.
6.2. Austin Changou:  A second challenge is collecting statistically-relevant quantitative image data.  As a solution with fixed cells, you must analyze a significant number of cells at each time point to accurately determine the physical changes and trends.  For live cells, following even one cell longitudinally with time can provide equivalent information.  
6.2.1. CU:  Austin speaks toward camera, interview style.
6.3. Austin Changou:  We believe this technique will enable other researchers to study the role and function of autophagy in other organs and disease states.
6.3.1. MED:  Austin speaks toward camera, interview style.
      

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, 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.

Schematic Graphic Overview
Figure 1
Figure 1_80min 
Figure 2_no_figure_labels 
Figure 2A + 2B  
Figure 2C 
Figure 2D 
Figure 3_no_figure_labels 
Figure 3B
SCREEN Capture Microscopy Movies

3D (Deconvolution) Fluorescence Microscopy 
50047_Changou_SCREEN_3.6.1:  Screen capture microscopy video as talent selects the desired field of view that has cells with a good fluorescent signal and that are attached and spread out.
50047_Changou_SCREEN_3.7.1:  Screen capture microscopy video as talent demonstrated how small adjustments in lateral x, y, and z-focus can be controlled using Acquire3D.  Then talent sets the binning.
50047_Changou_SCREEN_3.8.1:  Screen capture microscopy video as talent sets the exposure parameters such that the maximum pixel intensity does not exceed 3000 counts.  Talent sets the % transmission as low as possible without raising the corresponding exposure time over 1 second.
50047_Changou_SCREEN_3.10.1:  Screen capture microscopy video as talent sets the upper and lower limits of the Z-stack by adjusting the focus just slightly over the top and bottom of the cell sample.
50047_Changou_SCREEN_3.11.1:  Screen capture microscopy video as talent sets the image acquisition mode appropriately for given samples.  Talent then begins image acquisition.  


3D Super-resolution, Structured-Illumination Microscopy
50047_Changou_SCREEN_4.4.2:  Screen capture microscopy video as talent uses fluorescence illumination to adjust the focus until a sharp outline of the cell can be seen.
50047_Changou_SCREEN_4.5.1:  Screen capture microscopy video as talent acquires a spiral mosaic scan using short exposure times and low excitation power.
50047_Changou_SCREEN_4.6.1:  Screen capture microscopy video as talent sets the upper/lower limit of the Z-stack by moving the microscope stage until the top or bottom of the cells is lightly out of focus.  Talent sets the distance between each image to 0.125 μm.
50047_Changou_SCREEN_4.7.1:  Screen capture microscopy video as talent sets the fluorescence wavelength, laser excitation power and exposure times such that the maximum fluorescence intensity for a given field is from 10,0000 to 15,000 counts – use parameters 10-50ms exposure times and 1% laser transmission to demonstrate that these parameters work for your lab.
50047_Changou_SCREEN_4.8.1:  Screen capture microscopy video as talent selects the OMX operating mode. 
50047_Changou_SCREEN_4.9.1:  Screen capture microscopy video as talent adjusts the readout speed to a 95 MHz readout speed and acquisition time to 2ms.
50047_Changou_SCREEN_4.10.1:  Screen capture microscopy video as talent programs the OMX to switch wavelengths before changing z-focus as simultaneous mode.
50047_Changou_SCREEN_4.11.1:  Screen capture microscopy video as talent selects the imaging wavelengths.  TEXT overlay:  532nm, 488nm, and then 410nm
50047_Changou_SCREEN_4.12.1:  Screen capture microscopy video as talent clicks the RUN button on the OMX computer screen.


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, as well as an introduction to your videographer, closer to your filming date.
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