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Authors, please fill out the brief questionnaire below.   Please add answers for questions D and E.
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y_____ 

C.  Location: Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ___________________________________________________ 
D.  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. 3.1-3.6
E.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  3.2
1. Introduction 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this experiment is to visualize and quantify compartmentalized translation events taking place during the initial steps of cell adhesion. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. MEH: This method has broad application. Use it whenever rapid, specific protein translation response might be assayed, such as when analyzing cell migration and early drug response. 
1.2. JB: The main advantages of this technique are that it is easy, rapid and cost effective. It only requires puromycin, antibodies directed against puromycin and a standard confocal cell imaging system.   
Since JB is speaking later, both of you can speak in the intro.
Protocol: (read by voice talent at JoVE)
2. Cell Immunostaining
2.1. To begin, make a suspension of MRC-5 cells. [1.WID] Use trypsinization, followed by centrifugation, removal of the supernatant [1.MED-TXT] and re-suspension in DMEM with 10% FBS at 40,000 cells per mL.  [3.CU-TXT]
2.1.1. Establishing shot, talent adding trypsin solution to plates
2.1.2. Swirling plate and collecting media+cells to a centrifugation tube, TEXT: 0.25% trypsin/2.21 mM EDTA in HBSS, TEXT: 5 min at 200 x g 
2.1.3. Adding DMEM+FBS to tube with cell pellet and mixing cells into solution, TEXT: 4 x 104 cells / mL in DMEM+FBS
2.2. Incubate the suspension with gentle rotation for 20 minutes to completely dissociate [1.MED] the focal adhesion complexes.  This is critical.  [2.WID-TXT]
2.2.1. Setting up the tube(s) on rotator in incubator, starting agitation
2.2.2. Closing incubator door and starting timer, TEXT: 37 ºC, 20 min
2.3. Next, into two 35-mm glass-bottom dishes add 2 mL aliquots of suspension and incubate them [1.MED CU] to allow for cellular adhesion and SIC formation.  [2.WID-TXT] +[CU] Authors added this shot like this, not sure what it means, maybe there is one more shot but CU.
2.3.1. Adding aliquots of cells to two plates
2.3.2. Loading plates into incubator, TEXT: 37 °C, 5% CO2, 40 min
2.4. After 40 minutes, treat one plate with cycloheximide and return it to the incubator. [1.MED-TXT] + [CU] This plate will function as the negative control. [2.WID] Authors added this shot like this, not sure what it means, maybe there is one more shot but CU.
2.4.1. Adding aliquot of cycloheximide to one of the plates. TEXT: 50 µg/mL cycloheximide
2.4.2. Returning the plate to the incubator, 
2.5. After 55 minutes, apply the puromycin to both plates at the pre-determined concentration and incubate the plates for five more minutes. [1.WID-TXT]  [2.CU-TXT] 

2.5.1. Arriving to bench/hood with two plates and preparing aliquot of puromycin incubating the plates. TEXT: Puromycin was previously added to the media, see text protocol.
2.5.2. Adding puromycin to the two plates, TEXT: 10 µg/mL puromycin  

2.6. After an hour, wash each plate twice with 2 mL of ice-cold PBS. [1.MED-TXT] Then, fix the cells with 1 mL of 4% formaldehyde in PBS for 15 minutes at room temperature.  [2.MED]
2.6.1. Washing the plates with PBS, any action, (“washing” is removing one solution and adding another) TEXT: Wash 2x, 5 min / wash, 2 mL 4 ºC PBS
2.6.2. Removing PBS from plates and adding back PFA, starting timer
2.7. After the fixation, wash the cells three times with PBS. [1.MED] Then, permeabilize the cells using 500 µL of 0.5% TritonX-100 in PBS [2.MED] for 20 minutes at room temperature. [3.CU]
2.7.1. Performing wash with PBS, show solution bottle labels, TEXT: Wash 3x PBS; All washes are 5 min long with 2 mL solution.
2.7.2. Adding aliquot of X-100 solution to each plate
2.7.3. Covering the plates and starting a timer
2.8. Next, wash the plates three times with PBS [1.MED-TXT] and, then, apply 500 µL of 1% BSA in PBS.  Continue the room temperature incubation for 20 more minutes.  [2.MED] To remove excess BSA, wash the cells three times with 0.1% Tween-20 in PBS. [3.WID-TXT] + [MED] Authors added this shot like this, not sure what it means, maybe there is one more shot but MED.
2.8.1. Performing a wash PBS, TEXT: Wash 3x PBS
2.8.2. Adding PBS+BSA to each plate, covering and starting timer
2.8.3. Performing one wash with 0.1% Tween-20, show solution bottle label, TEXT: Wash 3x 0.1% Tween-20 in PBS
2.9. Now, incubate the cells with 300 µL of anti-puromycin antibody. [1.MED-TXT] Remove the unbound antibody using three washes with 0.1% Teeen-20. [2.MED-TXT]
2.9.1. Adding Ab solution to plates, show labels, TEXT: TEXT: 12D10, 1:12,500 in 1X PBS, 1 h, RT.  
2.9.2. Washing plates once, show Tween-20 on wash bottle label!, TEXT: Wash 3x 0.1% Tween-20 in PBS
2.10. Next, apply 300 µL of a mixture of two fluorophore-conjugated secondary antibodies [1.MED] to visualize puromycilated polypeptides and F-actin. [2.CU-TXT] Incubate the cells for an hour at room temperature, in the dark.  [3.MED] + [WID] Authors added this shot like this, not sure what it means, maybe there is one more shot but WID.
2.10.1. Adding 2º Ab solution(s) to the plates, show solution vials
2.10.2. Adding 2º Ab solution(s) to plates, tighter shot, show plate being covered, TEXT: See text protocol for details.
2.10.3. Shielding the plates from light and starting a timer
2.11. After an hour, wash the plates three times to remove the unbound antibodies [1.CU-TXT] and then apply 300 µL of 0.1% Tween-20 solution supplemented with DAPI.  [2.MED-TXT] Allow the DAPI to stain the cells for 5 minutes at room temperature. [3.MED] + [WID] Authors added this shot like this, not sure what it means, maybe there is one more shot but WID.
2.11.1. Washing one of the plates, TEXT: Wash 3x 0.1% Tween-20 in PBS
2.11.2. Adding DAPI solution to the plates, TEXT: 1 µg DAPI / mL 
2.11.3. Covering the plates, starting a timer

2.12. Finally, wash the cells four more times, finishing with a wash in pure PBS. [1.MED-TXT] Then, store the cells in 2mL of PBS for imaging. [2.CU]
2.12.1. Washing with PBS, TEXT: Wash 3x 0.1% Tween-20 in PBS + Wash 1x PBS
2.12.2. Adding PBS to the plates and covering
3. Image Acquisition
3.1. Using any commercially available confocal imaging system, [1.WID] first determine the appropriate settings that maximize the dynamic range for quantification. [2.MED]
3.1.1. Establish talent arriving at the confocal system
3.1.2. Setting up the plate on stage and focusing the optics
3.2. JB: Representative quantification can only be obtained if pixel saturation is avoided and the signal threshold is adjusted properly. These settings can be attained by carefully adjusting the laser power, high voltage, gain, and offset. [1.MED/WI]
3.2.1. Interview at microscope
3.3. First, adjust the zoom factor and the number of pixels to optimize the pixel size.  Do so according to the Nyquist theorem.  [1.SCREEN-TXT]
3.3.1. To be provided by the authors, screen capture of setting the zoom factor and  the pixel size, TEXT: 5X zoom, 512 x 512 pixels
3.4. Next, decrease the scan speed and use averaging to improve the signal-to-noise ratio. [2.SCREEN-TXT]
3.4.1. To be provided by the authors, screen capture of setting the scan speed, as the scan speed is adjusted show the changes in the signal, TEXT: 12.5 - 20 µs / pixel, 2 -3 averages
3.5. Then, manually determine the appropriate top and bottom focal planes along the Z-axis and set the step size by calculating the axial resolution and dividing this distance by 2.3. The typical result is 20 to 25 image layers. [1.SCREEN]
3.5.1. To be provided by the authors, screen capture of setting the top and bottom focal planes and then setting the step size plane… 20 – 25 should be the number of image layers for your example
3.6. Once the settings are tweaked, acquire a confocal image of an entire single cell [1.MED] using a 60X Plan Apo (pronounced as written) oil immersion objective with a 1.42 numerical aperture. [2.SCREEN]
3.6.1. Talent programming the acquisition of the image and starting the scan
3.6.2. To be provided by the authors, screen capture of images being acquired using 60X objective
4. Signal Quantification
4.1. To quantify and analyze the fluorophore signals, [1.WID] first open an image corresponding to the z-plane layer of interest in ImageJ.  Then, using the drawing tool, make a line through the cell where quantification is desired. [2.SCREEN]
4.1.1. Establishing shot of talent at computer
4.1.2. To be provided by the authors, screen capture of opening the image and then making line where quantification to take place
4.2. Next, modify the line width by double-clicking on “straight”. The intensity values will be averaged through the width of the line, so, use a thinner line to avoid signal overlap from different structures.  Then, profile the signal density along the line. [1.SCREEN]
4.2.1. To be provided by the authors, screen capture of modifying the thickness of the line to a thinner line, then collecting the signal density data on line
4.3. Now, repeat the process of collecting the signal density along the same line in the channel that corresponds to a fluorophore.  The values will always be ordered using the orientation of the line. [1.SCREEN-TXT]
4.3.1. To be provided by the authors, screen capture changing the channel and using the same drawn line to capture density on the new image.  Finish with opening a plot profile.  TEXT: Analyze > Plot Profile
4.4. Now, copy the profile data and paste it in a spreadsheet for analysis.  [1.SCREEN] Repeat this process of collecting data from every Z-plane image of interest before proceeding with the statistical analysis. [2.SCREEN]
4.4.1. To be provided by the authors, screen capture of copying the data from imaging software for the analysis along one line and pasting the data into a spreadsheet – the spreadsheet is fresh, with just data from this line
4.4.2. To be provided by the authors, screen capture of pasting more data into the spreadsheet, now showing a data set large enough to performing statistics on
4.5. Alternatively, instead of collecting signal along an axis, [1.MED] signal can be collected from an area of the image.  First use the geometrical form function to select a region of interest.  [2.SCREEN]
4.5.1. Talent at computer
4.5.2. To be provided by the authors, screen capture of opening an image and using polygon tool to select and area (not line)
4.6. Next, adjust the threshold level to avoid any background. In the histogram of pixel intensities, move the slider to adjust which pixels will be included in the quantification.  Set the threshold to eliminate all the red pixels outside the cell. [1.SCREEN-TXT]
4.6.1. To be provided by the authors, screen capture of using the threshold too to avoid background, as described, TEXT: Image  > Adjust > Threshold
4.7. Now, define the measurement parameters needed to measure the signal of interest and not background signal.  Toggle the “Limit to Threshold” and “Integrated Density” options. [1.SCREEN-TXT]
4.7.1. To be provided by the authors, screen capture of opening the measurement parameters and toggling the two options described, TEXT: Analyze > Set Measurements
4.8. Next, use the measure command.  This will open a new window with the mean gray values and pixel count in the selected area.  [1.SCREEN-TXT]
4.8.1. To be provided by the authors, screen capture of opening the measure command the showing calculations being made, TEXT: Analyze > Measure
4.9. Now repeat the process, applying the same thresholds, to determine the signal intensity in the entire cell.  [1.SCREEN] Then, use this data to calculate the ratio of signal in the selected area to that of the whole cell. [2.SCREEN]
4.9.1. To be provided by the authors, screen capture of selecting the area of the entire cell and proceeding with the measure command to collect data
4.9.2. To be provided by the authors, screen capture of copying data for region of interest and data from whole cell into a spreadsheet, then using data to calculate the signal ratio
5. Results: Proper Puromycin Treatment and Analysis in MRC-5 and Other Cell Types
5.1. For accurate measurement of translation events using puromycin incorporation, the optimal conditions for an axial measurement were first assessed.  A spectrum of concentrations versus a five or ten minute treatment was compared.  
5.1.1. Figure 1  - animate this by holding the key on the right constant, then fade between the four images with 4x7 grid of dots, the arrows between the plates have info that we don’t need to show and the “step” info doesn’t need to be shown and the info hanging out on the right in the bottom three images can also be ditched.  Of course we don’t need A through D labels either.  So, just the dots changing colors with a key is what we see… 
5.2. The acceptable puromycin concentration for MRC-5 and HeLa cells was a little higher than what is needed for Huh-7 cells (H-U-H-7).  [1.LM] Cells treated for 10 minutes with high puromycin concentrations generated mostly smaller puromycilated polypeptides.  [2.LM] The smaller polypeptides diffuse more rapidly and are not desirable.  The shorter incubation time was thus deemed more desirable. [3.LM]
5.2.1. Figure 2a – here we need to move the title “MRC-5 Cells” to top center, and make it larger
5.2.2. Figure 2b – fade from a, again we need to move the title “Huh-7 Cells” to top center
5.2.3. Figure 2c – fade from b, again we need to move the title “HeLa Cells” to top center
5.3. Cyclohexmide treatment is an effective and important negative control.  In MRC-5 cells, only a weak puromycin signal was detected after treatment with cycloheximide.
5.3.1. Fig 3A  - tighten this up so it fills the screen better, the three images can be very close together with just a little border between them, at “in MRC-5” highlight the Puro+CHX column in the leftmost of the three images
5.4. Using axial signal quantification, the general localization of puromycilated polypeptides corresponding to newly synthetized proteins could be assessed at different levels within the cell.
5.4.1. Fig 4 – here we’re going to show the top row of images, but just the biggest square of each 3-square set.  “Bottom” “Middle” and “Top” need to be above the three images.  Below these three images show the three graphs in the third row of the figure.  For “animation” add the bottom image+graph first (left side of screen), then add middle image+graph to the right, then slide the objects on the screen to the left to remove the bottom image+graph, then add the top image+graph to the right.
5.5. A quantitative distribution of the signal throughout [1.LM] the cell was also feasible. For either technique, it was important [2.LM] to quantify signal for every z-plane in the image stack to accurately assess translation events in a whole cell. [3.LM]
5.5.1. Fig 5C
5.5.2. Fig 5D
5.5.3. Fig 5G
Authors, please provide us separate images of each panel in Fig 2, and panels Fig 3a, Fig5c Fig5D and Fig5G.
6. Conclusion (said by authors on camera)

6.1. MEH: After watching this video, you should have a good understanding of how to evaluate translational events in subcellular compartments.  Once mastered, this technique can be done in one day if it is performed properly.

6.2. JB: While attempting this procedure, it’s important to remember that the concentration of puromycin and its incubation time is important. To limit diffusion, it is preferable to limit the incubation time. 
6.3. JB: It is also important to recognize that the quality of the image acquisition step is a critical to obtaining good results.
6.4. MEH: Don't forget that working with formaldehyde can be extremely hazardous and precautions, such as working under a chemical hood, 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.  List all the separated panel images here for the results section along with the screen capture files made for the protocol section, thanks!
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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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