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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.5.1., 2.8.2., 3.1.1., 3.2.1., 3.6.2.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Attention to detail is critical throughout, but it is particularly important to ensure that the sucrose gradient doesn’t get disturbed.
E. Will the filming need to take place in multiple locations? Y, same building different floors 
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Roberta Gottlieb: This method can help answer key questions about dynamic protein synthesis and the proteome involved in the process.

1.2. Roberta Gottlieb: This technique allows assessment of the mRNAs that are selected for protein translation, the miRNAs that interfere with translation, and the proteins that are made or contribute to the process. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Juliana de Freitas Germano: This method can provide insight into cardiac responses to stress but can also be applied to the study of acute stress responses in other organs. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Roberta Gottlieb: Demonstrating the procedure with Juliana de Freitas Germano will be Miroslava Stastna, a project scientist from Jennifer Van Eyk’s laboratory. 
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Cedars-Sinai Medical Center.
Protocol: (read by voice talent at JoVE)
2. Tissue Homogenization, Solubilization, and Sucrose Density Gradient Sedimentation
2.1. On the day of the experiment, fill the left compartment of a gradient mixer with 5 mL of 15% sucrose gradient solution [1-WIDE-TXT] and fill the right compartment with 5 mL of 50% sucrose gradient solution [2-MED].

2.1.1. Talent adding solution to left compartment (TEXT: See text for all reagent/medium preparation details)

2.1.2. Talent adding solution to right compartment 

2.2. Open the tap and switch on the pump to stir the two small compartments with a magnetic stirrer [1-CU] and use a tube linked to the second tap to allow the mixed sucrose solutions to flow into a single ultracentrifuge tube with thin walls on ice [2-CU].
2.2.1. Talent opening tap/switching on pump/solutions being mixed

2.2.2. Solutions flowing through tubing into ultracentrifuge tube
2.3. Next, homogenize the fresh or frozen heart tissue with a polytron in filtered lysis buffer for 15 seconds on ice [1-CU].
2.3.1. Tissue being homogenized

2.4. At the end of the incubation, centrifuge the lysate to remove the insoluble material [1-MED-TXT] and harvest the supernatant [2-CU].
2.4.1. Talent placing tube(s) into centrifuge (TEXT: 15 min, 18,000 x g, 4 °C)

2.4.2. Supernatant being aspirated/decanted

2.5. Set aside 50 microliters of the supernatant for protein determination, RNA isolation, and RNA integrity analysis [1-MED] and layer 0.5-1 mL of the remaining supernatant over the gradient solution [2-CU].
2.5.1. Talent  setting aside 50 microliters of the supernatant
2.5.2. Remaining supernatant being added to the top of the sucrose gradient 
2.6. Use fresh lysis buffer to balance the volumes between the two gradient tubes [1-CU] and ultracentrifuge the samples in an ultracentrifuge with a swinging bucket rotor [2-MED-TXT].

2.6.1. Buffer being added to one tube to bring volume to same as first tube

2.6.2. Talent placing tubes into ultracentrifuge (TEXT: 120 m in, 228,000 x g, 4 °C)

2.7. Juliana de Freitas Germano: “Be very careful not to disturb the sucrose gradient before or after centrifugation.” [1-MED-interview style]
2.7.1.   Juliana de Freitas Germano, speaking the above interview style (looking just off-camera)
2.8. To collect the gradients, program the fraction collector to discard the first 3 minutes of collection [1-MED-over the shoulder] and to collect the heavy, light and non-translating fractions at the speed of 1 mL/min in 17 fractions from 4 to 19 minutes with continuous monitoring of the absorbance at 254 nm [2-LM/SCREEN].
2.8.1. Talent programming fraction collector, with control panel/monitor visible in frame 

2.8.2. Authors: please upload the left schematic from Figure 1 through the submission link as its own .ai or .psd file OR please provide a screen capture of the fractions being selected as you prefer for this step: no animation
2.9. Place each fraction on ice as soon as it is collected [1-MED].
2.9.1. Talent placing tube onto ice
2.10. Then store the samples at -80 °C if they are not being processed immediately [1-MED]. 

2.10.1.  Talent freezing sample(s) in -80oC freezer
3. Proteomic Analysis


3.1. To extract proteins from the polysome fractions [1-WIDE], combine the collected sucrose fractions into three final fractions and mark the fractions as heavy, light, and non-translating [2-CU].

3.1.1. Talent removing tube(s) from centrifuge

3.1.2. Shot of sucrose fractions, then first fraction being collected, with “heavy”, “light”, and “non-translating” collection tubes visible in frame (TEXT: See text for full fraction pooling details)
3.2. Mix 0.5 mL of each sample with 60 microliters of 100% trichloroacetic acid, or TCA, [1-MED] and incubate the fractions overnight at -20 °C in the dark [2-CU].
3.2.1. Talent mixing TCA into at least one sample, with TCA container visible in frame

3.2.2. Sample(s) being placed at -20 °C
3.3. The next morning, thaw the samples on ice [1-MED] before pelleting the proteins by centrifugation [2-MED-over the shoulder-TXT].

3.3.1. Talent placing tube(s) onto ice

3.3.2. Talent placing tube(s) into centrifuge (TEXT: 30 min, 15,000 x g, 4 °C)

3.4. Discard the supernatants [1-CU] and wash the pellets two times with 0.5 mL of -20 °C-chilled acetone per centrifugation [2-MED-TXT].

3.4.1. Supernatant being discarded

3.4.2. Talent adding acetone to tube(s), with acetone container visible in frame (TEXT: 15 min, 15,000 x g, 4 °C, x2)

3.5. Miroslava Stastna: “Make sure that pellet is completely resuspended after the TCA precipitation, using pulse sonication to ensure a complete solubilization as necessary.” [1-MED-interview style]
3.5.1. Miroslava Stastna, speaking the above interview style (looking just off-camera)
3.6. Air dry the pellets after the last wash [1-MED] before resuspension in 360 microliters of Tris-HCl buffer [2-CU]. Then add 40 microliters of dithiothreitol for a 45-minute incubation at 55 °C with shaking [3-MED].
3.6.1. Talent placing pellets to air dry

3.6.2. Pellet(s) being resuspended in Tris-HCl, with Tris-HCl buffer and dithiothreitol container labels visible in frame

3.6.3. Talent placing tube(s) onto shaker

3.7. At the end of the incubation, add 50 microliters of iodoacetamide to the samples [1-MED] for a 30-minute incubation on the shaker at room temperature protected from light [2-CU] followed by digestion of the samples with a 1:50 weight/weight trypsin:protein ratio for an overnight shaking incubation at 37 °C [2-MED-TXT].
3.7.1. Talent adding iodoacetamide to sample(s), with iodoacetamide container visible in frame

3.7.2. Sample(s) shaking on shaker
3.7.3. Talent adding trypsin so sample(s) (TEXT: Add 1 M NH4HCO3 to bring sample pH to 8 as necessary) 
3.8. The next morning, after cooling [1-MED] briefly centrifuge the samples [2-CU] and adjust the pH to 2-3 with 10% formic acid to quench the trypsin activity [3-MED].

3.8.1. Talent placing samples to cool down to room temp
3.8.2. Sample(s) being placed into centrifuge

3.8.3. Talent adding acid to tube(s), with acid container visible in frame

3.9. To desalt the samples, first condition the sorbent in the wells of 96-well plate with 200 microliters of methanol three times [1-MED] followed by conditioning with 200 microliters of 0.1% formic acid per well three times [2-CU].
3.9.1. Talent adding methanol to well(s), with methanol container and vacuum visible in frame

3.9.2.  Formic acid being added to well(s), with formic acid container label visible in frame

3.10. Next load the samples onto each well [1-MED-over the shoulder] and wash the samples three times with 200 microliters of 0.1% formic acid per wash [2-CU].
3.10.1.  Talent adding sample(s) to plate

3.10.2.  Formic acid being added to well(s), with formic acid container label visible in frame

3.11. Using gravitation followed by low vacuum, elute the samples with 100 microliters of 0.1% formic acid in 50% acetonitrile [1-MED] two times into one low protein retention 0.5-mL tube per sample [2-CU].
3.11.1.  Talent adding acetonitrile to sample(s), with acetonitrile container visible in frame

3.11.2.  Sample(s) being eluted 
3.12. Then use a concentrator to evaporate the sample eluates to dryness [1-MED-over the shoulder] and reconstitute each tryptic peptide pellet in 50-100 microliters of 0.1% formic acid for mass spectrometry analysis [2-CU-TXT].

3.12.1.  Talent evaporating sample(s)

3.12.2.  Pellet being reconstituted (TEXT: Alternative: Store samples at -80 °C)
4. Results: Representative mRNA and Protein Distribution and Identification
4.1. mRNA analysis can be performed to assess the distribution of a particular mRNA of interest in each fraction [1-LM] or for quantification and comparison of the combined polyribosomal translating fractions to the non-translating fraction as a ratio of mRNA abundance each fraction [2-LM].

4.1.1. Fig3a notext.psd: Video Editor: please outline/emphasize black NTR oval in each graph OR emphasize blue I/R peaks in right side of both graphs

4.1.2. Fig3b notext.psd: Video Editor: please emphasize blue data bars in each graph

4.2. For example, here the changes in mRNA distribution across the translating [1-LM] and non-translating fractions [2-LM] after mouse heart subjection to ischemia [3-LM] or ischemia-reperfusion [4-LM] compared to sham heart treatment are shown [5-LM].
4.2.1. Fig4 notext.psd: Video Editor: please emphasize green H and yellow L figure keys labels

4.2.2. Fig4 notext.psd: Video Editor: please emphasize purple NT figure key

4.2.3. Fig4 notext.psd: Video Editor: please emphasize ischemia data bars

4.2.4. Fig4 notext.psd: Video Editor: please emphasize I/R data bars

4.2.5. Fig4 notext.psd: Video Editor: please emphasizes NTR data bars
4.3. In this representative experiment, the analysis of a subset of microRNAs in the pooled heavy fractions revealed that 22 microRNAs were associated with polysomes during ischemia [1-LM], 9 were associated during ischemia and reperfusion [2-LM], and 7 were common to both conditions [3-LM], demonstrating that the association of microRNAs is dynamic in response to the stresses of ischemia and reperfusion [4-LM].
4.3.1. Fig5 notext.psd: Video Editor: please emphasize blue circle

4.3.2. Fig5 notext.psd: Video Editor: please emphasize yellow circle

4.3.3. Fig5 notext.psd: please emphasize green area where blue and yellow circles overlap
4.4. Further, the majority of mitochondrial ribosomal proteins were identified in the light fraction [1-LM] and the majority of the cytosolic ribosomal proteins were identified commonly in both the heavy and light fractions [2-LM]. 
4.4.1. Fig6 table notext.psd: Video Editor: please emphasize Mitochondrial ribosomal proteins data columns

4.4.2. Fig6 table notext.psd: Video Editor: please emphasize Cytosolic ribosomal proteins data columns
5. Conclusion (said by authors on camera):
5.1. Juliana de Freitas Germano: While attempting this procedure, it’s important to remember to be very careful with the sucrose gradient [1-CU].
5.1.1. Can use 2.5.2. lysate being added to gradient
5.2. Miroslava Stastna: TCA precipitation for protein extraction from polysome fractions in our proteomic workflow was optimized based on both the ability to process the fractions with high a concentration of sucrose and the number of proteins identified by mass spectrometry.
5.3. Juliana de Freitas Germano: Generally, individuals new to this method may struggle because of the challenges associated with the reproducibility of the sucrose gradient.
5.4. Miroslava Stastna: TCA precipitation is advantageous because only a small volume of solvent is needed to precipitate the proteins, the pellet is visible at the tube bottom after precipitation, and there is no accumulation of sucrose during the precipitation.   
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Fig3A notext.psd
Fig3B notext.psd
Fig4 notext.psd
Fig5 notext.psd
Fig6 table notext.psd
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 in the email accompanying the finalized script.
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