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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? 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 from the protocol section below will viewers benefit most from having filmed? 
2.12.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.12.
E. Will the filming need to take place in multiple locations? N
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. Chian-Ren Jeng: This method can help answer key questions in the field of environmental toxicology about the suborgan distributions and concentrations of heavy metals within biological systems. 

1.2. Wen-Ta Li: The main advantage of this technique is that AMG, is an easy to use and inexpensive methodology that is a valuable adjuvant for investigating heavy metals in tissues.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Wei-Cheng Yang: Although the protocols demonstrated in this study are focused on cetacean tissues, they can be used in diverse range of animal species.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Chian-Ren Jeng: Demonstrating the procedure with Wen-Ta Li will be Shun Theng, a technician from our institute. 
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.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. The study was performed in accordance with International Guidelines and the use of cetacean tissue samples was permitted by the Council of Agriculture of Taiwan.

Protocol: (read by voice talent at JoVE)
2. Autometallography Analysis Tissue Sample Preparation
2.1. Begin by collecting pair-matched liver and kidney tissues for AMG analysis from a stranded cetacean [1-WIDE] and fixing the tissue in 10 times the volume of 10% neutral buffered formalin for 24-48 hours [2-MED].
2.1.1. Talent entering lab with tissues
2.1.2. Talent placing tissue(s) into formalin
2.2. Next, use disposable stainless-steel microtome blades to trim the formalin-fixed liver and kidney tissues into 2 cm x 1 cm 3 mm sections [1-MED-over the shoulder] and place both liver and kidney sections from the same individual into the same labeled cassettes [2-CU].
2.2.1. Talent trimming tissue

2.2.2. Section(s) being placed into cassette
2.3. Dehydrate the sections in a tissue processor through a series of graded ethanol and xylene immersions [1-MED-TXT] followed by one 1-hour and one 2-hour paraffin immersions [2-CU].

2.3.1. Talent adding cassette(s) to tissue processor (TEXT: See text for EtOH/xylene immersion concentration/timing details)

2.3.2. One cassette being immersed in paraffin (Author Comment: the cassette is inside the machine and cannot be seen.) (Editor: I’m not sure if anything was shot here. The authors did not make that clear. If nothing was shot here, please try to use the VO intended for 2.3.1 for all of 2.3)
2.4. After the two-hour paraffin immersion, transfer the tissues to the bottoms of steel histology molds [1-MED-over the shoulder] and embed the dehydrated tissue samples with fresh melted paraffin [2-CU].
2.4.2. Paraffin being added to mold (Editor: The authors did not make it clear if the VO should be altered because of this switch. I believe it should be to be more accurate, but have left it for now. They should be prompted on this when they review the rough.)
2.4.1. Talent placing tissue(s) into mold(s)
2.4.2. Paraffin being added to mold (Author Comment: Please move shot 2.4.2 (Paraffin being added to mold) before shot 2.4.1)
2.5. Chill the formalin-fixed, paraffin-embedded tissue blocks on cold plate until the paraffin solidifies [1-MED] and trim each block at the microtome until the tissue surface is exposed. [2-CU].
2.5.1. Talent placing block(s) at -20 °C

2.5.2. Block being trimmed

2.6. Chill the samples at -20 °C for 10 minutes [1-MED] and obtain 5-micormeter tissue sections on the microtome [2-CU].
2.6.1. Talent placing block(s) at -20 °C
2.6.2. Section being acquired

2.7. Using tweezers and brushes, lift the ribbons of tissue section as they are acquired [1-CU] and float them on the surface of a 45 °C-double-distilled water bath [2-ECU] until they can be separated [3-ECU] and placed onto individual microscope slides [4-CU].
2.7.1. Section being lifted

2.7.2. Section being placed into water

2.7.3. Section(s) being separated

2.7.4. Section being placed onto slide

2.8. Then place the slides on a slide warmer for 1 hour at 60 °C [1-MED].
2.8.1. Talent placing slide(s) onto slide warmer

2.9. The next morning, place the slides in slide racks [1-CU] and deparaffinize the sections in three different staining dishes containing 200-250 mL of pure non-xylene for 8-, 5-, and 3-minute incubations [2-MED]. 
2.9.1. Slide(s) being placed into rack

2.9.2. Talent placing rack into non-xylene, with non-xylene container visible in frame

2.10. Hydrate the deparaffinized samples in different staining dishes of graded ethanol solutions [1-CU-TXT] followed by rinsing in double-distilled water [2-CU].
2.10.1.  Slides being placed in 100% ethanol container, with other concentrations of ethanol visible in frame (TEXT: 100% EtOH 1 min x2 -> 90% EtOH 1 min -> 80% EtOH 1 min) (Editor: I’m not sure if a brief shot was submitted for this, or if only the “split shots” of 2.10.1A and 2.10.1B were provided. If only the split-shots were provided, we should only need to use one as long as it is accompanied by the text overlay. However, feel free to use both if it looks better)
2.10.1A. [Added Shot]: Shot for 90% EtOH

2.10.1B. [Added Shot]: Shot for 80% EtOH
2.10.2.  Slides being placed into water, with water label of container visible in frame
2.11. Next, rinse the sections one time in PBS supplemented with 0.5% Triton X-100 [1-MED], several times in PBS alone [2-MED], and one time in fresh double-distilled water for 30 seconds per wash [3-MED].
2.11.1.  Talent adding slides to PBS + Triton X-100, with Triton X-100 container visible in frame

2.11.2.  Talent transferring slides from PBS + Triton X-100 container to PBS container, with PBS container visible in frame

2.11.3.  Talent transferring slides from PBS container to water container

2.12. After the last wash, label each sample with 300 microliters of mixed silver enhancement kit solution for no more than 15 minutes in the dark at room temperature [1-CU].

2.12.1.  Solution being added to slide(s), with kit /kit reagents visible in frame
2.13. Wen-Ta Li: “The moderator and activator solutions are sticky, so use a pipette with a wide bore to thoroughly mix the solutions together before making sure the tissue sections are fully covered by the mixture.” [1-MED-interview style]
2.13.1.  Wen-Ta Li, speaking the above interview style (looking just off-camera)
2.14. At the end of the incubation, wash the slides with double-distilled water [1-MED] and counterstain the sections in 300 microliters of hematoxylin per slide for 10 seconds [2-CU].
2.14.1.  Talent placing slides into water

2.14.2.  Hematoxylin being added to slide(s)

2.15. Wash the slides with running tap water [1-MED] [2.15.1A], dry them … [2-CU] and mount the sections with mounting medium [3-CU].

2.15.1. Talent washing slide(s) in double-distilled water. (Editor: This action should have been covered in 2.14.1 and there is no associated VO for it here. If this shot looks better than 2.14.1, use this instead – otherwise, omit this shot completely)
2.15.1A. [Added Shot]: Wash the slides with running tap water.
2.15.2.  Shot of slide being dried

2.15.3.  Mounting medium being added to slide

2.16. Then capture ten random histological images of each tissue section under the 40X objective of a light microscope [1-MED].

2.16.1.  Talent at microscope, imaging slide, with monitor visible in frame

3. Semi-Quantitative AMG Analysis and Cetacean Histological Ag Assay (CHAA) by Regression
3.1. To analyze the autometallography, or AMG, positivity of the samples, open the images in an appropriate image analysis software program [1-WIDE-TXT] and select “Image”, “Type”, and “RGB Stack” to split the first image into the red, blue, and green color channels [2-SCREEN].

3.1.1. Talent opening images (TEXT: e.g. ImageJ)

3.1.2. 3.1 ~ 3.4.mp4: 00:10-00:19
3.2. In the blue channel, select “Image, “Adjust”, and “Threshold” to measure the percentage of the area with AMG-positive signals in each image, manually adjusting the cut-off value for the threshold of each image based on the presence of false-positive areas in the nuclei or red blood cells [1-SCREEN].
3.2.1. 3.1 ~ 3.4.mp4: 00:20-00:30

3.3. Click “Analyze” and “Set Measurements” and check the “Area Fraction” to specify that the area fraction is recorded [1-SCREEN].
3.3.1. 3.1 ~ 3.4.mp4: 00:31-00:36

3.4. Click “Analyze” and “Measure” to display the positive percent area of each histological image percent area column of the “Result” window [1-SCREEN-TXT].
3.4.1. 3.1 ~ 3.4.mp4: 00:38-00:44 (TEXT: Average positive %areas from 10 images from each slide to define AMG positive value for each section)

3.5. To evaluate the correlation between the results of Inductively Coupled Plasma Mass Spectroscopy and AMG positive values, open the appropriate graphing software [1-WIDE-TXT], create a new project file, and select “XY” and “Correlation” [2-SCREEN].
3.5.1. Talent opening software (TEXT: e.g. Prism)

3.5.2. 3.5 ~ 3.8.mp4: 00:00-00:09
3.6. Input the results of the inductively coupled plasma mass spectroscopy and AMG analyses and select “Analysis” and “Correlation” to analyze the strength of association between the results of the analyses by Pearson correlation analysis [1-SCREEN-TXT].
3.6.1. 3.5 ~ 3.8.mp4: 00:09-00:32 (TEXT: See text for ICP-MS analysis details)

3.7. In the “Parameters: Nonlinear regression” window, select a different regression model on the “Fit” page and select the comparison methods on the “Compare” page, including the extra sum-of-squares F test and Akaike's information criterion [1-SCREEN].
3.7.1. 3.5 ~ 3.8.mp4: 00:32-00:57
3.8. According to the results of the comparison methods, select a relatively appropriate regression model in the Cetacean Histological Silver Assay [1-SCREEN] and use the assay to estimate the silver concentrations of the cetacean liver and kidney tissues with unknown silver concentrations [2-SCREEN-TXT].
3.8.1. 3.5 ~ 3.8.mp4: 00:58-01:18 

3.8.2. 3.5 ~ 3.8.mp4: 01:19-01:49 (TEXT: CHAA accuracy/precision can be evaluated)

4. Results: Representative Histological Images of AMG Positive Signals in the Liver and Kidney Tissues of Stranded Cetaceans
4.1. AMG positive signals include variably-sized brown to black granules in the cytoplasm [1-LM] of hepatocytes and Kupffer cells [2-LM] and occasional amorphous golden yellow-to-brown AMG positive signals in the lumen [3-LM] and basement membrane of some proximal renal tubules [4-LM].
4.1.1. 5B.psd: Video Editor: please add arrows as in original Figure 5B
4.1.2. 5B.psd: Video Editor: please add arrowheads as in original Figure 5B

4.1.3. 5E.psd: Video Editor: please add red arrowhead as in original Figure 5E

4.1.4. 5E.psd: Video Editor: please add yellow arrowhead as in original Figure 5E

4.2. There is a positive correlation between the results of Inductively Coupled Plasma Mass Spectroscopy and AMG positivity values in the analyzed liver and kidney tissues [1-LM] with a preferred linear regression through the origin according to the extra sum-of-squares F test and Akaike's information criterion [2-LM].
4.2.1. Table 1.xlsx: please sequentially emphasize Accuracy test than Precision test data
4.2.2. Table 1.xlsx: please emphasize “*The regression … 0.69).” text at the bottom of table
5. Conclusion (said by authors on camera):
5.1. Wen-Ta Li: While attempting this procedure, it’s important to remember that the AMG method is an adjuvant method and must be used with other specific methods, such as ICP-MS, for monitoring the actual composition of heavy metals in tissues.
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. 
5B.psd
5E.psd

3.1 ~ 3.4.mp4

3.5 ~ 3.8.mp4

Table 1.xlsx
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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