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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO  
Can you record movies/images using your own microscope camera? (YES  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? NO 
· There is software usage, but the protocol does not go into much detail about using one specific software because many can be used.
· We all need to make a decision about the detail to include. Things such as programming the immunostainer could include a lot of detail, but using that specific immunostainer is not important for the protocol.

C.  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. (Please do not list entire sections.) 2.7, 3.1, 3.3, 4.6, 4.10, 4.12
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Achieving immunoblot signals within the linear range for all cell lines is difficult (Step 4.12). In order to succeed, we take many exposures of the membrane, and can slightly increase the amount of protein loaded from cell lines with a low expression of the target protein.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? YES 
If yes, how far apart are the locations? 100 meters

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. Alison: This method can help answer key questions in the field of cancer pathology by quantifying biomarker proteins from routinely processed biopsy material [1-MED]. 
1.1.1. Named author states the above, looking slightly off to the side. 
1.2. Alison: The main advantages of this technique in relation to conventional immunohistochemistry are that it is objective, has a wide dynamic range, and permits the quantification of proteins in specific cell types [1-MED].   
1.2.1. Named author states the above, looking slightly off to the side.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. David: The presence or absence, and in particular, the relative abundance of so-called “biomarker” proteins in specimens can be useful in the diagnosis of particular cancers, and in predicting a patient responses to certain treatments. This protocol is therefore relevant to both the diagnosis and treatment of cancers [1-MED].  
1.3.1. Named author states the above, looking slightly off to the side.
1.4. David: This protocol is mainly about how to use protein quantification in immortalized cell lines as a means of validating the quantitative nature of an immunofluorescence assay. However, it is important to note that, once validated, the assay may be easily incorporated into a multiplexed approach for application to routine biopsy samples [1-MED].
1.4.1. Named author states the above, looking slightly off to the side.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. Alison: Assisting in demonstrating the procedure will be Lee Boudreau, a technician, and Shakeel Virk, the Director of Operations, both from the Queen’s Laboratory for Molecular Pathology. 
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician (Lee) looks up from workbench or desk or microscope and acknowledges the camera.
1.5.3. The named technician (Shakeel) 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)

Approval to use primary human tissue samples was obtained from the Health Sciences and Affiliated Teaching Hospitals Research Ethics Board (HSREB) at Queen’s University.

Protocol: (read by voice talent at JoVE)


2. Building a Cell-Line Tissue Microarray (TMA)
2.1. To begin, centrifuge the previously harvested cells in a 50-milliliter conical tube at 225 g’s for 5 minutes [1-MED]. Decant the supernatant and re-suspend the cell pellet in 10 milliliters of PBS [2-CU]. Then, centrifuge the re-suspended cells at 225 g’s for 5 minutes [3-MED-TXT].
2.1.1. Talent shuts the lid of the centrifuge and starts the spin. Videographer: Obtain multiple takes, this is repeated as a general centrifugation shot. Do not show detail of the object going into the centrifuge. 
2.1.2. Talent removes the supernatant from the pellet (by pouring off) and uses an automatic pipette to add PBS to the pellet. 
2.1.3. Use 2.1.1. TEXT: Repeat supernatant decanting 
2.2. Suspend the cell pellet with 10 milliliters of 10% NBF [1-CU-TXT]. Then, incubate the cells at room temperature on a rocker at 24 rpm’s overnight [2-MED].
2.2.1. Talent adds NBF to the pellet to resuspend it. TEXT: neutral buffered formalin Video editor: Show text overlay when VO says “NBF”.
2.2.2. Talent puts the conical tube containing the cell suspension on a rocker. 
2.3. After fixing the cells, centrifuge the cells at 225 g’s for 5 minutes [1-MED]. Then, remove the supernatant and resuspend the cells in 500 microliters of PBS [2-CU].
2.3.1. Use 2.1.1.
2.3.2. Talent adds PBS to the cell pellet (the supernatant has already been removed) and resuspends it. 
2.4. Transfer the cells to a 1.5-milliliter microcentrifuge tube [1-CU]… and pellet the cells via centrifugation [2-MED-TXT]. Then, aspirate the supernatant [3-CU].
2.4.1. Talent transfers the cell suspension to a clean microcentrifuge tube. 
2.4.2. Talent places the tube into a table top centrifuge. Videographer: This is a different centrifuge from the one used in 2.1.1. TEXT: 5 min; 290 x g
2.4.3. Talent removes the supernatant from the tube via aspiration. 
2.5. Add approximately 500 microliters of 1% agarose solution to each tube containing cells. Then, pipette the mixture up and down to mix [1-CU].
2.5.1. Talent adds agarose solution to one tube of cells and pipettes the mixture up and down a few times.
2.5.2. Talent pipettes the mixture up and down a few times. 
2.6. After the agarose-cell solution hardens, add 1 milliliter of 10% NBF to the tubes [1-CU-TXT].
2.6.1. Talent adds NBF to the tube containing cells. TEXT: Keep tubes at room temperature
2.7. Next, remove the NBF from the samples [1-CU]. Then, use a razor blade to remove the cell plug and place the plug into a plastic tissue cassette [2-CU-TXT].
2.7.1. Talent dumps out  the liquid from the sample. 
2.7.2. Talent removes the cell plug from the tube with a razor blade and puts in into a cassette. TEXT: Store cassette in 10% NBF at room temperature
2.7.3. Talent puts the cell plug into a cassette. TEXT: Store cassette in 10% NBF at room temperature 
2.8. Process samples overnight with an automated tissue processor [1-MED]. Then, embed the samples in paraffin wax using standard histology methods [2-CU].
2.8.1. Talent places the sample in an automated tissue processor. 
2.8.2. Talent performs brief actions representative of embedding the sample in wax. 
2.9. Using a tissue arrayer instrument, harvest duplicate 0.6-millimeter cores from the paraffin block and insert them into an empty paraffin block [1-MED-TXT] [2-LM].
2.9.1. Talent demonstrates coring on a manual arrayer instrument. TEXT: Cell line TMA
2.9.2. Authors to provide a backlit image of a completed TMA. Author note: Videographer did collect a shot of this, and we will also provide a photo.
2.10. After this, use a microtome to prepare two histological sections of the newly created cell line TMA [1-MED]. Then, mount the sections on a histology slide and deparaffinize them [3-CU].
2.10.1. Talent uses the microtome to make two sections of the cell line. Videographer: Obtain multiple takes, this is featured in the results section. 
2.10.2. Talent takes a section off of the microtome and loads a fresh blade into the microtome.
2.10.3. Talent mounts one of the sections on a histology slide. 
3. Sample Staining by Immunofluorescence 
3.1. First, load the two slides of the cell line TMA into an automated staining system [1-MED-TXT]. Stain one slide with the optimal primary antibody dilution, leaving the other as a negative control slide [2A-CU]. To both slides, apply a nuclear counterstain, and secondary antibody [2B-CU]. Then, add the tyramide signal amplification reagents [3-MED].
3.1.1. Talent inserts two slides into the automated system for staining. 
3.1.2A Added step: Talent applies primary antibody and negative solutions to slides.
3.1.2. B Talent applies nuclear counterstain and secondary antibody to both of the slides with the machine.
3.1.3. Talent applies a tyramide signal amplification reagent to the slide off of the machine. 
3.2. After this, scan the immunostained slides [1-MED] using the appropriate excitation and detection wavelengths for the fluorophores that were used [2-LM].
3.2.1. Talent places the slides in a scanner and starts the scanner. 
3.2.2. Authors to provide screen capture footage of setting the appropriate wavelengths. Video editor: Authors did manage to get a screen cap of this in the end. However, if it is not good enough the authors said that 1.5.3 could be used here. 
3.3. Use image analysis software to identify the nucleus and the cytoplasm and quantify the mean fluorescence intensity, or MFI [1-SCREEN].
3.3.1. Screen capture video to be provided by authors. Talent opens the image analysis software. Talent identifies the cell part of interest and calculates the MFI per cell. Authors: Upload this video to your project page. We will send you a document detailing our screen capture video guidelines. 
4. Quantitative Immunoblotting of Cell Lines 
4.1. To determine which cell line has the greatest abundance of the target protein, aliquot previously prepared cell lysate into microcentrifuge tubes [1-CU-TXT]. Then, add 2.5 microliters of 6X Laemmli (lam-lee) buffer and enough RIPA (rip-ah) lysis buffer to bring the total volume to 15 microliters [2-CU].
4.1.1. Talent puts cell lysate into a microcentrifuge tube. TEXT: 10-50 µg protein
4.1.2. Talent adds Laemmli buffer to the tube. Then, talent adds RIPA lysis buffer and mixes by pipetting up and down.
4.2. Next, load an SDS-PAGE gel with a protein ladder and the previously prepared samples [1-CU-TXT]. After this, load Laemmli buffer into the empty wells [2-CU]. Run the gel until the blue dye reaches the bottom of the plate [3-CU].
4.2.1. Talent loads a protein ladder and the cell lysate samples into a gel. TEXT: See text for gel specifications Videographer: Obtain multiple takes, this is repeated. 
4.2.2. Talent puts Laemmli buffer into the empty wells of the gel. 
4.2.3. Show detail of the finished gel with the blue color at the bottom of the gel. Videographer: An ECU shot may be more appropriate to capture sufficient detail of this. 
4.3. After performing a semi-dry protein transfer [1-CU-TXT], use a razor blade to cut the membrane horizontally to separate the protein of interest from the control protein [2-CU].
4.3.1. Talent removes membrane from the semi-dry transfer apparatus. TEXT: Wiedemann et al. 2013
4.3.2. Talent uses a razor blade to separate the protein of interest from the control protein. 
4.4. Perform blocking and antibody incubations according to the manufacturer’s instructions [1-MED]. Then, place the membrane strips in a clear plastic bag [2-CU].
4.4.1. Talent removes the membrane from the rocker and transfers them to the lab bench. 
4.4.2. Talent cuts a plastic bag open and transfers the protein samples to the plastic bag. 
4.5. Use a P-1,000 pipette to cover the membranes with ECL mixture [1-CU]. Then, seal the bag and incubate the membranes at room temperature in the dark for 1-2 minutes [2-MED].
4.5.1. Talent uses a pipette to add ECL mixture to the plastic bag. 
4.5.2. Talent closes the bag, places the bag on the lab bench, and covers it to protect it from the light. 
4.6. Next, place the plastic bag containing the membranes in a digital imaging platform [1-MED]. Use chemiluminescence and colorimetric marker detection to capture various exposures of the membrane [2-LM].
4.6.1. Talent places the plastic bag containing the membranes in a digital imaging device. 
4.6.2. Authors: To provide images of gels exposed for varying amounts of time. 
4.7. Using image analysis software or visual observation, determine which cell line expresses the most target protein [1-LM-TXT].
4.7.1. Image of a blot with lane of interest highlighted to be provided by authors. TEXT: Repeat immunoblot and digital exposure using a serial dilution of this cell line 
4.8. After this, open the exposure images of the serial dilution blot using image analysis software. Use the Rectangular Selections tool to select the first lane of the gel. Then, go to Analyze, Gels, and Select First Lane [1-SCREEN].
4.8.1. Screen capture video to be provided by authors. Talent opens the image analysis software. Talent selects Analyze, Gels, and Select First Lane. Authors: Upload this video to your project page. We will send you a document detailing our screen capture video guidelines. 
4.9. Repeat this process by moving the Rectangular Selections tool over to the next lane and go to Analyze, Gels, and Select Next Lane [1-SCREEN-TXT].
4.9.1. Screen capture video to be provided by authors. Talent opens the image analysis software. Talent selects Analyze, Gels, and Select Next Lane. TEXT: Repeat for all lanes of gel Authors: Upload this video to your project page. We will send you a document detailing our screen capture video guidelines. 
4.10. Next, go to Analyze, Gels, and Plot Lanes. Use the Straight Line tool to draw lines across the bases of each peak to remove the background noise. Then, use the Wand tool to select each peak and obtain the band intensity of each peak from the Results window [1-SCREEN].
4.10.1. Screen capture video to be provided by authors. Talent goes to Analyze, Gels, and Plot Lanes. Talent uses the Straight Line tool to remove the background noise. Talent uses the wand tool to select one peak and then goes to the results window to show the displayed band intensity of that peak. Authors: Upload this video to your project page. We will send you a document detailing our screen capture video guidelines. 
4.11. Create a scatterplot of band intensity versus the amount of total protein loaded for each primary antibody using the densitometry output. Then, use a line of best fit and visual observation to determine the location of the linear dynamic range of each antibody [1-SCREEN].
4.11.1. [bookmark: _GoBack]Screen capture video to be provided by authors. Talent creates a scatterplot of band intensity versus the amount of protein loaded. Then, talent draws a line of best fit on the plot. Author note: Video editor: At the end of the clip (after 33 sec), please highlight (using a spotlight effect, darkening the rest) the straight blue lines on each graph, and draw a bracket along the axes of the region that the line spans (i.e. x-axis from 5-30 and y-axis 3000-7000 on the left graph, x-axis 0-15, y-aixs 0-8000 on right graph). To coincide with the voice of “…location of the linear dynamic range…”. See lab media file example_highlight_range.tif 
4.12. Select a protein concentration that yields a band intensity within the linear range, and perform an immunoblot of all cell line lysates with that protein concentration as demonstrated previously [1-MED].
4.12.1. Use 4.2.1. Author note: Used a new shot of loading immunoblot.
4.13. Next, perform densitometry on the digital scans, selecting exposures that yield signals within the previously identified linear ranges for each antibody [1-SCREEN].
4.13.1. Use 4.8.1. Video editor: This may have to be sped up or trimmed to match VO length. 
4.14. After this, calculate the ratio of target protein band intensity to loading control band intensity for each cell line [1-SCREEN-TXT]. 
4.14.1. Screen capture video to be provided by authors. Talent uses Excel to calculate the ratio described in the narration. Authors: Upload this video to your project page. We will send you a document detailing our screen capture video guidelines. Video editor: This may need to be sped up to match length of sound bite. 
4.15. Finally, use statistical software to perform a Pearson correlation test of the values obtained from image analysis of the IF staining and to those obtained from immunoblotting [1-SCREEN].
4.15.1. Screen capture video to be provided by authors. Talent performs a statistical analysis as described in the narration. Authors: Upload this video to your project page. We will send you a document detailing our screen capture video guidelines.

5. Results: Immunoblotting Ratios Strongly and Positively correlated with Intensity Readings from Quantitative IF
5.1. This protocol was used to confirm the ability of IF to determine the relative quantity of the anti-apoptotic protein Bcl-2 [1MED]. Varying dilutions of the primary antibody were tested on human tonsil tissue with an immunohistology stainer. For this experiment, a 1:50 dilution was determined to be the optimal dilution that yielded a strong signal with little background noise [2-LM].
5.1.1. Use 2.10.1.
5.1.2. Figure 2 
5.2. This dilution was used to stain the cell line TMA by immunofluorescence, and image analysis was used to quantify the cytoplasmic Cy5 signal attributed to Bcl-2 [1-LM]. 
5.2.1. Figure 3
5.3. Based upon the immunoblot for all of the tested cell lines, Granta-519 had the greatest abundance of Bcl-2 [1-LM]. An immunoblot of a serial dilution of Granta-519 lysate was then used to find the linear dynamic range of Bcl-2 and control protein GAPDH [2-LM].
5.3.1. Video editor: Use lab media provided in 4.7.1.
5.3.2. Figure 4A 
5.4. The dynamic range for Bcl-2 in this assay ranged from a band intensity of nearly zero to 7,500 units [1-LM]. The dynamic range for GAPDH ranged from 3,000 to 6,500 units [2-LM]. The immunoblot was repeated with exposures within that linear range [3-LM]… and the ratio of Bcl-2 to GAPDH was calculated for each cell line [4-LM].
5.4.1. Figure 4B top image
5.4.2. Figure 4B bottom image
5.4.3. Figure 5A
5.4.4. Figure 5B
5.5. A Pearson correlation test demonstrated that the intensity ratios from immunoblotting were strongly and positively correlated with the intensity readings from quantitative IF [1-LM-TXT].
5.5.1. Figure 5C TEXT: Pearson r value = 0.984 (p<0.001)


6. Conclusion (said by authors on camera)

6.1. Alison: While attempting this procedure, it’s important to remember to expose the final membrane for multiple time points to find the optimal exposure where all bands are within their respective linear ranges [1-MED].
6.1.1. Named author states the above, looking slightly off to the side. Video editor: Show representative footage from 4.11 through 4.12. 
6.2. Alison: After validating the quantitative nature of the IF protocol, it can be modified for multiplex-IF in routinely processed tissue samples in order to answer clinical questions such as where a target protein is expressed [1-MED].
6.2.1. Named author states the above, looking slightly off to the side.


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.  

2.9.2 – 58735_Moore_TmaBacklit.tif		shot also taken by videographer
3.2.2 – 58735_Moore_StainWavelength.mov	see note in script
3.3.1 – 58735_Moore_FluorImageAnalysis.mov
4.6.2 – 58735_Moore_IbVariedExpo.tif
4.7.1 – 58735_Moore_IbGrantaMost.tif
4.8.1 – 58735_Moore_IjFirstLane.mov
4.9.1 – 58735_Moore_IjOtherLanes.mov
4.10.1 – 58735_Moore_IjResults.mov
4.11.1 – 58735_Moore_LinearScatter.mov
4.14.1 – 58735_Moore_IntensityRatios.mov
4.15.1 – 58735_Moore_PearsonCorr.mov
5.1.2 – already on site as: Figure 2_R2.tif AND 58735fig2large.jpg
5.2.1 – already on site as: Figure 3_R2.tif AND 58735fig3large.jpg
5.3.1 – same as 4.7.1	
5.3.2 – 58735_Moore_Figure4A.tif
5.4.1 – 58735_Moore_Figure4BTop.tif
5.4.2 – 58735_Moore_Figure4BBottom.tif
5.4.3 – 58735_Moore_Figure5A.tif
5.4.4 – 58735_Moore_Figure5B.tif
5.5.1 – 58735_Moore_Figure5C.tif


*Still need to prepare as of Nov 6/18
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