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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most visually important? 
2.7., 3.1., 5.1., 5.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.1. No procedure is difficult to perform. However, the temperature of the stripping step is critical. If the solution is not hot enough, the antibody(s) from previous steps may stay on the slide, leading to non-specific signals. It is important to make sure the solution is “boiling” when slides are taken out from the microwave oven. If solutions are boiling for 8 minutes, the amount of the solution should be reduced.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Jeff Huang: Immunostaining is widely used in biomedical research to identify the location of a protein of interest. Multiplex immunostaining can detect multiple targets on the same sample using different primary antibodies [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Jeff Huang: The benefit of this method is the use of commonly available buffers to eliminate antibody cross-reactivity, allowing immunostaining using two or more unlabeled primary antibodies from the same host species [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.3. Jeff Huang: Demonstrating the procedure will be Sophia Zheng, a graduate student, Qiongxia Lyu, a visiting scholar, of my lab [1][2]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Please film after protocol and only if Kari Laprocina demonstrated part of the protocol and then DO NOT shoot 1.4.; Video Editor: please use only if Kari Laprocina demonstrated part of the protocol and then DO NOT use 1.4.

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

1.4. Jeff Huang: Demonstrating the procedure will be Sophia Zheng, a graduate student, and Qionxia Lyu, a visiting scholar [1][2]. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Please film after protocol and only if Kari Laprocina did NOT demonstrate part of the protocol and then DO NOT shoot 1.3.; Video Editor: please include only if Kari Laprocina did NOT demonstrate part of the protocol and then DO NOT use 1.3.

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera



Section - Protocol
NOTE: A lot of shots were not filmed during the shoot, authors filmed the shots themselves and uploaded to You Tube: https://www.youtube.com/watch?v=NpEd8WsOCHE&feature=emb_logo
I added time stamps from the YouTube video for shots that the videographer indicated that he didn’t film, but there is a lot of other footage in the video that seems to overlap with what the videographer did film. Authors indicated that some steps were missing from the script and are in the YouTube video, but they did not add any VO.  
2. First Target Protein Staining
2.1. Before staining, dewax and rehydrate formalin-fixed paraffin-embedded slides with 5-minute immersions in each solution as indicated [1-TXT].
2.1.1. WIDE: Talent placing slide(s) into xylene, with xylene and ethanol containers visible in frame TEXT: clearing agent x3 -> 100% EtOH 2x -> 95% EtOH -> 70% EtOH -> 50% EtOH -> distilled H2O x2 
2.2. After the second distilled water immersion, place the slides in 275 milliliters of boiling sodium citrate solution on the bottom of a pipette tip box with a lid [1] and place the box into a 700-watt microwave at 70% power for 8 minutes [2].
2.2.1. Talent placing slide(s) into box, with sodium citrate container visible in frame NOTE: use the last take of 2.2.1., should be take 3 or 4. The box is a transparent plastic box. 
2.2.2. Talent placing box into microwave Videographer/Video Editor: shot will be used again
2.3. At the end of the treatment, open the lid [1] and allow the solution to cool to room temperature before washing the slides with three, 5-minute washes of fresh PBST (P-B-S-T) in a Coplin jar [2-TXT].
2.3.1. Lid being opened, boiling solution visible Videographer/Video Editor: shot will be used again
2.3.2. Talent adding slide(s) into jar, with PBST container visible in frame Videographer/Video Editor: shot will be used again TEXT: PBST: PBS + 0.1% polysorbate 20
2.4. To block any non-specific binding sites, after the last wash, shake the excess PBST from each slide [1-TXT] and cover the slides with a sufficient volume of an appropriate blocking solution [2-TXT].
2.4.1. Talent shaking slide Videographer/Video Editor: Shot will be used again TEXT: Alternative: Store ≤4 h at RT or 1-2 d at 4 °C
2.4.2. Blocking solution being added to slide, with blocking solution container visible in frame Videographer/Video Editor: Shot will be used again TEXT: See text for blocking solution preparation details
2.5. After 30 minutes at room temperature in a humidified chamber, shake the excess blocking solution from each slide [1-TXT] and add 250 microliters of the first primary antibody of interest to each sample [2-TXT]. NOTE: Videographer noted that “this part is out of sequence”, I’m not sure what that means. 
2.5.1. Slide being shaken TEXT: Do not rinse w/ PBST
2.5.2. First primary Ab solution being added to slide(s), with first primary Ab container visible in frame TEXT: See text for all Ab suggestion and preparation details
2.6. To prevent samples from drying out, the slides may be covered by a piece of paraffin film [1].
2.6.1. Paraffin film added Videographer: Important step
2.7. After an overnight incubation at 4 degrees Celsius in the humidified chamber [1], wash the slides three times with fresh PBST for 5 minutes per wash [2].
2.7.1. Talent removing chamber from 4 °C
2.7.2. Talent placing slide(s) into jar, with PBST container visible in frame NOTE: Can Use YouTube video 1:40 – 1:45
2.8. Shake off the excess PBST, then quickly cover each slide with 250 microliters of an appropriate secondary antibody solution [1] for a 1-hour incubation in the humidified chamber at room temperature [2-TXT].
2.8.1. shaking off the excess PBST
2.8.2. Talent adding antibody, closing the chamber TEXT: Alternative: Label O/N at 4 °C
2.9. At the end of the incubation, wash the slides three times in fresh PBST as demonstrated [1] and add 250 microliters of freshly prepared streptavidin-horse radish peroxidase to each slide [2].
2.9.1. Talent placing slide(s) into Coplin jar, with PBST container visible in frame NOTE: Can Use YouTube video 2:06 – 2:12
2.9.2. SA-HRP being added to slide, with SA-HRP container visible in frame Videographer/Video Editor: Shot will be used again

2.10. After 30 minutes at room temperature, wash the slides three times in fresh PBST [1].
2.10.1. Use 2.9.2 Talent placing slide(s) into Coplin jar, with PBST container visible NOTE: Can Use YouTube video 2:06 – 2:12
2.11. Then, shake off the excess PBST [1] and cover each slide with 250 microliters of freshly prepared fluorophore-tyramide solution [2].
2.11.1. Use 2.8.1 Slide being shaken NOTE: Can Use YouTube video 2:35 – 2:40
2.11.2. Tyramide being added to slide, with tyramide container visible in frame
2.12. One minute later, submerge the slides in fresh PBST [1] followed by three, 2-minute washes in fresh PBST [1].
2.12.1.  Talent placing slide(s) into PBST, with PBST container visible in frame NOTE: Can Use YouTube video 2:06 – 2:12
2.12.2.  Use 2.12.1. Talent replacing PBST in jar, with PBST container visible in frame
2.13. After the last wash, apply a few drops of a 1:1 glycerol:PBS solution to the sections [1] and check for the presence of a fluorescence signal by fluorescence microscopy [2-TXT].
2.13.1. Talent adding solution to slides
2.13.2. Talent at microscope, viewing signal TEXT: 3-min PBST wash x2 before stripping 
  
3. Antibody Stripping

3.1. To strip the first antibody complex [1], place the antibody-labeled slides in 275 milliliters of boiling sodium citrate solution for at least 8 minutes as demonstrated [2-TXT]. 

3.1.1. Talent placing slides into sodium citrate Videographer: Important step
3.1.2. Talent placing box into microwave TEXT: Top off solution for longer stripping times 
NOTE: Use YouTube video 0:26 – 0:36.
3.2. At the end of the treatment, open the lid [1] and let the solution cool to room temperature before washing the slides three times with PBST for 5 minutes per wash [2].

3.2.1. Use 2.3.1. Lid being opened NOTE: Use YouTube video 0:36 – 0:38.


3.2.2. Use 2.3.2. Slides being placed into PBST NOTE: Use YouTube video 0:45 – 0:51.

4. Second Target Protein Staining

4.1. To stain for the second target protein of interest, after blocking for non-specific binding as demonstrated [1], label each sample with 250 microliters of the second primary antibody of interest [2] at 4 degrees Celsius overnight [3]. 

4.1.1. Use 2.5.1. Talent adding blocking solution to slide(s) NOTE: Use YouTube video 1:00 – 1:06.
4.1.2. WIDE: Second primary Ab being added to slide, with second primary Ab container visible in frame
4.1.3. Talent brining chamber to the fridge

4.2. The next morning, wash the slides three times for 5 minutes in fresh PBST per wash [1] before covering each slide with 250 microliters of an appropriate secondary antibody solution for a 1-hour incubation at room temperature [2]. 

4.2.1. Talent placing slide(s) into PBST, with PBST container visible in frame. NOTE: Can Use YouTube video 1:40 – 1:44

4.2.2. Second secondary Ab being added to slide, with second secondary Ab container visible in frame
4.3. At the end of the incubation, wash the slides three times in fresh PBST as demonstrated [1] and add 250 microliters of freshly prepared streptavidin-horse radish peroxidase to each slide [2].
4.3.1. Talent placing slide(s) into Coplin jar, with PBST container visible in frame NOTE: Can Use YouTube video 2:06 – 2:12
4.3.2. Use 2.9.2. SA-HRP being added to slide, with SA-HRP container visible in frame 
4.4. To develop the signal for the second target protein of interest, after three PBST washes [1], treat the slides with a fluorophore-conjugated tyramide in a different fluorescence spectrum [2].
4.4.1. Talent placing slide(s) into Coplin jar, with PBST container visible in frame NOTE: Can Use YouTube video 2:06 – 2:12
4.4.2. Tyramide being added to slide(s), with tyramide container visible in frame 

4.5. To stop the tyramide signal development, submerge the sides into PBST [1].

4.5.1. Talent placing slide(s) into PBST, with PBST container visible in frame. NOTE: Can Use YouTube video 5:05 – 5:11

4.6. Then stain the samples with an appropriate nuclear dye [1].

4.6.1. Talent adding dye to slide(s), with dye container visible in frame 

5. Fluorescence Microscopy Imaging 

5.1. For imaging by fluorescence microscopy, mount each nuclear dye-labeled slide with a drop of an appropriate mounting medium and a coverslip [1-TXT] and use the 4x objective to locate the tissue on the slide [2].

5.1.1. Talent adding coverslip to slide, with mounting medium container and Coplin jar visible in frame Videographer: Important step TEXT: Wash 2-min PBST x3 before mounting

5.1.2. Talent at microscope, viewing slide

5.2. Switch to the 10x objective for imaging [1] and adjust the exposure time to 100 to 400 milliseconds with the light source between 40 to 80 percent intensity [2].

5.2.1. Use 5.1.2 10x objective being selected

5.2.2. Use 5.1.2 Talent adjusting exposure and/or light source intensity, with monitor visible in frame

5.3. Then, obtain images in each channel without moving the stage [1-TXT]. The images from each channel can be merged to form a multiplex fluorescent image [2].

5.3.1. Talent switch channels, refocusing, with monitor visible in frame Videographer: Important TEXT: Refocus as needed for each channel

5.3.2. LAB MEDIA: Figures 1D, 1E and Figure 1F Video Editor: please sequentially add/emphasize Figure 1D-1F (Authors suggest “dissolving” between image transitions)



Section – Results
6. Results: Representative Effects of Microwave-Mediated Stripping on Antibody Cross-Reactivity

6.1. Without stripping between the first and second antibody staining [1], the second staining for tyrosine hydroxylase will pick up signals from the first target protein of interest [2], resulting in a false positive tyrosine hydroxylase staining, for example in this sample, within the adrenal cortex [3].

6.1.1. LAB MEDIA: Figures 1A-1C
6.1.2. LAB MEDIA: Figures 1A-1C Video Editor: please emphasize red signal in Figure 1B 
6.1.3. LAB MEDIA: Figures 1A-1C Video Editor: please emphasize yellow signal in Figure 1C

6.2. To remove the antibody cross-reactivity and the horse radish peroxidase from the first immunostaining [1], 1-minute and 8-minute [2] microwave-mediated stripping can be performed [3], resulting in clean double staining results [4].

6.2.1. LAB MEDIA: Figures 1D-1I
6.2.2. LAB MEDIA: Figures 1D-1I Video Editor: please emphasize Figures 1D-1F
6.2.3. LAB MEDIA: Figures 1D-1I Video Editor: please emphasize Figures 1G-1I
6.2.4. LAB MEDIA: Figures 1D-1I Video Editor: please emphasize Figures 1I and 1F

6.3. No significant signal is picked up in negative control samples [1].

6.3.1. LAB MEDIA: Figure 1J

6.4. Eight-minute stripping in boiling citrate buffer is also sufficient to eliminate antibody cross-reactivity for many antibodies commonly used in the adrenal gland [1].

6.4.1. LAB MEDIA: Figure 2 Video Editor: please emphasize merged image

6.5. In some cases, a weak false positive signal is still detectable, however [1], and an increase of 20 minutes to the microwave treatment still may not completely remove the antibody cross-reactivity [2].

6.5.1. LAB MEDIA: Figure 3E and 3F Video Editor: please emphasize green signal in red center of the adrenal gland Figure 3F

6.5.2. LAB MEDIA: Figure 3K and 3LVideo Editor: please emphasize red signal in Figures 3K and weak green signal in Figure 3L


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity. NOTE: Videographer notes say that 7.1 – 7.2 were delivered by Sophia Zheng and 7.3 – 7.4 were delivered by Qiongxia Lyu. Authors didn’t make a note of this so please double-check. 

7.1. Kari Laprocina: During fluorescence imaging, it is important not to move the stage when switching channels. However, it may be necessary to re-adjust the focus to obtain clear images of each channel [1]. 

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Kari Laprocina: For each channel, be sure to adjust the exposure time to ensure that the signals are appropriately exposed with no over-exposed pixels or areas in the images [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
7.3. Sophia Zheng: During the staining procedure, it is important to keep the slides hydrated from the dewaxing until they are mounted by a cover slide [1]. Videographer NOTE: 7.3 was slated as 7.4 and vice versa.  
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
7.4. Sophia Zheng: The slides can be stripped using the same stripping method several times to allow multiplex staining [1].
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
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