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1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

The overall goal of this procedure is to use immunohistochemical staining techniques to evaluate the expression of B7-H1/PD-L1 on paraffin sections of human pancreatic adenocarcinoma tissue (Intro).  This is accomplished by first ​removing the paraffin from and rehydrating the sliced tissue sections (P1).  The second step of the procedure is antigen retrieval, which involves the use of a pressure cooker (P2).  To stain the tissue, an antibody staining procedure is followed by signal amplification and DAB color development steps (P3). The final steps are to dehydrate and mount the tissue (P4).  Once complete, microscopy and image analysis can be used to visualize membranous and cytoplasmic B7-H1 (P5).
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VIDEO EDITOR: perhaps these graphic parts could be shown in part of the screen in conjunction with stills/excerpts taken from the following shots:

P1 Tissue section on microscope slide (make your own or use FavoriteGraphics/equipment/Slide_glass_sample_2950.tiff, but move the sample to the middle of the slide. Have slide go into and immediately out of (“dunk”) a rectangular (?) container with fluid in it (see  2.2.2 for what it looks like))
P2 The slide goes into a pressure cooker (see 3.2.2 for an idea of the size/shape of pressure cooker, then make a simple outline to represent the pressure cooker (label it “Pressure cooker”)
P3 Slide comes out of pressure cooker. Draw a black circle around the tissue sample. Have a pipette put a drop of fluid on the tissue sample. Then the slide gets dunked into a container of fluid (as in P1). Then pipette adds another drop of liquid to tissue sample and tissue sample changes color. (See 4.5.3 and 4.16.2 for ideas)
P4 Slide is dunked into container of fluid and then a cover slip is place over the tissue sample (as in 5.5.1 and 5.5.2)
P5 Figure 1
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Zheng: This method can help answer key questions in the study of pancreatic adenocarcinoma by giving us a better understanding of how B7-H1 (PD-L1) contributes to the suppression of antitumor immunity in the tumor’s microenvironment.  

1.2. Bigelow: The main advantage of this technique over existing methods, like staining on cryosections , is that it has been optimized for parrafin-embedded tissue sections, which are often more readily available and more easily stored.  
Protocol (read by voice talent at JoVE):

2. Preparing Paraffin-embedded Slides
2.1. Reliable antibody staining on slides isn’t possible without removing the paraffin first.  So to prepare slides with paraffin-embedded tissues, first, bake the slides at 55 °C for 20 minutes.
2.1.1. WID: talent lining up slides in slide carrier that will go in the oven

2.1.2. MED: placing slides into the oven
2.2. Next, in a chemical hood, a series of seven chemical baths are used to remove the paraffin.  First, immerse the slides in xylene for 10 minutes.
2.2.1. WID: talent arrives at hood with slides
2.2.2. MED: dunking slides into xylene bath (bath labeled xylene), other baths all lined up to the right in order of use should be in the shot too
2.3. Next, immerse the slides in a second, fresh xylene bath, for 10 minutes.
2.3.1. MED: dunking slides into 2nd xylene bath (bath labeled xylene)
2.4. Third, immerse the slides in 100% ethanol for 5 minutes.
2.4.1. MED: moving slide from2nd xylene bath to 1st ethanol bath (labeled 100% ethanol)
2.5. Fourth, once again, immerse the slides in fresh 100% ethanol for 5 minutes.
2.5.1. MED: moving slide from 1st ethanol bath to 2nd (also labeled 100% ethanol)
2.6. Fifth, immerse the slides in 95% ethanol for 5 minutes.
2.6.1. MED: moving slide from 2nd ethanol bath to 3rd  ethanol bath (labeled 95% ethanol)
2.7. Sixth, immerse the slides in 80% ethanol for 5 minutes.
2.7.1. CU: setting slides from 3rd ethanol bath into 4th ethanol bath (labeled 80% ethanol)
2.8. Finally, wash the slides clean with deionized water for 5 minutes. 
2.8.1. MED: moving slide from 4th ethanol to  water bath (labeled ddH2O)
3. Antigen Retrieval

3.1. Once paraffin has been removed, it is next necessary to make the antigen available.  First, immerse the slides in Tris-EDTA buffer (TEXT: pH 9.0).

3.1.1. WID: talent returns to the hood

3.1.2. MED: lifts slides out of water bath and sets them in Tris-EDTA bath (labeled Tris-EDTA)

3.2. Now, heat the slides in a pressure cooker with a two-step program.  First heat them at 125 °C for 30 seconds, second, 90 °C for 10 seconds.   
3.2.1. CU: programming the pressure cooker steps

3.2.2. MED: placing the slides into the cooker and starting the program, wait 20 seconds, and remove the slides
3.3. Then, set the slides asides to cool to room temperature.

3.3.1. WID: at hood, placing the slides next to a timer, and starting the timer to countdown for 1 hour
3.4. After allowing the slides to cool for an hour, wash the slides with TBST twice – five minutes per bath.  The slides can now be stained.
3.4.1. WID: stops timer and moves slides from bench into TBST bath (two bathes visible, both labeled TBST)

3.4.2. MED: moving the slides from TBST to TBST
4. Staining

4.1. To each slide, begin by blot-drying the TBST solution around the tissue and then marking a circle around the tissue with a hydrophobic pen.  Throughout this procedure, avoid the drying of the tissue by keeping the slides in a humidified chamber when not being bathed.
4.1.1. WID: picking the slides out the 2nd TBST bath

4.1.2. CU: blotting a slide dry then circling the tissue with pen

4.1.3. MED: setting slide in humidified chamber, then begins blotting/circling next slide
4.2. Place one drop (TEXT: ~200 μL peroxidase, 5 min) of peroxidase block within the hydrophobic circle on the slide. Wait 5 minutes and rinse the peroxidase off with TBST.  Then, bathe the slides in TBST for 5 minutes (TEXT: TBST, 5 min).
4.2.1. CU: drop placed into circle

4.2.2. MED: spraying TBST then dunking slides into TBST bath (this shot gets a lot of reuse)
4.3. Remove the slides from solution and gently shaking off the excess TBST.  

4.3.1. MED: shaking slides “dry” and laying them out for the next step

4.4. Now, place one drop of ACE blocking buffer on each slide and incubate them at room temperature for 15 minutes (TEXT: ACE, 15 min).  Clean the slides with a rinse and a 5 minute bath in TBST (TEXT: TBST, 5 min). 
4.4.1. MED: drops of ACE added to each slide

4.4.2. CU: timer set to countdown from 15 min

4.4.3. Reuse 4.2.2
4.5. Next, place one drop of Avadin solution on each slide and wait 15 minutes (TEXT: Avedin, 15 min).  Remove the Avadin with the same TBST rinse and bathe regime. (TEXT: TBST, 5 min)
4.5.1. Reuse 4.3.1

4.5.2. CU: loading dropper from bottle clearly labeled Avadin
4.5.3. CU: adding Avadin drop to a slide

4.5.4. Reuse 4.2.2
4.6. Now, apply Biotin, wait 5 minutes (TEXT: Biotin, 5 min) … and clean the slides with TBST again.  (TEXT: TBST, 5 min)
4.6.1. CU: loading “dropper” from bottle clearly labeled Biotin 

4.6.2. Reuse a familiar snip 4.2.2 (if there is time)
4.7. Now, incubate the slides with a dilution of mouse monoclonal antibody (TEXT: 1:1000 mouse anti-B7-H1, clone 5H1) … or a control antibody in TBST (TEXT: 1:000 mouse IgG1-kappa isotype, 200 μl TBST).   Allow either antibody to conjugate at 4 °C for 22 hours (TEXT: 4 °C, 22 ± 1 hr). 
4.7.1. CU: removing Ab from vial, on ice or cold block

4.7.2. MED: adding Ab to bath solution and adding slides.

4.7.3. WID: placing bath with slide in cold room or fridge, show if a rotator is used or not.

4.8. The next day, wash the slides with TBST three times.  As before, each wash includes a TBST rinse and a five minute bath.  This triple-wash regime is repeated several times going forward.
4.8.1. WID: talent arrives at bench with slides

4.8.2. MED: Three TBST baths are lined up on the bench, the talent dunks the slides into the first … pretend to wait 5 min (just clear the scene of hands) … rinses the slides off and puts them into the 2nd bath …. pretend wait 5 min … rinses the slides off and puts them into the 3rd bath … pretend wait 5 min … rinse the slides off with TBST 
4.9. While washing off the primary anti-body, prepare the Streptavidin-Biotin Complex solution.  It should be prepared at least 30 minutes before its use. 

4.9.1. WID: talent at other bench location, not with baths in 4.8.2

4.9.2. MED: bench is set up with Streptavidin and Biotin vials as well as other required solution to make S-B Complex solution, talent uses a pipet to take an aliquot from one bottle

4.10. Now, incubate the slides with biotin-conjugated goat anti-mouse secondary antibody in a goat serum solution for 30 minutes.  (TEXT: 1:500 anti-mouse IgG1 2° Ab in 200 μL 2% goat serum solution)  
4.10.1. MED: adding serum to bath and stirring bath

4.10.2. MED: placing slides into the new bath
4.11. During this incubation, follow the Dako kit instructions to prepare the DAB substrate-chromagen solution.  The solution can be stored at 4 degrees, in the dark for up to 8 hours.

4.11.1. WID: talent unpacking Dako kit
4.11.2. MED: executing one of the steps of the Dako kit on the bench

4.12. After the incubation, perform the TBST triple-wash.  

4.12.1. Reuse parts of  4.8.2, show adding to 1st bath and fade to removing from 3rd bath

4.13. Next, place one drop of Streptavidin-Biotin Complex on each slide.  Incubate the slides for 15 minutes and then wash the slides three times with TBST.
4.13.1. MED: adding drop to next to last slide, then last drop to last slide and then starting timer to countdown from 15 min

4.13.2. Reuse parts of  4.8.2, show adding to 1st bath and fade to removing from 3rd bath
4.14. Next, apply a drop of Amplification Reagent (TEXT: Amp. Reagent, diluted 2:1 with TBST, 4 min) on each slide, wait 4 minutes and wash the slides three times with TBST.  
4.14.1. CU: loading pipet from vial clearly labeled “Amp. Reagent / TBST”

4.14.2. Reuse part of 4.13.1 before starting timer

4.14.3. Reuse parts of  4.8.2, show adding to 1st bath and fade to removing from 3rd bath
4.15. After the amplification reagent is washed off, add a drop of Streptavidin-HRP to each slide and incubate them for 15 minutes.  Perform another TBST triple-wash before proceeding.
4.15.1. MED: loading pipet from bottle labeled “Strep-HRP” then adding drops to slides

4.15.2. Reuse parts of  4.8.2, show adding to 1st bath and fade to removing from 3rd bath
4.16. Now comes the most sensitive step to the procedure, add one drop of DAB substrate-chromogen with substrate hydrogen peroxide to a slide and begin observing the color development.
4.16.1. CU: loading pipet from bottle labeled “DAB substrate-chromogen + H2O2” (can be abbreviated, but must be clear)

4.16.2. MED: talent places drop on slide and places slide under a microscope, then begins to examine the slide under the microscope

4.17. READ BY AUTHOR, Bigelow: The DAB substrate-chromogen development time is typically 2 minutes, but we routinely monitor the development under a microscope to ensure optimal staining with minimal background.  With each round of staining, we include one slide from a previous batch and one slide of tonsil tissue as positive controls. 
4.17.1. Intverview-style shot of talent in front of bench.
4.18. When complete, immediately wash the slide in water, not TBST. (TEXT: ddH2O, 1-2 min)
4.18.1. MED: removes slide from under scope and places it in a water bath, perhaps rinsing it first

4.19. Incubate the slide with one drop of hematoxylin for 90 seconds.
4.19.1. MED: removes slide from under scope, adds drop of hemotoxylin starts timer
4.20. Immediately wash the slide with distilled-deionized water, followed by soapy tap water, and then more “d-d” water. (TEXT: 1-2 min / wash)  This completes the staining procedure.
4.20.1. MED: three slide baths in a row: dd water, soapy water, dd water (all labeled if there are no clearly distinguishable soapy suds in middle bath).  Talent moves slide from bath to bath as was done in shot 4.8.2

5. Dehydration and Mounting

5.1. Once all the slides have been stained, use an ethanol series to dehydrate the slides before mounting them.  First immerse the slides in 80% ethanol for 3 minutes. (TEXT: 80% EtOH, 3 min)
5.1.1. WID: talent setting up last of the 6 dehydration baths, all lined up in order of use and clearly labeled

5.1.2. MED: places slides in “80% EtOH” bath 
5.2. Second, immerse the slides in 95% ethanol for 3 minutes. (TEXT: 95% EtOH, 3 min)
5.2.1. MED: moves slides in “95% EtOH” bath 
5.3. For the third and fourth baths, immerse the slides in 100% ethanol for 5 minutes. (TEXT: 100% EtOH, 5 min, twice)
5.3.1. MED: moves slides to “100% EtOH” bath, then talent backs off (pretend 5 min wait), and moves slides to next 100% EtOH bath
5.4. Fifth and sixth, immerse the slides in xylene for 5 minutes.  
5.4.1. MED: moves slides to “xylene” bath, then talent backs off (pretend 5 min wait), and moves slides to next xylene bath
5.5. Finally, add one drop of Permount to each slide and gently apply a coverslip – the slides are now ready for microscopy.
5.5.1. MED: removes slide from carriage, shakes dry if needed

5.5.2. CU: adds drop of Permount and a coverslip
6. Immunohistochemical Stains
6.1. Immunohistochemical staining with B7-H1 demonstrated the heterogeneous expression of B7-H1 in pancreatic adenocarcinoma; they are seen as brown signals with DAB color development.  Some pancreatic adenocarcinoma cells have predominantly membranous expression of B7-H1 …
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6.2.  … whereas others have either predominantly cytoplasmic expression of B7-H1 …

LAB MEDIA: Figures 2[image: image3.jpg]


 

6.3. … or little expression of B7-H1.

LAB MEDIA: Figures 3[image: image4.jpg]


 

6.4. Normal pancreatic duct epithelium expressed little B7-H1.
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6.5. Membranous expression of B7-H1 was also seen in the tumor infiltrating lymphocytes.

LAB MEDIA: Figure 5[image: image6.jpg]



6.6. Staining with a mouse IgG1 kappa isotype control antibody instead of the anti-B7-H1 antibody produced very little background staining.

LAB MEDIA: Figure 6[image: image7.jpg]



7. Conclusion (said by authors on camera)
7.1. Bigelow: Once mastered, this technique can be done in 7 hours of hands-on time spread over two days, plus the 22-hour overnight incubation, if it is performed properly. 
7.2. Zheng: After its development, this technique paved the way for researchers in the field of Oncology to explore B7-H1 signaling in other malignancies.
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