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Protocol: 

2. Preparation of Cells for Immunocytochemistry

2.1. First, the cells of interest need to be seeded onto coverslips (1-WIDE).  To do this, working in a tissue culture hood, place individual coverslips into the wells of a 24-well plate (2-CU).  Then, close the sash and turn on the UV light to sterilize the coverslips for at least 15 minutes (3-MED-over-the-shoulder).
2.1.1.  Talent approaches a tissue culture hood wearing the appropriate personal protection equipment, including a lab coat and gloves.
2.1.2.   Capture talent placing the coverslips into individual wells of a 24-well plate.
2.1.3.   Talent closes the hood and turns on the UV light. Editor: Use take2

2.2. Next turn off the UV light (1-MED). To lift the cells of interest from a confluent 10-centimeter dish, aspirate the media, wash briefly with PBS, and add trypsin to the cells for 2 minutes (2-CU). Then, tap the side of the plate to ensure the cells have detached (3-MED)… and neutralize the trypsin with media  (4-CU-TXT). 
2.2.1.  Talent sits down at the tissue culture hood and turns off the UV light. 
2.2.2.  Talent removes the media from a dish and adds PBS to the dish. Then, talent adds trypsin to the dish. Authors: Please ensure all of the containers are labeled appropriately and that those labels are legible on camera. Editor: This shot was filmed in 2 parts: part1 and part2.
2.2.3.  Talent taps the side of the dish rocks the plate to dislodge cells. 
2.2.4.  Talent aspirates off the media pipets cell suspension from the plate into a tube.  TEXT:  See JoVE 755: Trypsinizing and Subculturing Cells

2.3. Next, add 0.5 mL of the cell suspension into each well, making sure to cover the coverslips (1-CU).   Place the plate into a humidified CO2 incubator and allow the cells to grow at 37 °C until they are 50-70% confluent (2-MED).
2.3.1.   Talent adds 0.5 mL of the cell suspension into the wells of a24 well plate.
2.3.2.   Talent places the plate into a tissue culture incubator.

2.4. Once the cells reach the optimal confluency, aspirate the culture medium from each well (1-MED), and then, fix the cells by incubating them in 0.5 mL of 4% paraformaldehyde diluted in 1X PBS for 20 minutes at room temperature (2-MED-over the shoulder-TXT).
2.4.1.   Talent aspirates the culture medium from the wells.
2.4.2.   Talent adds 4% paraformaldehyde and sets a timer for 20 minutes.  TEXT:  20 min, RT

2.5. Remove the fix by aspirating it from the wells (1-CU), and then After removing the fixative, rinse the cells by adding 0.51 mL of 1X PBS over each coverslip (2-MED).   Immediately, aspirate the PBS (3-CU). Then, repeat the rinse two more times for a total of three washes (4-MED-TXT).
2.5.1.   Capture talent aspirating the fix from each well. Editor: Incorrect shot. Do not use this shot.
2.5.2.   Talent adds 0.51 mL of 1X PBS to each well. Editor: 2.5.2 and 2.5.3 were combined
2.5.3.   Capture talent aspirating the rinse from a few wells.
2.5.4.   Talent adds 0.51 mL of 1X PBS to a few wells.  TEXT:  Wash 3X, 0.5mL 1X PBS

2.6. Now, permeabilize the cells by adding 0.5 mL of 0.1% Triton-X-100 in 1X PBS to each well (1-MED-over-the-shoulder).  Leave the plate at room temperature for 15 minutes (1-MED-TXT)
2.6.1.   Talent adds 0.5 mL of 0.1% Triton-X-100 in 1X PBS to each well.
2.6.2.   Talent sets timer for 15 minutes with plate on the bench.  TEXT:  15 min, RT

2.7. Aspirate off the permeablization buffer (1-CU), and then rinse the cells by adding 0.51 mL of 1X PBS into each well (2-MED).  Immediately, aspirate off the PBS (3-CU), and repeat the rinse two more times for a total of three washes (4-MED-TXT).
2.7.1.   Talent aspirates off the permeabilization buffer.
2.7.2.   Talent adds 0.51 mL of 1X PBS to each well. Editor: 2.7.2, 2.7.3 and 2.7.4 were combined
2.7.3.   Capture talent aspirating the rinse from a few wells.
2.7.4.   Talent adds 0.51 mL of 1X PBS to a few wells.  TEXT:  Wash 3X in 1X PBS

2.8. Now that the cells on the coverslips are fixed and permeabilized, proceed to the staining procedure demonstrated for the following immunohistochemistry example –  with the exception that the incubations should be performed within the wells of the 24 well plate rather than directly on a tissue section slide (1-MED-TXT).
2.8.1.   Talent begins pipetting 0.5 mL of blocking buffer into each well. TEXT: Proceed to section 4: Staining 

3. Preparation of Formalin-Fixed, Paraffin-Embedded Sections for Staining

3.1. To begin, obtain prepared formalin-fixed, paraffin embedded tissue sections (1-WIDE-TXT).  
3.1.1.  Talent enters the shot and places the prepared tissue sections onto the bench. TEXT: Paraffin embedding is carried out by the pathology lab in most institutions. For more detail see JoVE 5039: Histological Sample Preparation for Light Microscopy

3.2. After the overnight incubation, dDeparaffinize the slides by placing them into a slide rack (1-MED) and then completely immersing them into 250 mL of 100% xylene (2-CU).
3.2.1.   Talent moves the slides into a slide rack.
3.2.2.   Capture the slides being completely submerged into the container of Xylene.

3.3. Allow the slides to incubate for 5 minutes in the Xylene (1-MED).  Then, remove the slides from the container, wipe them off with a paper towel (2-CU), and place them into a new xylene bath in a fresh container for a further 5 minutes (3-MED-TXT).  
3.3.1. Talent setting timer (with slides in bath visible).
3.3.2.   Talent removes slides from xylene and wipes with paper towel Editor: 3.3.2 and 3.3.3 were combined
3.3.3.   Talent transfers slide rack to a new container.  TEXT: 2 X Xylene - 3 min

3.4. Next, rehydrate the sections in a series of graded ethanol solutions, starting with 100% ethanol for 3 minutes (1-MED).  Wipe off the slide rack with a paper towel and transfer the slides to a new container of 100% ethanol for another three minutes (2- CU).  Continue the cycle of washing, drying with paper towel, and transferring the slides to a new bath, following the indicated concentrations of ethanol for the specified time (3-MED-over-the-shoulder-TXT).
3.4.1.   Talent places the slide rack into a container with 100% Ethanol and sets timer. 
3.4.2. Talent removes the slide rack from one container and wipes off the rack with a paper towel Editor: 3.4.2 and 3.4.3 were combined
3.4.3. The slides are completely submerged in the solution.  TEXT: 100% Ethanol incubations – 2 X 3 min each; 95% Ethanol – 1 X 3 min; 70% Ethanol – 1 X 3 min; 50% Ethanol – 1 X 3 min)

3.5. After the final ethanol wash, wipe off the rack with paper towel and incubate the slides in 100 mL of 0.3% hydrogen peroxide for 30 minutes at room temperature in order to block any endogenous peroxidase activity (1-MED-TXT).
3.5.1.   Talent moves the slides into 100 mL of 0.3% H2O2 and sets timer for 30 min.  TEXT:  0.3% H2O2 – 30 min, RT

3.6. Wash the slides in 250 mL of 1X PBS for 5 minutes (1-MED).  Repeat this wash in a container with fresh 1X PBS for an additional 5 minutes (1-CU-TXT).
3.6.1.   Talent transfers slides to 1X PBS and sets the timer.
3.6.2.   Talent transfers the slide rack to a new container of 1X PBS.  TEXT:  1X PBS – 2 X 5 min

3.7. Next, perform antigen retrieval by immersing the slides in 250 mL of IHC citrate buffer at pH 6 and boiling them for 20 minutes., Tand then proceed to the staining protocol (1-MED-over the shoulder-TXT).  
3.7.1.   Talent transfers the slides to 250 mL of IHC citrate buffer and sets the timer.  TEXT:  Boil container of Ccitrate buffer pH 6.0 for– 20 min Editor: Zoom in when showing the timer, so that the containers or rack in the background are not visible. This is important since there’s a mistake in the shot and we are trying to work around it.



4. Staining

4.1. To begin the staining process for IHC, circle the sections with a hydrophobic pen to identify the minimal area that the buffer needs to cover (1-CU).  Then, use a pipet to place 100 L of blocking buffer – which in this experiment is horse serum diluted in 1X PBS – over the section (2-MED).  Incubate the slides for 1 hour at room temperature (3-MED-over the shoulder-TXT).
4.1.1.   Zoom in on the talent circling the sections.
4.1.2.   Talent pipets 100 L of horse serum diluted in 1X PBS over the circled section.
4.1.3.    Show talent setting a timer for 1 hour with the slides on the bench in the background.  TEXT:  1 hr, RT

4.2. Following this, remove the blocking buffer using a pipette (1-CU).
4.2.1.   Talent pipets off the blocking buffer

4.3. Next, dilute the primary antibody in blocking buffer at a 1:100 dilution by adding 990 L of horse serum diluted in 1X PBS into a 1.5 mL Eppendorf tube (1-CU), followed by 10 L of the primary antibody (2-MED-over the shoulder).  
4.3.1.   Talent pipets 990 L of the blocking buffer into a 1.5 mL Eppendorf tube.
4.3.2.   Talent pipets 10 L of the primary antibody into the same tube.

4.4. Add 100 mL of the diluted primary antibody to each section (1-CU) and incubate the slides for 30 minutes at room temperature (2-MED-TXT).
4.4.1.   Talent pipets 100 mL of the primary antibody dilution onto the sections.
4.4.2.   Show talent setting a timer for 30 minutes with the slides on the bench.  TEXT:  30 min, RT

4.5.  When the timer sounds, drain the primary antibody off each slide (1-MED), and then wash them in 250 mL of 1X PBS for 5 minutes (2-CU).  Repeat this wash once more using fresh 1X PBS (3-MED-TXT).
4.5.1.   Talent removes the primary antibody from the slides.
4.5.2.   Zoom in on the talent immersing the slides in 250 mL of 1X PBS. 
4.5.3.    Talent removes the slides and places them in a new 1X PBS bath.  TEXT:  1X PBS – 2 X 10 min  

4.6. While the slides are washing in 1X PBS, dilute the secondary antibody (1-MED-over the shoulder) to a 1:200 dilution by adding 995 µL of blocking buffer to a 1.5 mL tube (2-CU), followed by 5 µL of the secondary antibody – which in this case is biotinylated horse anti-mouse IgG (3-MED-over the shoulder).
4.6.1.   Talent places the secondary antibody and blocking buffer on ice.
4.6.2.   Talent pipets 995 L of the blocking buffer into a 1.5 mL Eppendorf tube.  Editor: 4.6.2 and 4.6.3 were combined
4.6.3.   Talent pipets 5 L of the secondary antibody into the same tube.

4.7. Add 100 L of the diluted secondary antibody to each section (1-CU), and then, incubate the slides for 30 minutes at room temperature (2-MED-TXT).
4.7.1.   Talent pipets 100 L of the diluted secondary antibody to each section.
4.7.2.   Show talent setting a timer for 30 minutes with the slides on the bench.  TEXT:  30 min, RT

4.8. After 30 minutes, remove the secondary antibody by draining it off the sections (1-MED).  Then, wash the slides in 250 mL of 1X PBS for 5 minutes (2-CU).  Repeat this wash using fresh 1X PBS (3-MED-TXT).
4.8.1.   Talent drains off secondary antibody.
4.8.2.   Talent immerses the slides in 1X PBS.
4.8.3.   Talent removes the slides from the wash and places them in fresh 1X PBS.  TEXT:  1X PBS – 2 X 5 min

4.9. Now, add 100 L of avidin-biotin complex reagent (1-CU), and incubate the sections in the dark for 30 minutes at room temperature (2-MED-TXT).
4.9.1.   Capture talent pipetting 100 L of avidin-biotin complex reagent onto the section. 
4.9.2.   Talent places the slides in a drawer and sets a timer for 30 minutes.  TEXT:  30 min, RT Editor: Use take1

4.10. Next, wash the slides by immersing them in 250 mL of 1X PBS for 5 minutes (1-CU).  Similar to previous wash steps, repeat this wash one more time using fresh 1X PBS (2-MED-TXT).
4.10.1. Talent immerses the slides in 1X PBS.
4.10.2.  Talent removes the slides from the first wash and places them in fresh 1X PBS.  TEXT:  1X PBS – 2 X 5 min
 
4.11. Next, develop the slides by incubating the sections in 100 L of DAB for up to 5 minutes (1-MED-over the shoulder-TXT).   
4.11.1. [bookmark: _GoBack]  Talent pipets 100 L of DAB onto the sections.  TEXT:  DAB:  3,3-diaminobenzidine Editor: The slate is incorrect for this one. Please follow file name.

4.12. Stop the development by immersing the sections in 250 mL of distilled water for 5 minutes (1-MED-TXT).
4.12.1. Talent submerges the slides in a container with distilled water and sets a timer for 5 minutes.  TEXT:  dH2O – 5 min

4.13. Now, slides can be counterstained if desired.  To do this, briefly dip the slides in 250 mL of Harris Hematoxylin Solution (1-MED-over the shoulder).
4.13.1. Talent briefly immerses the slides into Hematoxylin solution. Editor: 4.13.1 and 4.14.1 were combined

4.14. Rinse off the counterstain by washing the slides in 250 mL of distilled water for 5 minutes (1-MED).  Repeat this wash one more time using fresh distilled water (2-MED-over the shoulder-TXT).
4.14.1. Talent immerses the slides in 250 mL of distilled water.
4.14.2. Talent removes the slides from the first wash and places them in a fresh container with distilled water.  TEXT: dH2O – 2 X 5 min

4.15. Next, dehydrate the sections.  To do this, first incubate the slides in 95% ethanol for 5 minutes (1-MED).  Blot the slides on a paper towel and transfer them to a new container of fresh 95% ethanol for another 5 minutes (2-CU).  Continue the cycle of washing, blotting with paper towel, and transferring the slides to a new bath, following the indicated solutions for 5 minute each (3-ECU-TXT).
4.15.1. Talent places the slides in 95% ethanol and sets a timer.
4.15.2. Talent removes the slides and blots them on paper towel.
4.15.3. Capture the slides being completely submerged in the solution.  TEXT: 95% Ethanol – 2 X 5 min, 100% Ethanol – 2 X 5 min, 100% Xylene – 2 X 5 min

4.16. After the final incubation, blot the slides with a paper towel (1-MED).  Then, add a drop of mounting media, such as Organo-Limonene Mount, to the slides (2-CU), and place a coverslip over the sections (3-ECU).  The slides are now ready to be observed under a microscope for analysis (4-MED).
4.16.1.   Talent daps the slides on a paper towel. Editor: Use take2
4.16.2.  Capture a couple drops of mounting media being placed on a slide. Editor: 4.16.2 and 4.16.3 were combined
4.16.3.  Capture talent carefully placing a coverslip over the section. Editor: I know this shot is really bad, but they didn’t do another take. We have to do the best we can with what we have.
4.16.4.  Talent places slide on the microscope stage and sits down looks through the eyepiece.


5. Results 

5.1. To observe the stained sections (1-WIDE), use a standard light microscope to visualize the stain and a digital camera to capture the image (2-MED).
5.1.1.   Talent approaches a standard light microscope. 
5.1.2.   Talent places the slide on the stage and sits down at the microscope. Editor: These shots were not filmed. Use any unused portions of 4.16.4.

5.2. In this particular example of IHC, mouse splenicspleen tissues from both wild type mice and spontaneous Double Transgenic or DTG mousice are compared models offor studying Cyclin D1 expression in lymphoma development . The tissues were paraffin-embedded, sectioned, andwere stained with anti-cyclin D1 antibody and imaged at 20X magnification (1-Storyboard).  Cyclin D1 expressing cells are indicated by the reddish-brown color against the blue tissue background (2-Storyboard).
5.2.1.  Figure 2See Storyboard
5.2.2.  See Storyboard Figure 2, zoom in on the reddish-brown tissue and point an arrow to the red staining

5.3. Comparing the staining intensities among the imagesimages from the various mice, the wild type and non-enlarged spleens have relatively low amounts of cyclin D1 expression, irrespective of the mouse genotype. as shown by the relatively little reddish-brown stain in those images.  In contrast, the enlarged spleen from the spontaneous mouse model of tumor development DTG mouse shows increased reddish-brown staining, indicating a correlation between cancer development and cyclin D1 expression in this mouse model. 
5.3.1.   See Storyboard Figure 2, highlight the images of the wild type and non-enlarged spleens.
5.3.2.  Figure 2, highlight the image of the enlarged spleen.
5.3.3. 

