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Title: Identification of Cells with Markers of Cellular Senescence in Human Formalin-fixed, Paraffin-embedded Brain Tissue Sections

Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  ___N____

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? ___N____

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_3.2,3.5,3.6,3.8,3.11,3.13_____
D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success? 

The single most difficult aspect of this procedure is selecting, validating, and optimizing primary antibodies. In order to ensure success, we test a range of dilutions in both positive and negative control samples.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to detect cells displaying biomarkers of senescence in human formalin-fixed paraffin embedded brain tissue (Intro).
This is accomplished by first deparaffinating and rehydrating tissue sections (P1, Editor, using a shrunken version of P3, without the pinkish color in the center, place it into the first box and then transfer it to second box).
Next, moist-heat mediated antigen retrieval is performed on the sections (P2, Editor, transfer tissue section into one of the containers in P2 (it can be standing vertical) and then bring in the cylinder with the other container and place the first one inside with it).
Then, in order to block non-specific staining, the tissue sections are incubated with blocking solution (P3, Editor, remove a tissue sample from the cylinder, zoom out on it and lay it horizontal as shown, then add the pinkish color in the center).
Finally, cellular and senescence biomarkers are detected using primary and secondary antibodies_ (P4, Editor, add the red upside down y shown in P4, then add the green upside down y with the ball on top as shown).

Ultimately results can be obtained that show localization of a senescence biomarker within a specific cell type in situ through _ dual-labeling immunofluorescence microscopy______(P5 Editor, transition to the slide in P5 with the green circle in the center and then bring in the microscope lens from above as shown).
[image: image1.jpg]


Paste a copy of your graphic overview here.  The original file should be adobe illustrator (preferred) or powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website.   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.    Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name _Alessandro Bitto: The main advantage of this technique over existing methods, like _Immuno-histo-chemistry, is that you can easily discriminate between cell types and quantify your target.   

1.2) Author name Elizabeth Crowe: Though this method can provide insight into cellular senescence in the brain in the context of Alzheimer’s disease, it can also be applied to other tissues composed of  multiple cell types and other neurodegenerative diseases.
1.3) **Author name _Claudio Torres_: Demonstrating the procedure will be _Elizabeth Crowe and Alessandro Bitto_ graduate students from my lab.  
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Deparaffination and Rehydration of Tissue Sections
2.1. TEXT on White Background: This research was performed in compliance with and following approval by the Institutional Review Board at Drexel University College of Medicine, and the Institutional Review Board at University of Pennsylvania. All tissue samples were de-identified and no protected health information was made available to the researchers; therefore, this protocol was approved as an exempt study and consent was waived.
2.1.1. TEXT of the above statement
2.2. Under a chemical fume hood, beginning with formalin-fixed, paraffin-embedded, human-brain specimens, deparaffinize the tissue sections on glass slides by immersing them in xylene in a series of 3 glass dishes, for 5 minutes each.  

2.2.1. WIDE Talent  approaches fume hood with brain samples and places them down in hood

2.2.2. MED/CU Talent places slides into the first of three glass dish of xylene
2.3. Meanwhile, use distilled water to fill the lower chamber of a heat steamer halfway and turn it on to preheat it.

2.3.1. MED/CU Talent fills lower chamber of heat steamer with distilled water 

2.3.2. CU Talent turns on steamer
2.4. After the third xylene incubation, transfer the slides through a series of reagent alcohol washes (TEXT: 100, 90, 80, and 70%), beginning with 100% alcohol two times for 5 minutes each.

2.4.1. CU Talent removes slides from last xylene wash and transfers to 100% alcohol - have alcohol series labeled
3. Antigen Retrieval and Immunofluorescence
3.1. After the alcohol series and two final 5-minute washes in deionized water, transfer slides to a vertical coplin jar filled with 10 mM citrate buffer (TEXT: pH 6.0) and equilibrate them for 5 minutes.
3.1.1. CU Talent transfers slides to vertical coplin jar filled with citrate buffer - have holder labeled
3.2. Transfer the slides into citrate buffer in covered dishes and place them in the pre-heated steamer, for 15-20 minutes.

3.2.1. MED Talent places dishes into steamer (and sets a timer if applicable)
3.3. After the steam treatment, transfer the dishes to the bench top to cool for at least 30 minutes before washing the slides in PBS/BSA solution (TEXT: 1X PBS, 0.1% BSA) twice for 5 minutes each.

3.3.1. MED Talent transfers plates to bench top

3.3.2. MED/CU Talent transfers slides into PBS/BSA solution

3.4. Next, prepare a humidified chamber by placing filter paper in the bottom of a plastic slide box and use deionized water to moisten it.
3.4.1. CU Talent places filter paper into bottom of plastic slide box and moistens with deionized water
3.5. Remove the slides one at a time from the buffer and carefully wipe away any excess solution. 

3.5.1. CU Talent removes a slide from buffer and wipes away excess solution

3.6. Then, after placing each slide in the humidified chamber, use a PAP pen to draw a border around each tissue section.  

3.6.1. CU Talent places last slide into chamber then begins to draw borders around each section

3.7. Immediately add enough blocking solution to cover the tissue (TEXT: ~100-200 (L).  Cover the chamber and incubate the slides for 90 minutes at room temperature.

3.7.1. CU Talent adds blocking solution to cover tissue

3.7.2. MED Talent covers chamber on bench then walks away

3.8. To stain the sections, use antibody dilution buffer (TEXT: PBS, 0,1% BSA, 0.25% Triton X-100) to dilute primary antibodies to the desired final concentration.

3.8.1. CU Talent pipettes dilution buffer from bottle or tube into a microtube

3.8.2. CU/ECU Talent pipettes from antibody stock bottle into tube of dilution buffer

3.9. Use filter paper to remove the blocking solution by pressing the edge of the slides against it before pipetting the primary antibodies (TEXT: ~75 (L) onto each tissue sample. 

3.9.1. ECU Talent uses filter paper to remove blocking solution

3.9.2. CU Talent pipettes primary antibodies onto samples

3.10. Incubates the slide overnight at 4(C, then, after blotting off the antibody solution, wash the slides with PBS/BSA three times for 5 minutes each.  

3.10.1. WIDE Talent places slides into fridge

3.10.2.  CU talent moves slides into glass holder containing the wash solution
3.11. Add secondary antibodies diluted 1:500 to the tissue samples and incubate in the humidified chamber in the dark at room temperature for 1 hour.
Video Editor: For shots 3.11.1 & 3.11.2, the author says “there should be no bubbles in the liquid in these shots. Avoid showing bubbles.”
3.11.1. MED/CU Talent adds solution to samples

3.11.2. MED Talent covers samples (places in dark) and walks away

3.12. After washing the slides three times with PBS/BSA, incubate with a 1:5000 solution of DAPI in PBS/BSA for 10 minutes before using distilled water to wash the slides extensively 3-4 times.
3.12.1. CU Talent removes last wash from samples

3.12.2. CU Talent adds DAPI solution from a labeled tube

3.12.3. CU Talent washes samples with distilled water from labeled container

3.13. Wipe away any excess liquid, then use a small drop of mounting medium and a cover slip to mount the sample, avoiding air bubbles. 

3.13.1. CU Talent wipes away liquid from a slide

3.13.2. ECU Talent adds a small drop of mounting medium to a slide than places a coverslip on top

3.14. To seal the coverslips, place a drop of clear nail polish on one corner of the coverslip and allow it to dry for ~5 minutes before sealing the remaining corners.  Finally, seal the short and long edges.

3.14.1. ECU Talent places a drop of nail polish on a corner of a coverslip

3.14.2. ECU Talent places drops on the remaining three corners

3.14.3. CU Talent seals short and long edges

3.15. Allow the polish to dry completely before imaging on a fluorescent microscope. 


3.15.1. MED Talent sitting at scope places a slide on stage and begins to image

4. Results: Senescence Markers in Human Brain Tissue 
4.1. These images illustrate p16INK4A and GFAP staining in an Alzheimer’s Disease patient and an age-matched control subject. p16INK4A staining is diffusely localized throughout the nucleus where its signal is markedly elevated compared with the background levels. GFAP staining is cytoplasmic and the number of astrocytes that are positive for p16INK4A is expressed as percent of the total number of GFAP-positive cells.
4.1.1. LAB MEDIA Figure 1
4.2. As shown in this example, high background levels of staining may preclude proper analysis and identification of senescent cells in tissue sections. 
4.2.1. LAB MEDIA Figure 2
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete: http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj 

5. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.
5.1. Author name _Elizabeth Crowe_______: Once mastered, this technique can be done in under 5 hours/30min spread out over 2 consecutive days  if it is performed properly.
5.2. Author name Alessandro Bitto________: While attempting this procedure, it’s important to remember to _never let the slides dry until mounted with coverslips and mounting medium.
5.3. Author name ____Claudio Torres_____: After watching this video, you should have a good understanding of how to ___detect cells demonstrating biomarkers of senescence in human brain tissue.
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 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.  

Insert your media filenames here.
4.1 - 50520_Torres_Figure1.tiff

4.2 - 50520_Torres_Figure2.tiff

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.
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