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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _ NO ________ If yes, please list make and model of your microscope: ______________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___ NO______ 
C.  Which steps of your protocol will viewers benefit most from having filmed? 
Most steps in 2. Preparation of sections and in 3. VACC TOPO-based staining. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Adequate and not excessive digestion with Proteinase K during step 2.4 (too much and too little causes signal deterioration). Controls with shorter and longer digestion times might be needed to ensure success. 
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

The overall goal of this procedure is to selectively label active phagocytic cells which clear out cell corpses in stroke.
This is accomplished by first preparing components for the tyramide-based signal amplification reaction (P1).
The second step is to prepare the sections (P2).
Next, the labeling reaction is performed using the enzyme vaccinia topoisomerase and ligatable fluorescent probes (P3).
The final step is tyramide-based fluorescence signal enhancement (P4).
Ultimately, fluorescence microscopy is used to assess phagocytic clearance of dead cells in tissue sections of focal brain ischemia (P5).
P1: LAB MEDIA: 51261 schematic, first panel on top, start with empty tubes and “fill” them with reagents
P2: LAB MEDIA: 51261 schematic, start with an empty dish filled with water and add the slides to it
P3: LAB MEDIA: 51261 schematic, take the slide out of the dish, in the panel “label sections” add the items (little yellow thing and helix) into the tube. Insert the pipette into the tube and pipette this solution onto the slide
P4: LAB MEDIA: 51261 schematic, repeat the steps for the “enhance signal” slide, make sure to turn the solution and slide green 

P5: LAB MEDIA: 51261 schematic, place the slide under the microscope or use figure 2
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Vladimir V. Didenko: The clearance of dead cells by phagocytes plays an important role in brain recovery after ischemia. The presented method determines the efficiency of this process by labeling only those phagocytes which actively remove dead cells.
1.2. Candace L. Minchew : Though this method provides insight into the ischemic brain, it can also be used to study ischemic injury in other organs and tissues where phagocytic clearance of dead cells is important.

Protocol (read by voice talent at JoVE):

2. Tyramide Signal Amplification (TSA) System 

2.1. Although the Tyramide Signal Amplification, or TSA, step occurs in the final stage of labeling, preparing for this reaction can take more than an hour. It is therefore more convenient to make the TSA reagents first.
2.1.1. WIDE: Talent enters laboratory 

2.1.2. MED: Talent approaches bench and opens TSA kit
2.2. The first step is to make the fluorophore tyramide stock solution. Add 300 µL of DMSO to the tyramide reagent vials included in the TSA labeling kit. 
2.2.1. MED: Talent makes fluorophore tyramide stock solution
2.3. Next, prepare the TNT wash buffer.

2.3.1. MED: Talent prepares buffer. Text overlay (TNT: Tris NaCl Tween; See text protocol for details). 
2.4. To completely dissolve the blocking reagent when making the TNB blocking buffer, slowly add it in small increments while stirring. Heat this solution gradually to 55 °C with continuous stirring.
2.4.1. MED: Talent dissolves blocking reagent. Text overlay (TNB: Tris NaCL Blocking; See text protocol for details)

2.4.2. MED: Shot of the solution stirring on the hotplate 

2.5. The solution will appear milky and should be brought to room temperature before using. Aliquot and store at -20 °C for long-term use.
2.5.1. CU: Shot of milky solution 

2.5.2. MED: Talent aliquots solution 

3. Section Preparation 
3.1. For this procedure, slides are prepared ahead of time by mounting 5 μm-thick sections cut from formalin-fixed tissue.  
3.1.1. MED: Talent holds up a slide to the camera
3.2. First, treat the sections with xylene for 15 minutes.

3.2.1. MED: Talent places slide in xylene

3.3. Rehydrate the sections through a series of ethanol washes followed by two washes in water.
3.3.1. MED: Talent places slides in ethanol. Text overlay (Soak in 96% EtOH 2 times for 5 min each; soak in 80% EtOH for 5 min)

3.3.2. MED: Talent washes slides. Text overlay (2 times for 5 min each)

3.4. Next, make the Proteinase K working solution by diluting a stock solution to 50 µg/ml in PBS. 
3.4.1. MED: Talent makes Proteinase K solution
3.5. Candace L. Minchew: The most difficult part of this experiment is determining the ideal length of time for the Proteinase K digestion. Controls with shorter and longer digestion times might be needed to ensure success.
3.5.1. Interview style: Talent looks at camera and says the above
3.6. Depending on the size and type of tissue, add the appropriate volume of Proteinase K working solution to the sections and incubate for 15 minutes at 23 ºC. 
3.6.1. MED: Talent adds proteinase K solution to sections
3.6.2. MED: Talent places sections in incubator

3.7. After the incubation, wash the sections in distilled water 2 times for 5 min each. 
3.7.1. MED: Talent places slides in water
3.8. While the sections are soaking, prepare the labeling mix containing the active probe.

3.8.1. MED: Talent walks away from soaking slides
4. VACC TOPO-based Staining
4.1. To prepare the active probe solution, combine the oligonucleotides with water, 1 M Tris HCL and the Vaccinia Topoisomerase supplied in the kit.
4.1.1. MED: Talent prepares active probe solution. Text overlay (VACC – vaccinia; TOPO – topoisomerase; See text protocol for details) 

4.2. Mix gently by pipetting and incubate at room temperature for 15 min to allow for probe activation.

4.2.1. MED: Talent mixes the solution

4.2.2. MED: Shot of the tube during incubation
4.3. After the second wash period, take the sections from the jar and aspirate off the remaining water.  When ready, apply the active probe solution prepared earlier.
4.3.1. MED: Talent removes water from sections

4.3.2. MED: Talent applies probe solution: Text overlay (25 µL per ~ 10x10 mm section). 
4.4. Coverslip the sections and incubate them for 15 min at 23 ºC. 
4.4.1. MED: Talent places slides in incubator

4.5. After the incubation, dip the slides in water to gently remove the coverslips.  Wash the slides in water 3 times for 5 min each.

4.5.1. MED: Talent dips slides to remove coverslips

4.5.2. MED: Talent washes slides in water
5. TSA Signal Enhancement

5.1. After the last wash, cover the tissue sections with TNB blocking buffer and incubate the slides in a humidified chamber for 30 min at room temperature.

5.1.1. MED: Talent applies blocking buffer

5.1.2. MED: Talent places slides in chamber
5.2. During this time, prepare a 1:100 dilution of streptavidin-horseradish peroxidase conjugates (SA-HRP) in TNB blocking buffer.
5.2.1. MED: Talent prepares solution. Text overlay (streptavidin-horseradish peroxidase conjugates (SA-HRP))
5.3. Retrieve the slides and aspirate the TNB blocking buffer away before applying the SA-HRP solution.  Use enough reagent to cover the entire tissue section.  Once covered, incubate the slides for 30 min at room temperature. 

5.3.1. MED: Talent aspirates off buffer
5.3.2. CU: Talent completely covers tissue section 

5.3.3. MED: Shot of slides during incubation
5.4. After the incubation, wash the slides 3 times for 5 min each in TNT wash buffer at room temperature. 

5.4.1. MED: Talent washes slides

5.5. Prepare a 1:50 dilution of fluorophore tyramide stock in 1X Amplification Diluent immediately before use.  Pipette this solution onto the slides, completely covering the tissue section.  Since the solution cannot be reused, discard any unused portion remaining.
5.5.1. MED: Talent prepares solution

5.5.2. CU: Talent covers entire section

5.5.3. MED: Talent throws away unused portion

5.6. Incubate the slides at room temperature for 3 to 10 min.  Monitor the fluorescence increase under the microscope until the first hints of structures are visible.  At this time, quickly proceed to the wash step.

5.6.1. MED: Shot of slides incubating

5.6.2. SCOPE of MED: Talent examines slides for fluorescence
5.6.3. MED: Talent washes slides

5.7. Wash the slides 3 times for 5 min each in TNT wash buffer at room temperature with agitation.

5.7.1. CU: Shot of slides during 5 min agitation

5.8. After washing, add the antifading solution with DAPI and coverslip.  Observe the results under a fluorescence microscope. 
5.8.1. MED: Talent adds DAPI to slides
5.8.2. SCOPE or MED: Talent views DAPI and FITC fluorescence.
6. Results:  Imaging Phagocytic Clearance
6.1. These images show two examples of phagocytic clearance.  The nuclear stain DAPI is shown in blue fluorescence and the ligatable VACC TOPO probe is shown in green fluorescence (6.1.1).  Diagrams of the events presented in these images (right column) show nuclei of phagocytes and pycnotic engulfed extra nuclei in various stages of digestion (6.1.2).
6.1.1. LAB MEDIA: Figure 2, Starting from the left bring in the first two panels, then the next two and then the two overlay panels
6.1.2. LAB MEDIA: Figure 2, last two panels
7. Conclusion (said by authors on camera)

7.1. Candace L. Minchew : Once mastered, this technique can be done in about 3 hours if it is performed properly.

7.2. Vladimir V. Didenko: After watching this video, you will know how to use ligatable fluorescent probes in tissue sections. You will also be able to selectively label active phagocytes clearing out dead cells in the ischemic brain.
Provided Media

Authors, please list all additional* 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, 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.  

*Figure files already uploaded do not need to be provided again unless modifications have been made.

Insert your media filenames here.

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.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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