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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed?

n/a
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.2. and 3.3., cell number should be in the appropriate number with proper fixation.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to analyze the expression of proliferation markers of interest by immunocytochemical and histological analyses of thromboplastin-plasma cell block-embedded tissue clots. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Shiv Poojan: This method can help answer key questions about the clinical pathology of cell block-embedded tissues. 
1.2. Shiv Poojan: The main advantage of this alternative method for immunocytochemical analysis of paraffin-embedded cell blocks is the technical simplicity of the procedures. 

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at National Cancer Center, Korea.
Protocol: (read by voice talent at JoVE)
2. HeLa Cell Serum Starvation 
2.1. When a 100-mm dish HeLa cell (Pronounce: he-la) culture reaches confluency, replace the supernatant [1-WIDE-TXT] with 10 mL of HeLa cell culture medium without FBS and return the dish to the cell culture incubator [2-MED].

2.1.1. Few seconds Talent adding medium to cells, with medium container visible in frame (TEXT: See text for all medium/reagent preparation details)

2.1.2. Talent placing dish into incubator

2.2. After 48 hours, wash the cells with 2 mL of PBS [1-CU] followed by incubation in 2 mL of 0.25% EDTA plus trypsin for 2-3 minutes at 37 °C and 5% CO2 [2-MED-over the shoulder].
2.2.1.  Few seconds cells being washed with PBS, with PBS container label visible in frame

2.2.2. Few seconds Talent adding trypsin-EDTA to dish, with trypsin-EDTA container visible in frame

2.3. When the cells have detached, stop the reaction with 5 mL of complete medium [1-CU] and transfer the cell solution into a 15-mL conical tube [2-MED].

2.3.1. Few seconds medium being added to cells

2.3.2. Few seconds Talent adding cells to tube

2.4. Collect the cells by centrifugation [1-MED-over the shoulder-TXT] followed by two washes in 2 mL of cold PBS per wash [2-CU].

2.4.1. Talent placing tube(s) into centrifuge (TEXT: 10 min, 300 x g, RT) 

2.4.2. Shot of pellet if visible, then few seconds PBS being added to cells, with PBS container label visible in frame 
2.5. After the second wash, replace the supernatant [1-MED] with 1 mL of 95% ethanol and mix the pellet by vortexing [2-CU]. 
2.5.1. Few seconds Talent adding ethanol to cells, with ethanol container visible in frame

2.5.2. Few seconds pellet being mixed
2.6. Then place the fixed cells on ice [1-MED].

2.6.1. Talent placing cells on ice

3. Cell Block Preparation 
3.1. To prepare a paraffin cell block, after collecting EDTA plasma from healthy donor blood, centrifuge the samples [1-WIDE-TXT] and transfer 200-400 microliter supernatant plasma aliquots into individual microfuge tubes [2-MED].

3.1.1. Talent placing tube(s) into centrifuge (TEXT: 10 min, 3,00 x g, RT).

3.1.2. Few seconds Talent adding plasma to tube(s)

3.2. Next, add about 200 microliters of plasma, about 200 microliters of thromboplastin, and about 200 microliters of 0.025 molar calcium chloride to the fixed HeLa cells [1-CU].

3.2.1. Shot of pellet if visible, then few seconds materials being added to tube, with plasma, thromboplastin, and calcium chloride container labels visible in frame

3.3. Allow the mixtures to form cell clots at room temperature for 10 minutes [1-MED]. Then wash the clots two times with 1 ml of PBS [2-CU], fully decanting the clots onto individual pieces of formalin-moistened filter paper after the second wash [3-ECU].

3.3.1. Few seconds Talent setting timer, with tube of cells visible in frame

3.3.2. Few seconds clot being washed, with PBS container label visible in frame

3.3.3. Few seconds at least one clot being decanted

3.4. Wrap the clots in the filter papers [1-CU] and use a pincette to place the clots into individual tissue cassettes in the center of four other pieces of formalin-moistened paper [2-MED-over the shoulder].
3.4.1. Few seconds clot(s) being wrapped

3.4.2. Few seconds Talent placing clot into cassette
3.5. Then place the tissue cassettes into glass jars containing 50 mL of buffered formalin for overnight formalin fixation at 4 °C [1-MED].
3.5.1. Few seconds Talent placing cassette into glass jar, with formalin container visible in frame
4. Tissue Processing and Paraffin Embedding 

4.1. The next morning, load the cassettes into a tissue processor for overnight water removal and fixed-cell conditioning [1-WIDE-TXT].

4.1.1. Few seconds Talent loading cassette(s) into processor (TEXT: See text for tissue processing details)  

4.2. At least one hour before the end of the processing procedure, turn on a heated embedding station to melt the paraffin [1-MED].

4.2.1. Few seconds Talent turning on station

4.3. When the embedding station and the clot are ready, confirm the presence of molten paraffin [1-ECU] in the metal mold and transfer a formed cell clot into the paraffin [2-CU].

4.3.1. Shot of melted paraffin 

4.3.2. Few seconds clot being placed into paraffin

4.4. Place a new tissue cassette without a lid into the metal mold [1-MED] and cover the cassette with more molten paraffin [2-CU].

4.4.1. Few seconds Talent placing cassette into mold

4.4.2. Few seconds cassette being covered with paraffin

4.5. Let the paraffin solidify in a cold plate for 30-60 seconds [1-MED]. Then separate the tissue cassette from the metal mold [2-CU-TXT].

4.5.1. Talent placing cassette onto cold plate

4.5.2. Few seconds cassette being separated from mold (TEXT: Repeat for each clot) 
5. Immunocytochemical Clot Analysis
5.1. To prepare sections for immunocytochemical analysis, locate a cell clot in one paraffin cell block [1-WIDE] and use a microtome to cut the block into 3-4 micrometer-thick slices [2-MED-over the shoulder].
5.1.1. Few seconds Talent locating clot 

5.1.2. Few seconds Talent cutting block
5.2. Place paraffin sections onto silane-coated glass slides [1-CU] and place the slides into a 37 °C oven for 30 minutes [2-MED-TXT].
5.2.1. Few seconds section being placed onto slide

5.2.2. Few seconds Talent placing slide(s) into oven (TEXT: Repeat for each cell block)
5.3. When the sections have adhered to the slides [1-ECU], de-paraffinize the slides in 50 mL of xylene for 4 minutes [2-MED] followed by dehydration of the sections with sequential, 2-minute, descending ethanol incubations [3-CU-TXT].

5.3.1. Shot of section adhered to slide

5.3.2. Talent placing slide(s) into xylene, with original xylene container visible in frame

5.3.3. Slide(s) being placed into 100% ethanol container, with sequential ethanol containers with labels visible in frame (TEXT: 100% EtOH -> 95% EtOH x2 -> EtOH 80%).

5.4. After the 80% ethanol incubation, rinse the sections in running water for 10 minutes [1-MED] and boil the slides in a jar containing 40 mL of Tris-EDTA (Pronounce: triss-E-D-T-A) retrieval buffer for 30 minutes [2-CU].

5.4.1. Few seconds Talent rinsing slide(s)

5.4.2. Few seconds slide(s) boiling/slide(s) being placed into boiling Tris-EDTA

5.5. At the end of the incubation, wash the antigen-retrieved slides under running water [1-MED] followed by a 10-minute incubation in 95% ethanol at 4 °C [2-CU].
5.5.1. Few seconds Talent rinsing slide(s)

5.5.2. Slide(s) being placed into 95% ethanol, with ethanol container label visible in frame
5.6. After air drying, use a hydrophobic pen to encircle the cell-staining area on each slide [1-CU].

5.6.1. Few seconds section being circled

5.7. Wash the slides in TBS-T (Pronounce: T-B-S-T) followed by incubation [1-MED-TXT] in hydrogen peroxide block for 15 minutes at room temperature to remove any remnant peroxidase activity [2-CU]. 

5.7.1. Talent adding TBST to slide(s), with original TBST container visible in frame (TEXT: TBS-T: Tris-buffered saline plus 0.2% Tween 20)

5.7.2. Few seconds block being added to section(s), with block container label visible in frame if possible

5.8. Wash the slides three times in TBS-T for 2 minutes each wash [1-MED-over the shoulder]. Then label the sections with 100 microliters of primary antibody mixture from the immunocytochemical-staining kit of interest for 1 hour [2-CU-TXT] followed by five 2-minute TBS-T washes [3-CU].

5.8.1. Few seconds Talent add TBS-T to section(s), with TBS-T container visible in frame

5.8.2. Few seconds antibod(ies) being added to slide(s), with antibody container label(s) visible in frame if possible (TEXT: See text for all antibody preparation details) 

5.8.3. Few seconds TBS-T being added to section(s), with TBS-T container visible in frame if possible

5.9. After the last wash, incubate the slides in primary antibody enhancer from the kit for 15 minutes at room temperature in the dark [1-MED].
5.9.1. Few seconds Talent adding enhancer to slide(s), with kit/enhance container visible in frame

5.10. At the end of the incubation, wash the sections four times in TBS-T [1-MED-over the shoulder], adding about 200 microliters of secondary antibody labeled with horseradish peroxidase after the last wash for a 30 minute incubation at room temperature [2-CU].
5.10.1.  Few seconds Talent adding TBS-T to slide(s), with TBS-T container visible in frame
5.10.2.  Few seconds antibod(ies) being added to slide(s), with antibody container label(s) visible in frame if possible
5.11. Wash the enhanced sections five times in fresh TBS-T [1-MED] followed by the addition of 100 microliters of diaminobenzidine solution per section for 3 minutes [2-CU].

5.11.1.  Few seconds Talent adding TBS-T to slide(s), with TBS-T container visible in frame
5.11.2.  Few seconds diaminobenzidine being added to slide(s), with diaminobenzidine container label visible in frame if possible

5.12. Wash the slides two times in TBS-T [1-MED] and label the sections with 100 microliters of hematoxylin solution for 1 minute [2-CU].

5.12.1.  Few seconds Talent adding TBS-T to slide(s), with TBS-T container visible in frame
5.12.2.  Few seconds hematoxylin being added to slide(s), with hematoxylin container label visible in frame if possible
5.13. Then wash the slides one more time in TBS-T [1-MED] and incubate the slides in 95% ethanol for 2 minutes [2-CU] followed by one dip in fresh 95% ethanol and two dips in 100% ethanol [3-CU].

5.13.1.  Few seconds Talent adding TBS-T to slide(s), with TBS-T container visible in frame
5.13.2.  Slide(s) being placed into 95% ethanol, with ethanol container label visible in frame
5.13.3.  Slide being dipped one time in 95% ethanol, then being dipped two times in 100% ethanol, with ethanol container labels visible in frame
5.14. Incubate the ethanol-dehydrated sections in 40 mL of xylene [1-MED] in a glass jar for 5 minutes and allow the slides to air dry [2-MED-over the shoulder].

5.14.1.  Few seconds Talent setting timer, with jar and original xylene container visible in frame
5.14.2.  Few seconds Talent placing slide(s) to dry

5.15. Then mount a coverslip onto each slide [1-CU] and observe the samples under a light microscope [2-MED].

5.15.1.  Few seconds coverslip being placed onto slide
5.15.2.  Few seconds Talent at microscope looking at slide
6. Results: Representative Histological and Immunocytochemical Analyses
6.1. Hematoxylin and eosin-staining of the paraffin-embedded tissue as just demonstrated reveals mostly intact nuclei and cytoplasm [1-LM], suggesting an excellent morphological preservation of the cell samples by this method [2-LM].

6.1.1. Figure_3_A.psd: outline/indicate some intact nuclei and cytoplasm OR no animation

6.1.2. Figure_3_A.psd: no animation

6.2. Poorly-prepared cell blocks, however, exhibit a poor morphology [1-LM] and irregular labeling, even if the samples are stained properly [2-LM].

6.2.1. Figure_3B.psd: please indicate cell(s) with poor morphology

6.2.2. Figure_3B.psd: please indicate cell(s) with irregular staining

6.3. Cytoskeleton-associated protein 2 is typically observed within the condensed chromatin, mitotic spindle [1-LM], and cytoplasm, and Ki-67 (Pronounce: K-I-sixty-seven) staining is seen in the cell nuclei [2-LM].

6.3.1. Figure_4_A.psd: please indicate dark brown/red staining of at least one cell

6.3.2. Figure _4_A.psd: please indicate light blue staining in nucleus of at least one cell

6.4. Only the cells with cytoskeleton-associated protein 2 staining in the condensed chromatin are mitotic cells [1-LM], whereas few cytoskeleton-associated protein 2-positive cells are found within the serum-starved HeLa cell culture population [2-LM].

6.4.1. Figure_4_A.psd: please add arrowheads as in original Figure 4A

6.4.2. Figure_4_B.psd: please add arrowhead as in original Figure 4B

6.5. Most of the highly mitotic HeLa cells are also Ki-67 positive [1-LM], while only about half of the serum-starved HeLa cells express this proliferation marker [2-LM].

6.5.1. Figure_4_C.psd: please indicate at least one dark red/brown cell OR no animation

6.5.2. Figure_4_D.psd: please indicate at least one dark red/brown cell OR no animation
7. Conclusion (said by authors on camera):
7.1. Shiv Poojan: Once mastered, this technique can be completed in 6 hours if it is performed properly.
7.2. Shiv Poojan: While attempting this procedure, it’s important to remember to dilute the cells to an appropriate density for making a good clot [1-CU].

7.2.1. Use 3.2.1. adding reagents to cells for transition as necessary
7.3.  Shiv Poojan: Following this procedure, other methods, like flow cytometric analysis of the fixed cells, can be performed to answer additional questions about the cell cycle phase during synchronization.
7.4. Shiv Poojan: After its development, this technique paved the way for researchers in the field of cellular pathology to explore expression profiling in cell lines while preserving morphological information in cultured cells.
7.5. Shiv Poojan: After watching this video, you should have a good understanding of how to perform immunocytochemistry and to prepare plasma thromboplastin blocks from cultured cells [1-MED].

7.5.1. Use 4.5.2. tissue block being separated from mold for transition as necessary
7.6. Shiv Poojan: Don't forget that working with hazardous reagents like xylene can be extremely hazardous and that precautions, such as wearing gloves and a lab coat, should always be taken while performing this procedure.    
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 
3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, 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. 

6.1. Figure _3_A.psd Hematoxylin-and-eosin-stained image of HeLa cells in a paraffin-embedded cell-block section 100 μm
6.2. Figure_3B.psd Irregular staining of Ki-67 in immunocytochemistry on a poorly prepared paraffin-embedded cell-block section 200 μm.

6.4.1. Figure_4_A.psd CKAP2 staining under highly mitotic conditions. 

6.4.1. Figure_4_B.psd CKAP2 staining under serum-starved conditions. 

6.5.1 Figure_4_C.psd Ki-67 staining under highly mitotic conditions. 

6.5.2 Figure_4_D.psd Ki-67 staining under serum-starved conditions. 100 μm 
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 in the email accompanying the finalized script.
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