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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? YES

Can you record images/video using your own microscope/camera setup? NO  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? YES 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 3.3.3, 3.3.4,  6.1.3, 6.2.1
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Assuring efficient brain tissue homogenization, obtaining histone pellet after the 1h15min spin, histone wash. 

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? YES 
Different rooms in the same lab space. 
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Claes Wahlestedt: This method allows for precise quantification of core histones H3 and H4 and their post-translational modifications from cell and tissue extracts, consequently leading to the generation of high-quality, reproducible results [1-MED]. 

1.1.1. Named author states the above, looking slightly off to the side. 

1.2. Claude-Henry Volmar: The presented technique has three main advantages. First, it preserves native post-translational modifications of histones. Secondly, it bypasses expensive low-throughput methods. Finally, it is fully compatible with downstream medium-throughput applications.[1-MED]. 
1.2.1. Named author states the above, looking slightly off to the side. 

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Claes Wahlestedt: Demonstrating the procedure will be Karolina Janczura, a talented graduate student from my laboratory, who fully optimized this protocol and employed the technique to answer important questions regarding epigenetic regulations of Alzheimer’s disease hallmarks.  
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera. TEXT: Janczura et al., PNAS, 2018 (In Press) Video editor: This interview format and text overlay was approved by Adria. 
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
All mice were housed in a humidity- and temperature-controlled, AAALAC-accredited animal facility at the University of Miami Miller School of Medicine. All experiments were approved by the University of Miami Miller School of Medicine Institutional Animal Care and Use Committee (IACUC) and conducted according to specifications of the NIH. 

Protocol: (read by voice talent at JoVE)
2. Preparation of the Sample Extract 
2.1. To begin, plate the cells in 10-centimeter tissue cultured-treated dishes with the appropriate cell culture media, according to the text protocol [1-CU]. Allow the cells to grow until they reach about 90% confluency [2-MED-TXT].
2.1.1. Talent plates cells in one of the dishes 

2.1.2. Talent places the dish into an incubator. TEXT: 37 °C; 5% CO2 
2.2. After the cells have reached the desired confluency [1-LM]…, gently aspirate the culture media [2-CU]… and wash the cells twice with pre-warmed serum-free media [3-CU].
2.2.1. Image of cells at ~90% confluency taken with 20X magnification.
2.2.2. Talent sits at the tissue culture hood and aspirates the culture media from the dish of cells. 

2.2.3. Talent washes the cells once under the tissue culture hood. 
2.3. After this, remove the serum-free media from the cells [1-CU]… and place the 10-centimeter dishes on ice [2-CU]. Add 1 milliliter of ice-cold extraction buffer to each dish [3-CU-TXT]. 

2.3.1. Talent aspirates the serum-free media from the dish. 

2.3.2. Talent places the dish on ice on the lab bench.  
2.3.3. Talent adds 1mL of extraction buffer to the dish. TEXT: See text for extraction buffer composition
2.4. Using a plastic cell scraper, collect the cells in the extraction buffer [1-CU]… and transfer them to a labeled 1.5-milliliter tube [2-CU]. Then, place the tubes on ice [3-MED].
2.4.1. Talent uses a cell scraper to scrape the cells out of the dish. 
2.4.2. Talent transfers the cells to a labeled tube with a 1,000-microliter pipette. Videographer: Make sure label on tube is visible in shot. 
2.4.3. Talent places the tubes on ice. 
2.5. If frozen tissue is used, place the tissue in a pre-chilled 1.5-milliliter tube and briefly thaw it on ice [1-MED]. Next, homogenize the brain tissue with a handheld homogenizer [2-CU]… using the recommended amount of extraction buffer and number of strokes [3-CU-TXT].
2.5.1. Talent places frozen brain tissue into a tube and places the tube on ice. 
2.5.2. Talent shows the homogenizer containing extraction buffer and the sample to the camera and starts the homogenization process.
2.5.3. Talent continues to homogenize the brain tissue. TEXT: Cerebellum: ~1.0 mL Extraction Buffer; ~40 strokes 
2.6. Homogenization is complete when there are no visible tissue fragments and the solution takes on a milky appearance [1-CU].
2.6.1. Talent checks that the homogenization is complete by tilting the homogenizer and looking at the solution. Videographer: Obtain sufficient detail of the solution to show there are no bits of brain tissue and that the solution looks milky. An ECU shot may be more appropriate here. 
2.7. After this, use a single channel 1,000-microliter pipette to transfer the homogenate to a pre-chilled 1.5-milliliter tube and place the tubes on ice [1-CU].
2.7.1. Talent uses a pipette to transfer the homogenized brain tissue to a new tube and places the tubes on ice. 
3. Preparation of the Crude Histone Extract
3.1. Place the tube containing the cell lysates and homogenized brain tissue on a rotating platform rotating at 15 rpm’s at 4 degrees Celsius [1-MED-TXT].
3.1.1. Talent places the tube onto a rotator and starts the rotation. TEXT: See text for recommended rotation times
3.2. After this, centrifuge the tube at maximum speed for 10 minutes at 4 degrees Celsius [1-MED]. Next, transfer the supernatant to a new, pre-chilled 1.5-milliliter tube and discard the pellet [2-CU].
3.2.1. Talent places the tube of cell lysates and brain tissue into the centrifuge, shuts the lid, and starts the spin. 
3.2.2. Talent uses a pipette to remove the supernatant from the tube and puts the supernatant into a new, labeled tube. 
3.3. Next, neutralize the histones with a quarter volume of neutralization buffer [1-CU]... and mix by pipetting up and down [2-CU]. Use pH strips to check the pH of the mixture [3-CU]… and further adjust the pH with neutralization buffer, if needed [4-CU-TXT].
3.3.1. Talent adds neutralization buffer to the mixture. 
3.3.2. Talent pipets up and down to mix the mixture. 
3.3.3. Talent dips a pH strip into the mixture. 
3.3.4. After dipping into mixture, talent compares the pH strip with the pH standard scale. 
3.4. Karolina J. Janczura: If acidic histones are not neutralized during this step, they will not bind to the column membrane properly, will pass through the column and will be detected in the column flow-through [1-MED].      

3.4.1. Named author states the above, looking slightly off to the side. 
4. Evaluation of the Presence of Histone and/or Non-histone Protein in Histone Extract
4.1. Add 37.5 microliters of the sample to 12.5 microliters of sample buffer [1-CU]. After a brief centrifugation, denature the mixture at 99 degrees Celsius for 10 minutes [2-MED]. After this, place the tubes on ice and spin them briefly to collect condensate [3-CU].
4.1.1. Talent adds some of the brain tissue/cell culture sample to a tube, then adds sample buffer.
4.1.2. Talent places the tube of sample and sample buffer mixture into a heat block. TEXT: 99 °C; 10 min
4.1.3. Talent places the tubes on ice and spins briefly to collect any sample condensation. 
4.2. Load the sample onto an S-D-S-PAGE gel and run the gel at 100 volts for 1 hour [1-CU]. Then, stain the gel overnight [2-CU-TXT]… and de-stain it with during three consecutive washes [3-CU-TXT]. 
4.2.1. Talent finishes loading the samples into the wells of the gel and starts the gel run. Videographer: Obtain multiple takes, this is repeated. 
4.2.2. Talent adds the blue stain to the gel. TEXT: Coomassie Brilliant Blue R-250 Staining Solution 

4.2.3. Talent washes the gel once. TEXT: Coomassie Brilliant Blue R-250 Destaining Solution 
5. Purification of Core Histones 
5.1. First, add 500 microliters of equilibration buffer to each spin column [1-CU-TXT]. Centrifuge the column for three minutes [2-MED-TXT]. Discard the flow through and repeat centrifugation one more time [3-CU].
5.1.1. Talent adds buffer to one of the spin columns. TEXT: Do not touch column membrane
5.1.2. Talent places the column in the centrifuge. TEXT: 4 °C; 800 x g
5.1.3. Talent discards the flow through and places the column back in the centrifuge. 
5.2. After this, add 500 microliters of the sample to the column [1-CU]. Centrifuge the column for three minutes and collect the flow through [2-CU-TXT]. Then, analyze the column flow through as previously described [3-CU].
5.2.1. Talent adds the sample to a column. 
5.2.2. Talent removes the column from the centrifuge and collects the flow through. TEXT: Repeat until entire sample is loaded Videographer: Obtain multiple takes, this is repeated. 
5.2.3. Use 4.2.1.
5.3. Add 500 microliters of wash buffer to the column [1-CU]. Centrifuge the column for three minutes and collect the flow through [2-CU-TXT]. 
5.3.1. Talent adds wash buffer to the column. 
5.3.2. Use 5.2.2. TEXT: Repeat 3x; Do not pool flow-through
5.4. Transfer the column to a new, labeled 1.5-milliliter tube [1-CU]. Add 50 microliters of histone elution buffer to the column [2-CU]. After centrifuging the column, save the flow-through containing histone proteins [3-CU].
5.4.1. Talent places the column in a new tube. Videographer: Ensure label is visible in the shot. 
5.4.2. Talent adds elution buffer to the column. TEXT: Do not touch column membrane. 
5.4.3. Talent removes the column from the centrifuge and keeps the flow-through.
6. Precipitation of Core Histones
6.1. Under a chemical hood, add perchloric acid to the purified histones to achieve a final concentration of 4% perchloric acid [1-CU-TXT]. Pipet up and down six times to mix [3-CU].
6.1.1. Talent adds perchloric acid to the tube of histones under a chemical hood. TEXT: Centrifuge 3 s
6.1.2. Talent removes the tube of histones from the centrifuge to show that all of the liquid is pooled at the bottom of the tube. 
6.1.3. Talent pipets up and down to mix the histones and perchloric acid.
6.2. If the histones in the sample are very concentrated, the solution will become cloudy after the addition of perchloric acid [1-ECU]. After this, incubate the tube at 4 degrees Celsius for 24 hours [2-MED].
6.2.1. Show detail of two tubes of solution next to each other. One has not had PCA added and the other is cloudy because it has had PCA added to it. Video editor: Label the not-cloudy tube with “No PCA” and label the cloud tube with “PCA Added”.
6.2.2. Talent puts the tubes (held in a rack) in a refrigerator  and shuts the refrigerator door. 
6.3. Karolina J. Janczura: If overnight histone acid precipitation is successful, a small white pellet will be visible on the bottom of the vial after the centrifugation step. When washing the pellet in the consecutive steps, assure the pellet is not disturbed as it can easily detach from the vial bottom [1-MED].
6.3.1. Named author states the above, looking slightly off to the side. Authors: Since you are telling the viewer all about the pellet here, I removed your added narration from step 6.4.
6.4. The next day, centrifuge the samples for 75 minutes in pre-chilled microcentrifuge tube [1-MED-TXT]. Carefully, aspirate the supernatant and add 500 microliters ice-cold perchloric acid to the pelleted sample [2-ECU-TXT]. 
6.4.1. Talent places the tubes of sample into the centrifuge. TEXT: 4 °C; Max speed
6.4.2. Talent adds perchloric acid to the pellet without disturbing it. Show detail of the pellet remaining undisturbed TEXT: Repeat 2x
6.5. After centrifuging the sample for 10 minutes at maximum speed, aspirate the supernatant [1-CU]. Add 500 microliters of ice-cold acetone to the sample, taking care not to disturb pellet [2-CU-TXT]. 
6.5.1. Talent removes the sample from the centrifuge and removes the supernatant. 
6.5.2. Talent adds acetone to the sample. TEXT: Repeat 2x
6.6. Next, remove the supernatant and allow the tubes to dry uncapped on ice for 30 minutes [1-CU]. Then, remove the tubes from the ice and allow the sample to dry at room temperature for 5 minutes [2-CU].
6.6.1. Talent removes the supernatant from one tube and places it on ice, leaving the cap off. 
6.6.2. Talent takes the tube off the ice and sets it in a rack to dry at room temperature. 
6.7. After the pellet is dry, resuspend it in 30 microliters of sterile water [1-CU]. Cap the tubes and allow the histones to reconstitute on ice for 30 to 50 minutes [2-CU]. After checking that the pellet is resuspended, recap the tubes and remove them from the ice [3-CU].
6.7.1. Talent adds sterile water to the pellet and flicks the tube.
6.7.2. Talent caps the tube and sets the tube on ice. 
6.7.3. Talent uncaps the tube, looks at the pellet, recaps the tube, and removes it from the ice. 
7. Results: Human Microglial BV2 Histone Purified and Quantification in Wild Type and Transgenic Mouse Brain 
7.1. In this protocol, histones from human microglial BV2 cells were purified and the extract composition was analyzed. The stained gel demonstrates that extraction times, between 15 minutes and 24 hours, did not affect the overall composition of the crude histone extracts [1-LM]. 
7.1.1. Figure 2 
7.2. The efficiency of histone binding to the column’s matrix was analyzed via staining of the gel. Column efficiency was approximately 100%, as evidenced by the absence of detectable histone proteins in the column flow through [1-LM].
7.2.1. Figure 3
7.3. Regardless of the extraction time duration, i.e. 15min, 2h or 24h, first column wash eliminates the largest amounts of non-histone proteins from the extract [1-LM]. 
7.3.1. Figure 4A, 4B, 4C Video editor: Show these figures simultaneously. 
7.4. The purified histone protein fractions from the 24-hour extraction group contained more H3 and H4 histones when compared to 15 min and 2 hours extraction times [1-LM]. The first column elution was approximately 100% efficient, as evidenced by the lack of histone proteins in the second eluate [2-LM]. 
7.4.1. Figure 5A
7.4.2. Figure 5B
7.5. Crude histones were then extracted from the whole mouse brain and after translational modification and measured [1-LM]. In response to the broadly acting HDAC inhibitor, tributyrin, H4K12 acetylation increased in the extract. However, the specificity of the antibody decreased due to presence of impurities in the crude extract [2-LM]. 

7.5.1.  Figure 6A
7.5.2. Figure 6B

7.6. The histone purification protocol was completed with the prefrontal cortex of triple transgenic AD mice treated with the class one and two-b HDAC inhibitor, M344, and the single pure core histone fraction was evaluated for changes in H4K12 acetylation [1-LM]. Total histones were detected and a significant increase of H4K12 acetylation was observed in response to M344 [2-LM].

7.6.1. Figure 7A
7.6.2. Figure 7B

8. Conclusion (said by authors on camera)
8.1. Karolina J. Janczura: While attempting this procedure, it’s important to remember to perform the multiple checkpoints described within the protocol to validate successful histone purification throughout the process [1-MED].
8.1.1. Named author states the above, looking slightly off to the side.     
8.2. Karolina J. Janczura: Following this procedure, additional questions regarding histone phosphorylation and methylation status can be addressed. [1-MED]
8.2.1. Named author states the above, looking slightly off to the side.
8.3. Karolina J. Janczura: Development of this technique paved the way for researchers in our lab to analyze epigenetic mechanisms involved in Alzheimer’s disease.  However, it can be used in a variety of disease models where chromatin modification is hypothesized to play a significant role. [1-MED]
8.3.1. Named author states the above, looking slightly off to the side.

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, .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.  

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 are included in the email accompanying the finalized script.
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