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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? NO 

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.) 
Step 2.1, .2.2, 3.2,3.3, 3.5, and 3.6
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.)
Step 3.1
E.  Will the filming need to take place in multiple locations? NO
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. Shintaro Iwasaki: This method can help answer key questions in the epigenetics field, such as how much chromatin modifications are regulated in a cell-type specific manner along genomes This method can help answer key questions in the epigenetics field, such as how much chromatin modifications are regulated in cell-type specific manner along genome [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. 
1.2. Shintaro Iwasaki: The main advantage of this technique is that we can isolate the chromatin from the targeted cell types in mice and also follow the typical ChIP-Seq downstreamThe main advantage of this technique is that we can isolate the chromatin from the targeted cell types in mouse and also follow the typical ChIP-Seq downstream [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!)  
1.3. Shintaro Iwasaki: Though this method can provide insights into neuron-specific tri-methyl on lysine 4 of Histone 3 in mice, it can also be applied to other histone modifications, other cell types, and other model organisms. Though this method can provide insight into neuron-specific tri-methyl on lysine 4 of Histone 3 in mice, it can also be applied to other histone modifications, other cell types, and other model organisms [1-MED].
1.3.1. Named author states the above, looking slightly off to the side.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Shintaro Iwasaki: Demonstrating the procedure will be Mari Mito, a technician from my laboratory. 

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Tissue Dissection
2.1. To begin, use fine spring scissors to dissect the tissue of interest into small pieces [1-CU]. Add the tissue fragments to a clean container filled with liquid nitrogen [2-CU].
2.1.1. Talent uses scissors to cut a piece of tissue into smaller pieces. 

2.1.2. Talent places the tissue fragments into a container with liquid nitrogen. 

2.2. Then, transfer the tissue fragments to 2-milliliter tubes filled with liquid nitrogen [1-CU]. Store the tubes at -80 degrees Celsius for 5 minutes with the cap open to evaporate the liquid nitrogen [2-CU].

2.2.1. Talent transfers the tissue fragments to small tubes of liquid nitrogen. 

2.2.2. Talent places the tubes (without the caps) into a freezer. 

3. Cell Fixation
3.1. Place the tubes containing the tissue samples on a chilled metal ice rack [1-MED]. Then, place a metal bullet in a 1.5-milliliter tube and chill it with liquid nitrogen [2-MED]… before placing the tube in the metal ice rack [3-CU].
3.1.1. Talent transfers the tubes of tissue fragments to a metal ice rack. Talent transfers the tubes of tissue fragments to a metal ice rack soaking in liquid nitrogen.
3.1.2. Talent puts a metal bullet into a tube and chills it with liquid nitrogen. 

3.1.3. Talent transfers the tube with the bullet to the metal ice rack.  [Videographer comments: 3.1.1 - 3.1.3 This is slated as 3.1.1 - 3.1.3, but actually contains content for 3.1.1 - 3.4.1 (all combined into one shot), but is missing steps 3.1.1 and 3.1.2. (Filename: P1210206.MOV)]
3.2. Place the chilled metal bullet to one of the sample tubes [1-CU]. Close the cap and set the tube into the tube holder of a cryogenic grinder [2-CU]. Immediately, dip the assembled tube holder in liquid nitrogen for 1 minute [3-MED].
3.2.1. Talent transfers the bullet to one of the tubes containing tissue. 

3.2.2. Talent closes the cap of the tube and puts the tube into the tube holder of a cryogenic grinder. Talent closes the cap of the tube and puts the tube into the tube holder of a cryogenic grinder soaking in liquid nitrogen.
3.2.3. Talent dips the entire tube holder apparatus in liquid nitrogen. 

3.3. Insert the frozen tube holder into the outer cassette of the cryogenic grinder [1-CU]… and shake it vigorously for 30 seconds 60 times [2-MED].
3.3.1. Talent inserts the tube holder into the cryogenic grinder. 
3.3.2. Talent uses the cryogenic grinder once. 

3.4. After this, disassemble the cryogenic grinder, remove the metal bullet, and place the tube into a pre-chilled sample cooler [1-MED]. Store the cooler at -20 degrees Celsius for 15 minutes [2-MED].

3.4.1. Talent removes the tube from the grinder, removes the bullet, and places the tube into a cooler.  [Videographer comment: The content in this shot "removes the bullet, and places the tube into a cooler" is found in 3.4.1 - Take 2 (Filename: P1210217.MOV)]
3.4.2. Talent places the cooler in a freezer. 

3.5. Then, add 900 microliters of 1% formaldehyde to the tube and pipet to mix [1-CU]. Transfer the suspension to a new 2-milliliter tube with 900 microliters of 1% formaldehyde [2-CU]. Next, fix the suspension for 10 minutes with gentle rotation at 23 degrees Celsius [3-MED].
3.5.1. Talent adds formaldehyde to the tube and pipets up and down to mix. 
3.5.2. Talent transfers the suspension to a new tube that has formaldehyde in it. 

3.5.3. Talent places the tube in a rotator in an incubator. 

3.6. To stop the fixation reaction, add 100 microliters of 2.5 molar glycine to the tube [1-CU]… and centrifuge at 3,000 g’s for 5 minutes at 4 degrees Celsius [2-MED]. After this, discard the supernatant and repeat the wash step 2 more times [3-CU].

3.6.1. Talent adds glycine to the tube. 

3.6.2. Talent shuts the lid of the centrifuge and starts the spin. Videographer: Do not focus on the object that the talent is placing into the centrifuge so this shot can be reused as needed. 

3.6.3. Talent removes the tube from the centrifuge and removes the supernatant from the tube. Videographer: Obtain multiple takes, this is repeated. [Videographer comment: The content in this shot “and removes the supernatant from the tube.” is found in shot 3.6.4 (Filename: P1210225.MOV)] 
3.7. Next, add 500 microliters of Lysis Buffer 1 to the pellet and pipet to mix [1-CU-TXT]. Centrifuge the tube for 5 minutes at 3,000 g’s at 4 degrees Celsius and discard the supernatant [2-CU].
3.7.0 [Added shot]: Wash the three samples with PBS 3 times.
3.7.0.a [Added shot]: and centrifuge the sample after each wash with PBS.
3.7.1. Talent adds Lysis Buffer 1 to the tube and pipets up and down to mix. TEXT: Rotate 10 min at 4 °C [Videographer comment: This shot is mis-slated as 3.8.1]
3.7.2. Use 3.6.3. or 3.7.0.a 

3.8. Add 1 milliliter of Lysis Buffer 2 to the pellet and vortex to mix [1-CU-TXT]. Then, centrifuge the suspension for 5 minutes at 3,000 g’s at 4 degrees Celsius and discard the supernatant [2-CU].

3.8.1. Talent adds Lysis Buffer 2 to the pellet and uses a vortexer to mix the suspension. TEXT: Rotate 10 min at 4 °C [Videographer comment: This shot is slated as 3.8.1 REAL]

3.8.2. Use 3.6.3. 
3.9. After this, add 800 microliters of radioimmunoprecipitation (Pronunciation: radio-immuno-precipitation) assay buffer with protease inhibitor cocktail to the pellet and pipet to mix [1-CU-TEXT]. Centrifuge the suspension for 5 minutes at 3,000 g’s at 4 degrees Celsius and discard the supernatant [2-MED].
3.9.1. Talent adds radioimmunoprecipitation assay buffer with protease inhibitor cocktail to the pellet and pipets up and down to resuspend the pellet. Obtain detail of the pellet as it is resuspended.  [Videographer comment: The content "Obtain detail of the pellet as it is resuspended." is found in shot 3.9.1A] TEXT: RIPA Buffer Video editor: Show text overlay when VO says “radioimmunoprecipitation assay buffer”
3.9.2. Use 3.6.2. 
3.10. Next, add 500 microliters of RIPA buffer (rip-ah) with protease inhibitor cocktail to the pellet [1-CU]. Then, centrifuge the suspension for 5 minutes at 3,000 g’s at 4 degrees Celsius and discard the supernatant [2-CU].
3.10.1. Talent adds RIPA buffer with protease inhibitor cocktail to the pellet. Videographer: Obtain multiple usable takes because this is repeated. 
3.10.2. Use 3.6.3. 
3.11. Add 1 milliliters of RIPA buffer with protease inhibitor cocktail [1-CU]. 
3.11.1. Use 3.10.1. (Talent adds RIPA buffer with protease inhibitor cocktail to the pellet.) Videographer: In their manuscript, the authors state they have to proceed to the next step immediately after completing this one.
4. Chromatin Shearing
4.1. Immediately after adding RIPA buffer with protease inhibitor cocktail, transfer the lysate to a sonicator tube [1-CU]… and place the tube on an ultrasonicator [2-MED].
4.1.1. Talent transfers the sample to a sonicator tube. 

4.1.2. Talent places the tube onto an ultrasonicator. [Videographer comment: Take 2: this was shot as a CU with no slate (filename: P1210242.MOV)]
4.2. Using the settings outlined in the text protocol, shear the chromatin [1-MED-TXT]. Then, transfer the sample to a 1.5-milliliter protein low binding tube [2-CU]… and centrifuge it for 5 minutes at 20,000 g’s at 4 degrees Celsius [3-MED].

4.2.1. Talent shears the chromatin in the sample. TEXT: 4 °C; peak incident power: 175 W; duty factor: 10%; cycles/burst: 200; time: 2,400 s [Videographer comment: This content is contained in shot 4.1.2 (Take 1 or 2)]
4.2.2. Talent transfers the sample to a protein low binding tube. [Videographer comment: this shot was mis-slated as 4.2.3]. [Shot added] Talent removes sample from ultrasonicator.
4.2.3. Use 3.6.2. 

4.3. Collect the supernatant from the sample and transfer it to a new protein low binding tube [1-CU].

4.3.1. Talent transfers the supernatant from the tube to a new tube. 
5. Quality Check of DNA (Reverse Crosslinking)
5.1. Mix 20 microliters of the lysate with 180 microliters of ChIP (Pronunciation: “chip” as in chocolate chip) Elution Buffer and 1% dodecyl sulfate in a P-C-R tube [1-CU]. Then, incubate the sample at 65 degrees Celsius in a thermal cycler [2-MED-TXT].
5.1.1. Talent mixes the lysate with elution buffer and dodecyl sulfate in a very small tube. Talent places the tube into a thermal cycler and does NOT shut the thermal cycler lid. TEXT: Keep lid open to avoid over-denaturation

5.2. Add 1 microliter of R-N-ase A to the sample, vortex to mix, [1-CU]… and incubate at 37 degrees Celsius for 30 minutes [2-MED]. Then, add 6.5 microliters of proteinase K, vortex to mix, and incubate at 55 degrees Celsius for 60 minutes [3-MED].

5.2.1. Talent adds RNase A to the tube and vortexes it. 

5.2.2. Talent places the tube in an incubator. 

5.2.3. Talent finishes vortexing the sample (this is after proteinase K has been added) and places the sample in an incubator. 

5.3. After this, transfer the reaction to a new D-N-A low binding tube [1-CU]. Add 200 microliters of Tris-E-D-T-A-Sodium-Chloride buffer and centrifuge for 5 minutes at 18,000 g’s [2-MED]. Collect the supernatant and mix it with the previously obtained supernatant [3-CU].
5.3.1. Talent transfers the sample/reaction to a new tube. 

5.3.2. Talent adds buffer to the tube and places the tube in the centrifuge. 

5.3.3. Talent uses a pipette to remove the supernatant from the tube and adds it to the supernatant obtained in step 4.3.1.

5.4. Next, add 900 microliters of ice-cold ethanol to the combined supernatant mixture [1-CU]… and incubate it for 1 hour at -20 degrees Celsius [2-MED].

5.4.1. Talent adds ethanol to the combined supernatant (from the previous step). 

5.4.2. Talent places the tube in the freezer and shuts the freezer door. 

5.5. Centrifuge the mixture for 30 minutes at 18,000 g’s and 4 degrees Celsius [1-MED]. Then, discard the supernatant and add 1 milliliter of ice-cold ethanol to the pellet [2-CU]… and repeat the centrifugation and wash steps once more [3-MED].

5.5.1. Use 3.6.2.

5.5.2. Talent uses a pipette to remove the supernatant from the pellet and adds ethanol to the pellet to resuspend it. Videographer: Obtain multiple takes. This is repeated. 

5.5.3. Use 5.5.2.

5.6. After this, discard the supernatant and thoroughly air-dry the pellet for 1 minute at room temperature [1-CU]. Then, add 50 microliters of Tris-E-D-T-A buffer to the pellet [2-CU]… and allow the D-N-A to dissolve at room temperature for 30 minutes [3-MED-TXT].
5.6.1. Talent carefully removes the supernatant from the pellet and sets the tube with the pellet off to the side to dry. 

5.6.2. Talent adds buffer to the pellet.

5.6.3. Talent sets the tube containing the pellet in buffer off to the side to incubate at room temperature. TEXT: Do not vortex or pipet

5.7. Finally, use a fluorometer to measure the concentration of the “input” D-N-A [1-MED]… and use a microfluidic electrophoresis machine to check the D-N-A size distribution [2-MED].

5.7.1. Talent measures the concentration of the DNA obtained in step 5.6.3 with a fluorometer. 

5.7.2. Talent performs brief actions that are representative of measuring DNA size via electrophoresis. 

6. Results: Tandem Chromatin Immunoprecipitation Sequencing (tChIP-Seq) Validated 
6.1. In this protocol, tandem chromatin immunoprecipitation sequencing was introduced and demonstrated. During the procedure, the quality of the D-N-A was tested at multiple steps [1-LM].
6.1.1. Figure 2
6.2. Immediately after sonication, the sheared D-N-A was isolated and tested with microfluidic electrophoresis machine [1-LM]. After using anti-FLAG (Pronunciation: “flag”) antibody [2-LM]… and anti-H-3-K-4-m-e-3 anti-body to perform affinity purification, the D-N-A quality was checked again [3-LM].
6.2.1. Figure 2A
6.2.2. Figure 2B
6.2.3. Figure 2D
6.3. The specificity of the immune-purification of D-N-A on H-2-B-FLAG was confirmed with negative control samples, where negligible amounts of D-N-A were detected [1-LM]. Further into the protocol, the quality of the sequencing library was verified [2-LM]. The successful ChIP (pronunciation: “chip” like chocolate chip) and tChIP (pronunciation: t-chip) were evidenced via enrichment analysis using primers targeting the promoter region of the G-A-P-D-H gene [3-LM].

6.3.1. Figure 2C

6.3.2. Figure 2E

6.3.3. Figure 2F

6.4. Representative read distributions along three neuron genes were obtained and the enrichment of reads at the 5 prime ends of the genes by neuron tChIP-Seq over whole brain tChIP-Seq was observed [1-LM].
6.4.1. Figure 3
7. Conclusion (said by authors on camera)

7.1. Shintaro Iwasaki: After its development, this technique paved the way for researchers in the field of epigenetics to explore cell-type specific histone modifications genome-widely in neurons of mice. After its development, this technique paved the way for researchers in the field of epigenetics to explore cell-type specific histone modifications genome-widely in neuron of mouse [1-MED].
7.1.1. Named author states the above, looking slightly off to the side. 
7.2. Shintaro Iwasaki: Don't forget that working with formaldehyde can be extremely hazardous and precautions such as wearing lab clothing and glasses should always be taken while performing this procedure [1-MED].   
7.2.1. 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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