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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

Can you record movies/images using your own microscope camera? (Y/N)_________  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 

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.) _______2.9-2.11, serial filtration for nuclei isolation; 3.2, ultrasonication to prepare chromatin ____________________________________
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.) ______3.2, ultrasonication to prepare chromatin____________________
E.  Location: Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ___________________________________________________ 
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 experimental procedure is to allow preparation of high-quality nuclei from cross-linked skeletal muscle, which can then be used for chromatin immunoprecipitation studies. (Intro) 
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Seung-Hee Yoo: This method can help answer key questions in the muscle and circadian field, such as genomic studies using muscle tissues and cells in a circadian or other time-sensitive context [1-MED]. 
1.1.1. Seung-Hee speaks toward the camera, interview style.
1.2. Seung-Hee Yoo: The main advantage of this technique is that it allows immediate cross-linking of the samples and the filtration-based procedure can be reliably conducted to isolate high-quality nuclei with minimal myofibril contamination [1-MED].   
1.2.1. Seung-Hee speaks toward the camera, interview style.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. ** Kazunari Nohara: Though this method can provide insight into skeletal muscle, it can also be applied to other systems, such as cardiac and smooth muscles [1-MED].
1.3.1. Kazunari speaks toward the camera, interview style.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Texas Health Science Center at Houston [1-Title Card].
1.4.1. Title Card
Authors, in accordance with out interview requirements (see instructions in the original version of the script) the optional statements are meant to be said by an author not saying the required interviews.  Also, the Introduction of Demonstrator is meant for when the demonstrator is not speaking themselves in the intro. To address both of these issues, I substituted Kazunari for Seung-Hee in speaking the optional statement.  You will both be introduced with on-screen text.  Further, the summary you included was removed as the experimental goal is limited to 40 words.  We find that the video comes out very static when we start with a lengthy explanation and that is why we quickly get into the protocol itself.
Protocol: (read by voice talent at JoVE)
2. Nuclei Isolation from Cross-linked Skeletal Muscle
2.1. Weigh and mince hind limb skeletal muscle, isolated from approximately 20-week old C57 black 6 male mice, in ice-cold phosphate buffered saline as described previously [1-MED-TXT].
2.1.1. Talent minces hind limb skeletal muscle, isolated from approximately 20-week old C57 black 6 male mice, in ice-cold phosphate buffered saline.  TEXT Overlay: See text for reference  
2.2. Place the minced skeletal muscle tissue in a 50-milliliter conical tube containing 10 milliliters of PBS on ice [1-CU].  Then, centrifuge the sample at 300 x g and 4 degrees Celsius for 5 minutes [2-MED].  Carefully remove the PBS supernatant by aspiration [3-ECU].
2.2.1. 50-milliliter conical tube containing 10 milliliters of PBS on ice as talent places the minced skeletal tissue there.
2.2.2. Talent places the sample into the centrifuge, shuts lid and turns on.
2.2.3. Pellet as talent carefully removes the PBS supernatant by aspiration.
2.3. Estimate the pellet volume in each 50-milliliter tube by using reference tubes with 1, 2 and 3 milliliters of water [1-MED-over the shoulder].  Add 7 volumes of ice-cold 1% formaldehyde in PBS… [2-MED] and homogenize the samples on ice using a probe tissue homogenizer [3-CU].
2.3.1. Talent compares the pellet volume to reference tubes with 1, 2, and 3 milliliters or water.
2.3.2. Talent adds 7 volumes of ice-cold 1% formaldehyde in PBS.  Use labeled containers.
2.3.3. Sample is homogenized.
2.4. Next, cross-link the sample by incubating it at room temperature for 10 minutes [1-MED-over the shoulder].  Quench the cross-linking reaction through the addition of 1 Molar glycine to a final concentration of 0.125 Molar, followed by incubation for 5 minutes at room temperature [2-CU].
2.4.1. Talent leaves the sample to incubate at room temperature and starts an adjacent timer to count-down from 10 minutes.
2.4.2. Cross-linking reaction as talent adds 1 M glycine from a labeled container and starts an adjacent timer to count down from 5 minutes.
2.5. After centrifuging the sample at 3,000 x g for 5 minutes at 4 degrees Celsius [1/2-?], remove the supernatant via aspiration [3-MED-over the shoulder].
2.5.1. Centrifuge

2.5.2. Talent removes the sample from the centrifuge 
2.5.3. Talent aspirates the supernatant.
2.6. Rinse the pellet by resuspending it in 10 milliliters of ice-cold base buffer containing freshly added protease inhibitors [1-CU-TXT].
2.6.1. Pellet as talent resuspends in10 milliliters of ice-cold base buffer containing freshly added protease inhibitors.  Use labeled containers.  TEXT Overlay: See text for base buffer recipe  
2.7. Centrifuge the sample again [1-?] and carefully remove the supernatant by aspiration [3-MED-TXT].  Then, resuspend the pellet in 6 milliliters of lysis buffer containing freshly added protease inhibitors [4-MED-over the shoulder-TXT].
2.7.1. Talent removes the sample from the centrifuge
2.7.3 Talent aspirates the supernatant.  TEXT Overlay: 3,000 x g for 5 min at 4 ºC
2.7.4 Talent resuspends the pellet in 6 millliliters of lysis buffer containing the freshly added protease inhibitors.  Use labeled containers.  TEXT Overlay: See text for lysis buffer
2.8 Transfer the sample to a prechilled 15 milliliter Dounce homogenizer and incubate for 10 minutes on ice [1-MED].  Dounce homogenize each sample on ice with 15 slow strokes using a loose pestle…  [2-CU] followed by 15 strokes with a tight pestle to release the nuclei [3-MED-over the shoulder]. 
2.8.1 Pre-chilled 15 mL Dounce homogenizer as talent transfers the sample there and then places on ice. Tail end of 2.7.4?
2.8.2 Dounce homogenizer with sample as talent homogenizes with slow strokes using the loose pestle.
2.8.3 Homogenizer as talent switches to the tight pestle and begins homogenizing.
2.9 Kazunari Nohara:  The following serial filtration steps are the key to isolation of high-quality nuclei [1-MED].
2.9.1 Kazunari speaks toward the camera, interview style.    
2.10 Filter the homogenate through a cell strainer and rinse with 4 milliliters of lysis buffer [1/1a-CU-TXT].  Then, centrifuge the samples at 1,000 x g for 10 minutes at 4 degrees Celsius [2-MED-over the shoulder]. 
2.10.1 Cell strainer as talent filters the homogenate there and 
2.10.1a rinses with lysis buffer.  TEXT Overlay: Pore size: 100 µm
2.10.2 Talent places the sample into the centrifuge, shuts lid and starts run.
2.11 Resuspend the pellet into 5 milliliters of ice-cold base buffer and dounce 10 times with a tight pestle to release the nuclei [1/2-MED].   Then, filter the suspension through a cell strainer [3-MED-over the shoulder-TXT].  Rinse the tube with 2 milliliters of base buffer and filter again [3-CU-TXT].
2.11.1 Aspirate, then…2.11.2
2.11.2 Talent resuspends pellet in 5 mL of ice-cold base buffer, transfers it to the homogenizer and begins douncing it with the tight pestle.
2.11.3 Talent filters the suspension through a cell strainer, then Tube and filter as talent rinses the tube and filters rinse. TEXT Overlay: Pore size: 70 µm
2.12 Repeat the filtration with cell strainers of gradually reduced pore size [1/1a-MED-TXT].
2.12.1 Talent repeats the filtration using a reduced pore size.  TEXT Overlay: Pore sizes = 40 µm, 30 µm, 20 µm and 10 µm  
2.12.1a reduced pore size 
2.13 Finally, centrifuge at 1,000 x g at 4 degrees Celsius for 10 minutes [1-CU].  Remove the supernatant and resuspend the pellet in 500 microliters of base buffer [2-MED-over the shoulder] before centrifuging again [.  Discard the supernatant and store the pellet at minus 80 degrees Celsius [3-MED or WIDE].
2.13.1 Centrifuge as talent places the sample there, shuts lid and turns on. Use 2.10.2
2.13.2 Talent removes the supernatant and resuspends the pellet in 500 microliters of base buffer.  Use labeled containers.
2.13.3 Centrifuge again
2.13.4 Talent removes supernatant
3 Sonication 
3.1 Thaw the samples in 500 microliters of SDS lysis buffer and resuspend with gentle pipetting [1-MED-TXT].  Transfer the nuclei DNA suspension to a glass vial on ice [2-CU].
3.1.1 Talent resuspends the thawed samples in 500 microliters of SDS lysis buffer and resuspend with gentle pipetting.  TEXT Overlay: See text for SDS lysis buffer
3.1.2 Glass vial on ice as talent transfers the nuclei DNA suspension there.
3.2 Kazunari Nohara:  Choosing the right sonication platform and condition is critical for chromatin preparation from isolated nuclei [1-MED].
3.2.1 Kazunari speaks toward the camera, interview style.    
3.3 Run the sonication with focused bursts of ultrasonic acoustic energy [1-?] from a dish-shaped transducer using the settings outlined in the text protocol [2-MED-over the shoulder].
3.3.1 Setting up sonicator

3.3.2 Talent sonicates the sample.
3.4 Transfer the sonicated chromatin to a 1.5 milliliter tube [1-CU].  Then, centrifuge at 12,000 x g for 15 minutes and transfer the supernatant to a new tube [3-MED].
3.4.1 Sonicated sample as talent transfers to a new 1.5 mL tube.
3.4.3 Talent pulls the sample out of the centrifuge and transfers the supernatant to a new tube.  
3.5 Next, transfer 50 microliters of the sonicated sample into a new 1.5 milliliter tube for reverse crosslinking overnight at 65 degrees Celsius; harvesting of the DNA samples is described in the following section [1-CU].  Freeze the remaining samples at minus 80 degrees Celsius [2-MED-over the shoulder]. 
3.5.1 New 1.5 mL tube as talent transfers 50 microliters of the sonicated sample there.  
3.5.2 Talent places the remaining samples in the -80 degree freezer.
4 ChIP
4.1 Following evaluation of sonication and quantitation as described in the text protocol, aliquot the thawed chromatin to approximately 100 to 120 micrograms per tube [1-MED-over the shoulder].  Then, dilute the chromatin 1 to 10 with immunoprecipitation buffer [2-CU-TXT].
4.1.1 Talent aliquots the thawed chromatin to approximately 100 to 120 micrograms per tube. Combined with 4.1.2
4.1.2 Tubes of the aliquoted samples as talent dilutes with RIPA from a labeled container.  TEXT Overlay: See text for radioimmunoprecipitation assay buffer (RIPA) included in 4.1.1
4.2 Next, add 40 microliters of a fifty percent slurry of BSA-pre-blocked Protein A/G agarose or IgY beads… [1-MED-over the shoulder-TXT] and incubate on a rotator for 3 hours at 4 degrees Celsius [2-CU].
4.2.1 Talent adds 40 microliters of bead solution.  TEXT Overlay: See text for preparation of bead solution 
4.2.2 Sample as it rotates at 4 degrees Celsius.
4.3 After centrifuging the sample at 1,000 x g for 10 minutes [1-?], carefully transfer the supernatant to new tubes [2-ECU].  Then, add antibodies at 1 microgram of antibody per 25 to 100 micrograms of chromatin DNA [3-MED-over the shoulder].  Rotate gently overnight at 4 degrees Celsius and approximately 15 rpm [4-MED].
4.3.1 Centrifuge sample

4.3.2 Centrifuged sample as talent carefully removes the supernatant.
4.3.3 Talent adds antibodies.  Use labeled containers. 
4.3.4 Talent places the samples onto the incubator. Use 4.2.2
4.4 Then, add 10 microliters of BSA-pre-blocked Protein A/G agarose or IgY beads and mix [1-CU].  Rotate the bead suspension in the cold room for 2 hours [2-MED-over the shoulder].
4.4.1 Sample tubes as talent adds 10 microliters of BSA-pre-blocked Protein A/G agarose or IgY beads to the sample.
4.4.2 Talent leaves the labeled tubes to rotate in a cold room and starts an adjacent timer to count down from 2 hours.
4.5 Next, wash the beads with RIPA buffer [2], followed by high salt buffer [3], lithium chloride buffer [4] and Tris-EDTA as detailed in the text protocol [5-MED]. 
4.5.2 Talent adds 1 mL of RIPA to the beads from a labeled container.  Include other labeled containers of buffer in the shot.
4.5.3 High salt buffer

4.5.4 Lithium chloride

4.5.5 Tris-EDTA
4.6 Following washing, elute the DNA from the beads by first centrifuging at 1,000 x g for 1 minute [1] and carefully removing the supernatant [2-MED-over the shoulder].
4.6.1 Centrifuge use 4.3.1

4.6.2 Talent carefully removes the supernatant. Use 4.3.2
4.7 Resuspend the beads with 50 microliters of elution buffer [1-CU-TXT].  Then, incubate for 10 minutes at 65 degrees Celsius [2-MED-over the shoulder].  Following incubation, centrifuge at 12,000 x g for 5 minutes [3-CU].
4.7.1 Beads as talent resuspends in 50 microliters of elution buffer from a labeled container.  TEXT Overlay: See text for elution buffer
4.7.2 Talent leaves the beads to incubate at 65 degrees Celsius and starts an adjacent timer to count-down from 10 minutes.
4.7.3 Centrifuge as talent places the sample there, closes lid, and starts run. Use 4.3.1
4.8 Remove the supernatant [2-?] and add another 50 microliters of elution buffer before centrifuging once again at 12,000 x g for 5 minutes [3-MED].  The final elution volume will be 100 microliters [4-CU].
4.8.2 Talent removes the supernatant 
4.8.3 adds another 50 microliters of elution buffer.
4.8.4 Talent combines the eluted samples to a total volume of 100 microliters.  Use labeled containers.  
4.9 To reverse crosslinking and perform DNA elution, first incubate the eluted chromatin overnight at 65 degrees Celsius [1-MED].  Then, add 1.0 microliters of RNase A before incubating for 30 minutes at 37 degrees Celsius [2/2a-CU].   Subsequently incubate with 8 microliters of 10 milligrams per milliliter protease K for 30 minutes at 55 degrees Celsius [3-MED-over the shoulder].
4.9.1 Talent leaves the sample to incubate at 65 degrees Celsius.
4.9.2 Sample as talent adds RNase A from a labeled tube.
4.9.2.a incubate at 37 degrees
4.9.3 Talent leaves the sample to incubate with the protease K at 55 degrees Celsius and starts a timer to count-down from 30 minutes.
4.10 Harvest the DNA by using a PCR cleanup kit with elution volume at 50 microliters according to the manufacturer’s protocol [2-MED].  Finally, analyze the profiles by Real-time qPCR as previously described [3-MED-over the shoulder-TXT].
NOTE: These shots might just have shots of the reagents. This should still be okay under the existing VO.
4.10.1 Harvest DNA 
4.10.2 Talent sets up the PCR cleanup reaction.
4.10.3 Talent works to analyze the Real-time qPCR profiles.  TEXT Overlay: See text for references 
5 Results: Purification of High-Quality Nuclei from Crosslinked Skeletal Muscle Suitable for Chromatin Immunoprecipitation 
5.1 Sequential filtration effectively removed tissue debris.  Representative images of samples [1-LM] after the initial filtration… [2-LM] and after serial filtration are shown here for comparison [3-LM]. 

5.1.1 56013fig1large_noABlabel – Authors, please provide a version of figure 1 for the video without the A and B labels on the microscope panel images.
5.1.2 56013fig1large_noABlabel – Editors, please highlight the left column of microscope image panels.
5.1.3 56013fig1large_noABlabel – Editors, please highlight the right column of microscope image panels.
5.2 Progressive chromatin shredding through ten cycles of sonication is revealed through running an agarose gel [1-LM].  Ten cycles of sonication with the digested chromatin resulted in DNA of approximately 500 base-pairs [2-LM]. 
5.2.1 56013fig2large
5.2.2 56013fig2large – Editors, please highlight the smear of DNA in the 10 cycles lane.
5.3 Here, representative qPCR results for BMAL1 ChIP (pronounced as “B-mal-one chip”) with mouse skeletal muscle samples collected at ZT6 and ZT18 (pronounced as ZT-six and ZT-eighteen”) are shown [1-LM].  Analysis at the Dbp locations of the E-Box elements on the Dbp gene reveal that, consistent with previous results, BMAL1-binding peaks at around ZT6 [2-LM]. 
5.3.1 56013fig3large
5.3.2 56013fig3large – Editors, please highlight the red peaks in the plot.
Authors, please correct pronunciations if indication is incorrect.
6 Conclusion (said by authors on camera)

6.1 Seung-Hee Yoo: Once mastered, preparation of nuclei can be done in 5 to 6 hours if it is performed properly [1-MED].
6.1.1 Seung-Hee speaks toward the camera, interview style.
6.2 Kazunari Nohara: After watching this video, you should have a good understanding of how to use the filtration-based method to purify high-quality nuclei and chromatin DNA from cross-linked muscle tissue [1-MED].
6.2.1 Kazunari speaks toward the camera, interview style.
6.3 Seung-Hee Yoo: While attempting this procedure, it’s important to remember to maintain samples on ice or in a cold room, and save sample aliquots for microscopic checking before and after the filtration steps [1-MED].
6.3.1 Seung-Hee speaks toward the camera, interview style.
6.4 Kazunari Nohara: After its development, this technique paved the way for researchers in the fields of muscle and genomics to explore circadian or time-sensitive dynamics of chromatin protein interaction in various muscle tissues [1-MED].
6.4.1 Kazunari speaks toward the camera, interview style.
6.5 Seung-Hee Yoo: Following this procedure, other methods like ChIP-sequencing can be performed in order to answer additional questions like global patterns of transcription factor binding in muscle tissues [1-MED].
6.5.1 Seung-Hee speaks toward the camera, interview style.
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. 
56013fig1large_noABlabel – Authors, please provide a version of figure 1 for the video without the A and B labels on the microscope panel images.
56013fig2large
56013fig3large
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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