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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N
Can you record movies/images using your own microscope camera? 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: N/A
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? 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.) 2.3, 2.12, 3.3, 3.12, 3.15
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.) 2.3, 2.12
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? Y
 If yes, how far apart are the locations? 10 meters in same building
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. Alexander R. Fuchs: This method can help to provide key information in the field of oncology, such as the identification of putative targets in pathogenetic mechanisms to develop potential therapeutic interventions [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style.  

1.2. Alexander R. Fuchs: The main advantage of this technique is that one can detect the interaction of NFAT2 and other transcription factors with known and novel target genes [1-MED].
1.2.1. Named author states the above, looking slightly off to the side. Interview style.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Alexander R. Fuchs: Generally, individuals new to this method will struggle because optimal fixation and shearing conditions are difficult to establish [1-MED].
1.3.1. Named author states the above, looking slightly off to the side. Interview style.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
N/A

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
N/A
Protocol: (read by voice talent at JoVE)
2. Fixation, Cell Lysis, and Chromatin Shearing
2.1. To begin, fill a 1.5-milliliter tube with 1 milliliter of 37% formaldehyde. Then, fill another 1.5-milliliter tube with 1 milliliter of 1.25 molar glycine and a 5-milliliter tube with 4 milliliters of PBS [1-CU]. 
2.1.1. Talent prepares the tubes as described above, one at a time. 

2.2. Next, after the stimulation of the cells, spin the cells according to the text protocol [1-CU-TXT]… and resuspend the cells in 500 microliters of PBS and place the tube in an ice-filled box [2-CU].
2.2.1. Talent puts the 5mL tubes containing the cells into a centrifuge. Authors: Please make sure the labels are visible in the shot. TEXT: See text for cell stimulation
2.2.2. Talent adds PBS to one of the 5mL tubes with the cells. Then the PBS-tube is placed in the ice-filled box. 
2.3. Add 13.5 microliters of 37% formaldehyde to the cells and mix by pipetting up and down [1-CU]. Then, incubate the suspension at room temperature [2-MED-TXT]. 
2.3.1. Talent adds formaldehyde to one of the 5mL tubes with the cells and pipettes up and down. 

2.3.2. Talent sets the tube off to the side. TEXT: See text for incubation specifications

2.4. After this, add 57 microliters of 1.25 Molar glycine to stop the fixation [1-CU]… and allow the suspension to incubate at room temperature for 5 minutes [2-MED]. 

2.4.1. Talent adds glycine to the tube. 

2.4.2. Talent sets the tube off to the side to incubate at room temperature. 

2.5. Immediately following the incubation period, place the cells on ice and centrifuge the cells at 500 x g for 5 minutes at 4 degrees Celsius [1-MED-over the shoulder]. Then, aspirate the supernatant [2-CU].

2.5.1. Talent places the cells into the centrifuge. 

2.5.2. Talent removes the tube from the centrifuge and uses a pipette to remove the supernatant.

2.6. Next, wash the cells twice with 1 milliliters of ice-cold PBS at 200 x g for 5 minutes at 4 degrees Celsius and remove the supernatant [1-CU].

2.6.1. Talent adds PBS to the cell tube and places the tube in a centrifuge. 
2.7. Resuspend the cell pellet in 5 milliliters of lysis buffer 1 by pipetting up and down [1-CU]. Then, put the samples on ice and incubate them with shaking for 10 minutes [2-MED].

2.7.1. Talent adds lysis buffer 1 to the cell pellet and pipettes to resuspend the pellet. 

2.7.2. Talent places the tube containing the sample on ice and then places the entire container on a shaker. 

2.8. After this, centrifuge the tubes at 500 x g for 5 minutes at 4 degrees Celsius [1-MED]. Then, use a pipette to carefully remove the supernatant [2-CU].
2.8.1. Talent removes a tube from the ice container and places it into the centrifuge. Videographer: Obtain multiple useable takes. This shot is repeated.
2.8.2. Talent removes the tube from the centrifuge and uses a pipette to remove the supernatant. Videographer: Obtain multiple useable takes. This shot is repeated. 
2.9. Homogenize the cells in 5 milliliters of lysis buffer 2 and pipette up and down to mix [1-CU]. Then, incubate the cells on ice for 10 minutes with shaking [2-MED].
2.9.1. Talent adds lysis buffer 2 to the tube and pipettes up and down. 

2.9.2. Talent places the tube on ice and places the container of ice on a shaker. 

2.10. After the incubation period, centrifuge the tubes at 500 x g for 5 minutes at 4 degrees Celsius [1-MED]… and carefully remove the supernatant [2-CU].

2.10.1. Use 2.8.1.
2.10.2. Use 2.8.2.

2.11. Next, resuspend the cell pellet in shearing buffer 1 with 1x protease inhibitor [1-CU-TXT]. Then, incubate the cell suspension on ice for 10 minutes [2-MED].

2.11.1. Talent adds shearing buffer 1 with protease inhibitor to the cell pellet. 

2.11.2. Talent sets the tube in a container of ice. 
2.12. Transfer 140 microliters of the cell suspension to sonicator tubes, taking care to avoid forming air bubbles [1-CU]. Place the tubes in a focused ultra-sonicator at 7 degrees Celsius and shear for 10 or 7.5 minutes [2-MED-TXT].
2.12.1. Talent transfers cell suspension to 1-2 tubes. 

2.12.2. Talent places the tubes in the sonicator and starts the shearing cycle. TEXT: See text for shearing specifications

2.13. After shearing is complete, transfer the cell suspension into 1.5mL tubes, centrifuge the samples at 15,700 x g for 10 minutes at 4 degrees [1-MED-over the shoulder]… and collect the supernatant in a new tube [2-CU].
2.13.1. Talent places the 1.5mL tubes into the small centrifuge and starts the spin. 

2.13.2. Talent uses a pipette to gather the supernatant from the 1.5mL tubes into a new tube. 
3. Chromatin Immunoprecipitation 
3.1. First, prepare 20 microliters of protein A coated beads for each precipitations in one 1.5-milliliter tube [1-CU]. Allow the beads to settle on a magnetic rack for 1 minute and remove the supernatant [2-MED]. Then, wash the beads with 40 microliters of 1x ChIP buffer 1 (Pronunciation: “chip”) for each 20 microliters of protein A coated beads by pipetting up and down [3-CU].
3.1.1. Talent fills 1 tube with 40 microliters protein A coated beads. 

3.1.2. Talent places the tube of beads on the magnetic rack.

3.1.3. Talent washes one of the tubes with ChIP buffer 1 and pipettes up and down. Videographer: Obtain multiple useable takes. This shot will be repeated. 

3.2. Allow the beads to settle on a magnetic rack for 1 minute and remove the supernatant [1-MED]. Repeat this washing process 3 more times [2-CU]… before resuspending the beads in their original volume of 1x ChIP buffer 1 [3-CU].

3.2.1. Talent removes the tube from the magnetic rack and uses a pipette to remove the supernatant. 

3.2.2. Use 3.1.3.

3.2.3. Talent adds ChIP buffer 1 to the tube. 

3.3. Add BSA, protease inhibitor, 5x ChIP buffer, and ChIP seq (Pronunciation: “Chip sec”) grade water to the beads. [1-CU-TXT]. Next, add the sheared chromatin.
3.3.1. Two reaction tubes are prepared, one for the αNFAT2 antibody, another for the IgG antibody. TEXT: See Table 1
3.4. Use 10 micrograms of αNFAT2 antibody (Pronunciation: anti-N-F-A-T-2) to capture NFAT2 and 2.5 micrograms of IgG antibody as a control [1-MED-TXT].
3.4.1. Talent prepares one reaction tube with αNFAT2 antibody and another with IgG antibody. TEXT: See Table 1. Authors: Please makes sure the experimental and control tubes are clearly labeled. 
3.5. Incubate the mixtures over night at 4 degrees Celsius on a wheel rotating at 6 rpms [1-MED]. The next day, spin the tubes for 5 seconds at 7,000 x g and incubate them on the magnetic rack for 1 minute [2-MED].
3.5.1. Talent places the tube into the rotating wheel. Videographer: Obtain multiple usable takes of this shot. It will be repeated. 
3.5.2. Talent removes the tube from the wheel and places it onto the magnetic rack. 
3.6. Then, aspirate the supernatant [1-CU]… and wash the beads once with wash buffers 1, 2, 3, and 4 consecutively [2-CU].
3.6.1. Talent uses a pipette to remove the supernatant. 

3.6.2. Talent washes the beads once. Authors: Have the labeled containers of wash buffers 1, 2, 3, and 4 in the shot. 

3.7. Spin the tubes for 5 seconds at 7,000 x g before incubating the tubes on the magnetic rack for 1 minute [1-MED]. After this, remove the supernatant and add the next wash buffer [2-CU].
3.7.1. Talent places the tube in the centrifuge, shuts the lid, and starts the spin.  
3.7.2. Talent uses a pipette to remove the supernatant and add the next wash buffer. 
3.8. After the last wash, spin the tubes for 5 seconds at 7,000 x g, incubate the tubes on the magnetic rack for 1 minute [1-MED], remove the supernatant and take up the beads in 100 microliters of elution buffer 1 [2-MED]. Then, incubate the tubes on the rotating wheel for 30 minutes [3-MED].
3.8.1. Talent removes the tube from the centrifuge and places it on the magnetic rack. Videographer: Obtain multiple takes. This shot will be repeated. 
3.8.2. Talent removes the supernatant and draws up the beads into the pipette. 
3.8.3. Use 3.5.1.
3.9. Next, briefly spin the tubes and place them on a magnetic rack for 1 minute [1-MED]. Transfer the supernatant to a new 1.5-milliliter tube and add 4 microliters of elution buffer 2 [2-CU].
3.9.1. Use 3.8.1.
3.9.2. Talent uses a pipette to transfer the supernatant to a new tube and adds elution buffer 2. 

3.10. To create the input control, mix 1 microliter of the sheared chromatin with 99 microliters of elution buffer 1 and 4 microliters of elution buffer 2 [1-CU]. Then, incubate the samples for 4 hours at 65 degrees Celsius with shaking [2-MED-over the shoulder].
3.10.1. Talent mixes the sheared chromatin and elution buffers 1 and 2 in a fresh tube. 

3.10.2. Talent places the tube into the shaker. 

3.11. After this, add 100 microliters of 100% isopropanol to the tubes, vortex and spin the samples for 5 seconds at 7,000 x g [1-CU].
3.11.1. Talent adds isopropanol to one of the tubes, vortexes it and places the tube in the small centrifuge. 

3.12. Then, add 10 microliters of magnetic beads to each sample [1-CU]…, vortex and incubate the samples on a rotating wheel at room temperature for an hour [2-MED].
3.12.1. Talent adds magnetic beads to one of the sample tubes and vortexes. 

3.12.2. Use 3.5.1.
3.13. Next, spin the tubes briefly and place them on a magnetic rack for 1 minute [1-MED]. Aspirate the supernatant and resuspend the beads in 100 microliters of wash buffer 1 [2-CU].

3.13.1. Use 3.8.1.

3.13.2. Talent uses a pipette to remove the supernatant and adds wash buffer one to the sample tube. 

3.14. Invert the tubes to mix and incubate them for 5 minutes on a rotating wheel at room temperature [1-MED]. Next, briefly centrifuge the tubes, place them in a magnetic rack for 1 minute [2-MED]…, and use a pipette to remove the supernatant [3-CU].
3.14.1. Talent inverts one of the tubes to mix its contents and places it on the rotating wheel. 
3.14.2. Use 3.8.1.
3.14.3. Talent uses a pipette to remove the supernatant. 

3.15. Then, add 100 microliters of wash buffer 2 [1-CU], invert the tubes to mix and incubate them for 5 minutes on a rotating wheel at room temperature [1-CU] [3.15.1B]. After this, briefly centrifuge the tubes and place them in a magnetic rack for 1 minute [2-MED]. Remove the wash buffer 2 via aspiration and resuspend the beads in 55 microliters of elution buffer [3-CU].
3.15.1. Talent resuspends the beads with wash buffer 2, inverts the tube, and places the tube on the rotating wheel. Authors: Make sure the container of wash buffer 2 is labeled clearly. (Author Comment: Here, the resuspension with wash buffer 2 is shown, for the inverting and placing in the rotating wheel use step 3.14.1)
3.15.1B. Reuse 3.14.1

3.15.2. Talent removes the tube from the centrifuge and places it on the magnetic rack.
3.15.3. Talent aspirates the buffer and adds elution buffer to the tube.

3.16. To elute the precipitated DNA, incubate the samples in a rotating wheel at room temperature for 15 minutes [1-MED]. After this, spin the tubes briefly and place them in a magnetic rack for 1 minute [2-MED]. Finally, transfer the supernatant to new, 1.5-milliliter tubes [3-CU].
3.16.1. Talent places the tube onto the rotating wheel. 

3.16.2. Use 3.8.1.
3.16.3. Talent uses a pipette to transfer the supernatant to a clean tube. 
4. Results: qRT-PCR with Precipitated DNA Identified Specific Binding of NFAT2 to the LCK Promotor Region
4.1. This protocol was first performed with Jurkat (Pronunciation: “Jer” (as in jerk)-“cat”) cells, analyzing LCK as a potential NFAT2 target [1-LM]. 
4.1.1. Figure 4: Video editor: Show figure 4. 
4.2. As shown here, optimal results were documented by significant enrichment of the IL-2 positive control and LCK DNA [1-LM]. Suboptimal shearing or missing fixation may lead to poor quality DNA [2-LM].
4.2.1. Figure 4a: Video editor: Emphasize to figure 4a from figure 4. 

4.2.2. Figure 4b: Video editor: Show figure 4b. 

4.3. Finally, this protocol was performed with primary human CLL cells, with CD40L serving as the positive control and LCK as the experimental target [1-LM]. 
4.3.1. Figure 5: Video editor: Show both subfigures of figure 5.
4.4. As demonstrated by the strong enrichment of LCK DNA, LCK is a direct NFAT2 target in primary human CLL cells [1-LM]. Inadequate shearing, resulting in poor quality DNA, can return suboptimal results [2-LM].
4.4.1. Figure 5a: Video editor: Show figure 5a. 

4.4.2. Figure 5b: Video editor: Show figure 5b. 
5. Conclusion (said by authors on camera)

5.1. Alexander R. Fuchs: While attempting this procedure, it’s important to remember, that the fixation and sonication steps are crucial for the success of the method and might have to be adjusted to suit the cells being analyzed [1-MED].
5.1.1. Named author states the above, looking slightly off to the side. Interview style. 

5.1.2. Video editor: When the author refers to the fixation, pull some footage from 2.3.1. When author refers to sonication, pull some footage from 2.12.2.
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.  

4.1 20180524_JoVE_Figure4
4.2 20180524_JoVE_Figure5
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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