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Authors, please fill out the brief questionnaire below.   
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

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.) _Steps 2.4, 3.4, 3.5, and 4.6__________________________________________
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.) _Optimization of lysis and fixation in Step 2__________________________
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/N) ___N____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Author Interviews) – The total introduction should not exceed 150 words. 
A. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Cristina: This method can help answer key questions in the transcriptional regulation field, such as the role of chromatin interactions. [1-MED]
1.1.1. Cristina speaks towards the camera, interview style.

1.2. Cristina: The main advantage of this technique is that it provides a relatively unbiased capture of the interactions for a locus of interest.   [1-MED]
1.2.1. Cristina speaks towards the camera, interview style.

B. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Erin: Though this method can provide insight into promoter-enhancer interactions, it can also be applied to identify other chromatin interactions, such as insulators. [1-MED]
1.3.1. Erin speaks towards the camera, interview style.

1.4. Inez: Generally, individuals new to this method will struggle because it takes several days for the protocol and the primer design requires trial and error and atypical primer orientation. [1-MED]
1.4.1. Inez speaks towards the camera, interview style.

*Note to the Authors: Goal and interview statements have been edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
Also, I removed introduction to demonstrator, because Erin already has a speaking part where she will be introduced. Thank you.
Protocol: (read by voice talent at JoVE)
2. Formaldehyde Cross-linking and Cell Lysis
2.1. To preserve chromatin interactions in cells of choice cross link them by adding 9.5 mL of 1% electron microscopy-grade formaldehyde in PBS (pronounce P-B-S) per 10,000,000 cells. [1-MED] Incubate the cells while rocking for 10 minutes at room temperature. [2-MED-TXT]
2.1.1. Talent adding formaldehyde to cells.

2.1.2. Talent placing the cells on the rocker/shaker and starts the timer. Timer in shot if possible. TEXT: Fixation conditions depend on cell type.
2.2. Transfer the reaction tubes to ice to quench the crosslinking reaction [1-MED] and add ice-cold 1-molar glycine (pronounce gly (rhymes with fly)-scene) to a final concentration of 0.125 molar and mix by gentle inversion. [2-MED]
2.2.1. Talent placing the tubes on ice.

2.2.2. Talent adding glycine and starts mixing.
2.3. After centrifuging and washing the cells according to the text protocol, resuspend the pellet in 125 microliters of 5mM EDTA (pronounce E-D-T-A) with 0.5% SDS (S-D-S) and 1x protease inhibitors. [1-CU] Incubate this cell suspension on ice for 10 minutes. [2-MED] 
2.3.1. Talent adding EDTA and starts resuspending.

2.3.2. Talent placing the tube on ice.

2.4. To make sure that the cells lysis is complete, mix 6 microliters of the cells with 6 microliters of Trypan (pronounce trye-pan) blue on a microscope slide [1-CU] and cover with a coverslip. [2-CU] View under a microscope… [3-MED] to see the interior of the lysed cells blue and un-lysed cells white. [4-LM] 
2.4.1. Talent adding cell suspension and then Trypan blue to the slide.
2.4.2. Talent covering with coverslip.

2.4.3. Talent observing the cells under a microscope. 

2.4.4. *Image of the lysed cells and un-lysed cells to be provided by the authors. Video editor: Emphasize blue parts when they are mentioned, and white when white is mentioned.
3. First Restriction Digestion and First Ligation
3.1. For the first restriction digestion add 30 microliters of 10x restriction enzyme buffer and 27 µL (microliters) of 20% Triton X-100 (pronounce tri-ton X-100) to the cell suspension and adjust the total volume to 300 µL with water. [1-MED-TXT] Remove a 15-µL aliquot and store at 4 °C as “Undigested control”. [2-CU]
3.1.1. Talent adding the buffer, then Triton-X and then water to the cells. Labels in visible in shot if possible. TEXT: For all buffers and solutions see the text. 
3.1.2. Talent removing an aliquot. Label in shot if possible.
3.2. To the remaining reaction mixture add 200 units of restriction enzyme 1. [1-CU] Incubate overnight at the temperature appropriate for the enzyme in a shaking heating block with 900 rpm agitation. [2-MED] The following day, add an additional 200 units of the enzyme and continue the incubation overnight. [3-MED]
3.2.1. Talent adds the enzyme to the mixture.

3.2.2. Talent places the tube in the shaking heating block.

3.2.3. Talent adds enzyme to the tube.

3.3. Remove a 15 μL aliquot and store at 4 °C as “Digested control”. [1-CU] To determine digestion efficiency, add 82.5 µL of 10 milli-molar Tris-HCl (pronounce triss-H-C-L) pH 7.5 to each undigested… and digested controls. [2-MED] Add 2.5 µL of proteinase K… [3-CU-TXT] and incubate for 1 h at 65 °C to reverse the formaldehyde cross-linking. [4-MED]
3.3.1. Talent pipetting in the tube labeled “Digested control”. Label in shot if possible.

3.3.2. Talent adds Tris to undigested and then digested control.

3.3.3. Talent adds Prot. K TEXT: 20 mg/mL
3.3.4. Placing the tubes in the incubator.

3.4. To isolate the digested DNA, add 100 µL of phenol-chloroform to the tube. [1-MED] Mix by several quick inversions to remove residual protein contamination. [2-CU] Centrifuge at 16,100 x g (always pronounce “x g” as Gs, plural of G) at room temperature for 5 min. [3-MED]
3.4.1. Talent adding phenol-chloroform
3.4.2. Talent mixing the tube.

3.4.3. Talent placing the tube in the centrifuge, closing and starting the run. 

3.5. After centrifugation transfer the aqueous phase to a new tube. [1-CU] Add sodium acetate… glycogen… and 100% ethanol to the tube [2-MED-TXT] and mix gently by inversion. [3-MED] Incubate at -80 °C for 1 hour to precipitate the DNA. [4-MED]
3.5.1. Talent transferring the aqueous phase

3.5.2. Talent adding sodium acetate, glycogen, and 100% ethanol to the tube. TEXT: 6.66 µL 3 M sodium acetate pH 5.2; 1 µL 20 mg/mL glycogen; 300 µL 100% ethanol
3.5.3. Mixing by inversion

3.5.4. Placing the tube in -80 °C freezer.

3.6. Centrifuge the tube at 16,100 x g at 4 °C for 20 minutes. [1-MED] Remove the supernatant… [2-CU] and then add 500 µL of 70% ethanol to wash the DNA pellet. [3-MED] 

3.6.1. Talent placing the tube in the centrifuge, closing and starting the run. 

3.6.2. Talent removes the supernatant. (Author Comment: Pellet was not visible. Please let me know if you want a still photo of a pellet) (Editor: I don’t see it specifically called for, so I don’t think we’ll need to call for a shot of the pellet)
3.6.3. Talent adds ethanol.

3.7. Centrifuge at 16,100 x g at RT for 5 min. [1-MED] After removing the supernatant…   air-dry the pellet at room temperature for 2 min to remove residual ethanol. [2-CU] Resuspend the dried pellet in 50 µL nuclease-free water and proceed to determine digestion efficiency by qPCR (pronounce Q-P-C-R) as described in the text protocol. [3-MED]
3.7.1. Talent placing the tube in the centrifuge, closing and starting the run. 

3.7.2. Talent removes the supernatant and places it on the bench to dry and starts the timer. 

3.7.3. Talent adds water and resuspends.

3.8. [1-MED] To prepare for ligation, heat-inactivate the restriction enzyme by incubating the tube for 20 min at 65 °C. [2-MED]
3.8.1. Talent with the sample on the bench in front preparing for next steps.
3.8.2. Talent placing the tube in the incubator.

3.9. Then transfer the contents of the tube to a 50 mL conical tube [1-CU] and add nuclease-free water, 10x ligase buffer, and T4 DNA Ligase. [2-MED-TXT] Mix gently by swirling… [3-CU] and incubate overnight at 16 °C and proceed as described in the written protocol [4-MED].
3.9.1. Talent transferring to a 50 mL tube.
3.9.2. Talent adding water, buffer, ligase. TEXT: 6 mL H2O; 700 µL 10x ligase buffer; 50 U T4 DNA Ligase
3.9.3. Talent swirls the tube to mix.

3.9.4. Talent places the tube for incubation.

4. Cross-linking Reversion, Chromatin Isolation and Further Analyses
4.1. To reverse cross-linking, add 15 µL of Proteinase K [1-MED]… and incubate overnight at 65 °C. [1-MED] [4.1.1B] On the following day, add 30 µL of RNase A [2-MED-TXT]… and incubate 45 min at 37 °C. [2-MED-TXT] [4.1.2B]
4.1.1. Talent adding Prot. K and placing the tube for incubation
4.1.1B. [Added Shot]: Talent places the tube for incubation (Editor: I do not know how this shot was slated)
4.1.2. Talent adding RNase A and placing the tube for incubation TEXT: RNase A 10 mg/mL (Editor: Keep the text overlay up for 4.1.2 and 4.1.2B)
4.1.2B. [Added Shot]: Talent places the tube for incubation (Editor: I do not know how this shot was slated)
4.2. To continue with chromatin isolation, add 7 mL of phenol-chloroform and mix by several quick inversions. [1-MED] Centrifuge the tube at 3300 x g at RT for 15 minutes. [2-MED]
4.2.1. Talent adding phenol-chloroform and starts mixing.
4.2.2. Talent placing the tube in the centrifuge and starting the run. 

4.3. After centrifugation, transfer the aqueous phase to a new 50-mL tube [1-CU] and add nuclease-free water… 3-molar sodium-acetate… glycogen… and 100% ethanol. [2-MED-TXT] Mix the contents and incubate at -80 °C for 1 hour. [3-MED]
4.3.1. Talent transferring aqueous phase to a new tube

4.3.2. Talent adding water, sodium-acetate, glycogen, and ethanol in that order. TEXT: 7.5 mL H2O; 1 mL 3 M sodium-acetate pH 5.6; 7 µL glycogen (20 mg/mL); 35 mL 100% EtOH
4.3.3. Talent mixing the contents of the tube.
4.4. After incubation, centrifuge the tube at 3900 x g at 4 °C for 20 min. [1-MED] Remove the supernatant… [2-ECU-TXT] and then wash the pellet with 10 mL of ice-cold 70% ethanol. [3-CU] Centrifuge at 3300 x g at 4 °C for 15 min. [4-MED]
4.4.1. Talent placing the tube in the centrifuge, closing and starting the run.

4.4.2. Talent removing the supernatant. TEXT: pellet may be difficult to see (Author Comment: Pellet was not visible. Please let me know if you want a still photo of a pellet) (Editor: I don’t see it specifically called for, so I don’t think we’ll need to call for a shot of the pellet)
4.4.3. Adding ethanol and washing the pellet.
4.4.4. Talent placing the tube in the centrifuge, closing and starting the run.

4.5. Remove the supernatant… and briefly dry the pellet at room temperature. [1-ECU] Dissolve the pellet in 150 µL of 10 millimolar Tris-HCl pH 7.5 [2-CU] at 37 °C. [3-MED] Store at -20 °C or continue with second restriction digestion, ligation and DNA purification as described in the text protocol. [4-MED]
4.5.1. Talent removing the supernatant and leaving the pellet on bench to dry.

4.5.2. Adding 10 mM Tris-HCl
4.5.3. Placing the tube to incubate at 37 °C
4.5.4. Placing the tube at -20 °C (Editor: I don’t know if the authors provided any alternative footage for this shot. If they did not, we may want to reuse a shot from the previous digestion OR just omit the VO entirely. Authors were unclear on what they wanted)
4.6. Following DNA purification, perform qPCR using inverse PCR primers and SYBR (Pronounce cyber) and ROX (Pronounce rocks) dyes… [1-MED] to determine the number of amplification cycles for inverse PCR amplification of unknown interacting sequences as described in text. [2-LM]
4.6.1. Talent at the PCR machine starting the run 
4.6.2. Figure_5 Video editor: when the VO says “to determine the number of amplification cycles  for inverse PCR amplification” emphasize the green and blue vertical dotted lines going up from number 28 on the graph.
4.7. To prepare DNA for sequencing, trim off bait sequences with third restriction digestion by digesting 1 microgram of purified product of inverse PCR as well as restriction enzyme monitor. [1-MED-TXT]
4.7.1. Talent setting up for restriction digestion and starts adding 1 µg of PCR product to the tube, and RE monitor to the separate tube. Labels in shot if possible. TEXT: For details see text.

4.8. Run the digested restriction enzyme or RE monitor on an agarose gel of a concentration appropriate for the expected fragments. [1-MED-over the shoulder] Finally, continue with inverse PCR product purification and preparation of sequencing library as described in the protocol. [2-MED]
4.8.1. Talent loading the product on the gel.

4.8.2. Talent prepping for PCR product purification on the bench in front. Labels in shot if possible.
5. Results: Representative Genomic Track of 4C-seq Read Coverage 
5.1. Third restriction digestion is important in this protocol for next-generation sequencing of circular chromosome conformation capture. This digestion trims off bait sequences, which can facilitate the identification of chromatin interactions. Agarose gel electrophoresis of digested RE monitor indicated sufficient digestion. [1-LM]
5.1.1. Figure 6 Video editor: Emphasize the second column, under “CviQI-digested monitor”, when the VO says the third sentence. 
5.2. After finished 4C sequencing, reads were trimmed and mapped to human reference genome hg38 (H-G-38) using BWA software. The majority of reads align at restriction sites HindIII (pronounce “hin-dee-three” (“hin” rhymes with bin)) or CviQI (pronounce “see-vee-eye-Q-one”) sites adjacent to HindIII sites, as expected. [1-LM]
5.2.1. Figure 7 Video editor: Emphasize the blue peaks when the VO says “The majority of reads” and emphasize words HindIII and CviQI when they are mentioned.
6. Conclusion (said by authors on camera)
6.1. Inez: While attempting this procedure, it’s important to remember to make sure your cells are lysed and the chromatin is sufficiently digested. [1-MED]
6.1.1. Inez speaks towards the camera, interview style
6.2. Inez: Following this procedure, other methods like Chromatin Immuno-Precipitation (ChIP) can be performed in order to answer additional questions such as identifying transcription factors involved in the identified chromatin interactions. [1-MED]
6.2.1. Inez speaks towards the camera, interview style
6.3. Erin: After its development, this technique paved the way for researchers in the chromatin field to explore physical regulatory networks. [1-MED]
6.3.1. Erin speaks towards the camera, interview style
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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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