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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  31
Number of Shots:  58 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· Fill out at least one required statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.3. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.4. Tissue sampling from human liver chimeric mice was performed in accordance with the European Union directive 86/609/EEC and approved by the ethical committee of the city and state of Hamburg in accordance with the principles of the Declaration of Helsinki.

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Tissue crosslinking
2.1. Begin by cutting about 50 milligrams of frozen tissue with a scalpel and tweezers on a dish placed on dry ice. Do not apply too much pressure on the scalpel as this will increase the risk of tissue pieces scattering outside of the cutting area [1]. Put the cut tissue in a 1.5-milliliter tube pre-chilled on dry ice [2-TXT].  
2.1.1. WIDE: Establishing shot of talent cutting frozen tissue. 
2.1.2. Talent putting the tissue in the tube. TEXT: CAUTION: Avoid thawing of the tissue
2.2. Move the tube containing the tissue to the mortar and let it sit there for 5 minutes. Then, apply pressure to the sample using a pre-chilled pestle until there are no more solid crumbles [1].
2.2.1. Talent crushing the tissue using the pestle.
2.3. Remove the tube containing the sample from the mortar, add 950 microliters of ice-cold PBS with the required inhibitors, and pipette up and down gently until the sample is completely resuspended [1]. 
2.3.1. Talent adding PBS and resuspending the sample.
2.4. Immediately transfer the tissue suspension to the homogenizer and apply 20 to 30 strokes with pestle A to obtain a finer suspension [1-TXT]. 
2.4.1. Talent using pestle A in the homogenizer. TEXT: Avoid foaming
2.5. Transfer the homogenate to a new 1.5-milliliter tube previously chilled on ice [1], then centrifuge the tube for 5 minutes at 1,300 x g and 4 degrees Celsius [2]. 
2.5.1. Talent transferring the homogenate to a new tube.
2.5.2. Talent placing the tube in a centrifuge.
2.6. Carefully remove the supernatant [1] and resuspend the pellet completely in 950 microliters of room temperature PBS by gentle pipetting [2].
2.6.1. Talent removing the supernatant.
2.6.2. Talent resuspending the pellet in PBS.
2.7. Then, add 63.6 microliters of 16% methanol-free formaldehyde to obtain a final concentration of 1% [1-TXT] and immediately rotate the tube for 10 minutes at room temperature [2]. 
2.7.1. Talent adding formaldehyde to the tube. TEXT: CAUTION: Formaldehyde is toxic
2.7.2. Talent placing the tube in a rotator.
2.8. After rotation, immediately add 113 microliters of 1.25 molar glycine at room temperature to obtain a 125 millimolar final concentration and rotate the tube for another 5 minutes [1].
2.8.1. Talent adding glycine to the tube.
2.9. Then, centrifuge the sample at 1,300 x g for 3 minutes at 4 degrees Celsius [1]. Discard the supernatant [2] and resuspend the pellet carefully by pipetting in 950 microliters of ice-cold PBS with the required inhibitors [3].
2.9.1. Talent placing the tube in the centrifuge. Videographer: Obtain multiple usable takes because this will be reused in 2.10.1.
2.9.2. Talent discarding the supernatant. 
2.9.3. Talent resuspending the pellet with PBS. Videographer: Obtain multiple usable takes because this will be reused in 2.10.2 
2.10. Centrifuge the sample again [1] and resuspend the pellet as previously demonstrated. Repeat the centrifugation step once more and immediately proceed to the chromatin isolation procedure [2].
2.10.1. Use 2.9.1
2.10.2. Use 2.9.3
3. Chromatin isolation
3.1. Add 950 microliters of Buffer A with the required inhibitors to the pellet and mix gently by pipetting until the pellet is completely resuspended [1]. Then, rotate the tube for 10 minutes at 4 degrees Celsius [2].
3.1.1. Talent adding Buffer A and resuspending the pellet.
3.1.2. Talent placing the tube in the rotator.
3.2. After rotation, centrifuge the sample at 2,000 x g for 5 minutes at 4 degrees Celsius [1] and carefully remove the supernatant [2].
3.2.1. Talent placing the tube in the centrifuge.
3.2.2. Talent removing the supernatant.
3.3. Add 950 microliters of Buffer B with the required inhibitors to the pellet and mix gently by pipetting until the pellet is completely resuspended [1]. Then, rotate the tube for 10 minutes at 4 degrees Celsius [2]. 
3.3.1. Talent adding Buffer B and resuspending the pellet.
3.3.2. Talent placing the tube in the rotator.
3.4. After rotation, centrifuge the sample at 2000 x g for 5 minutes at 4 degrees Celsius [1]. Remove the supernatant, then add 300 microliters of room temperature buffer C with the required inhibitors to the pellet and pipette vigorously [3].
3.4.1. Talent placing the tube in the centrifuge.
3.4.2. Talent adding Buffer C to the pellet and pipetting vigorously.
3.5. Vortex the sample for 15 to 30 seconds [1], then spin the tube briefly to collect the drops on the lid [2].
3.5.1. Talent vortexing the sample.
3.5.2. Talent spinning the tube.

4. Chromatin fragmentation
4.1. Transfer the sample to three clean 0.65-milliliter sonication-certified tubes, adding 100 microliters of lysed nuclei suspension per tube, then sonicate the chromatin for 28 cycles at high intensity with the 30 seconds ON and 30 seconds OFF [1-TXT].
4.1.1. Talent using the sonicator. TEXT: Ensure that the sonicator bath is properly cooled
4.2. Transfer the sonicated chromatin to a new 1.5-milliliter tube previously chilled on ice [1]. Add 30 microliters of Triton X-100 10% solution and vortex for 5 to 10 seconds [2]. 
4.2.1. Talent transferring the chromatin to a new tube.
4.2.2. Talent adding Triton X-100.
4.3. Then, centrifuge the tube at 16,000 x g for 15 minutes at 4 degrees Celsius [1] and transfer the supernatant to a clean 1.5-milliliter tube pre-chilled on ice [2-TXT].
4.3.1. Talent placing the tube in the centrifuge.
4.3.2. Talent transferring supernatant to a clean tube. 

5. DNA purification
5.1. Transfer 10 to 25 microliters of sheared chromatin to a new tube [1] and add Buffer C to reach a final volume of 200 microliters. Store the rest of the chromatin at -80 degrees Celsius until further use [2]. 
5.1.1. Talent transferring chromatin to a new tube.
5.1.2. Talent adding Buffer C. 
5.2. Add 8 microliters of 5 molar sodium chloride [1] and incubate for at least 6 hours at 65 degrees Celsius in a heating block while shaking at 1000 rpm. Extend the incubation overnight if possible [2].
5.2.1. Talent adding sodium chloride.
5.2.2. Talent placing the tube in a heating block. 
5.3. After letting the samples cool at room temperature for 5 minutes, add 2 microliters of RNase A (R-N-ase-A) [1] and incubate for 1 hour at 37 degrees Celsius while shaking at 1000 rpm [2]. Remove the samples from the heating block and add 7 microliters of 300 millimolar calcium chloride and 2 microliters of Proteinase K [3].
5.3.1. Talent adding RNase A.
5.3.2. Talent placing the samples in the heating block.
5.3.3. Talent adding calcium chloride and Proteinase K.
5.4. Incubate the samples in the heating block at 56 degrees Celsius for 30 minutes while shaking at 1000 rpm [1]. Meanwhile, prepare one phase-separation tube for every sample by centrifuging them down at 16,000 x g for 1 minute at 4 degrees Celsius [2].
5.4.1. Talent placing the samples in the heating block.
5.4.2. Talent preparing the one-phase separation tubes by centrifugation.
5.5. After removing the tubes from the heating block and letting them equilibrate at room temperature for 3 minutes, transfer 400 microliters of the sample to the previously centrifuged phase-separation tube [1].
5.5.1. Talent transferring sample to phase-separation tube.
5.6. Next, add 400 microliters of phenol-chloroform-isoamyl alcohol solution [1] and vortex for 5 seconds [2]. 
5.6.1. Talent adding phenol-chloroform-isoamyl alcohol solution
5.6.2. Talent vortexing the sample
5.7. Centrifuge the tube at 16,000 x g for 5 minutes at 4 degrees Celsius [1], then add 400 microliters of chloroform and vortex for 5 seconds [2-TXT].
5.7.1. Talent placing the tube in the centrifuge.
5.7.2. Talent adding chloroform. TEXT: CAUTION: Chloroform is toxic
5.8. Centrifuge the tube for another 5 minutes [1] and transfer 400 microliters of the upper phase to a new 1.5-milliliter tube that contains 24 microliters of 5 molar sodium chloride and 0.75 microliters glycogen, then briefly vortex the tube [2]. 
5.8.1. Talent placing the tube in a centrifuge.
5.8.2. Talen transferring the upper phase.
5.9. Add 1,055 microliters of 100% ethanol [1] and vortex thoroughly, ensuring proper mixing [2]. Then, incubate the sample at -80 degrees Celsius for 1 hour or at -20 degrees Celsius overnight [3-TXT].
5.9.1. Talent adding ethanol.
5.9.2. Talent vortexing the tube.
5.9.3. Talent incubating the sample at -80 °C. TEXT: To maximize yield, choose the overnight incubation
5.10. After the incubation is complete, centrifuge the sample at 16,000 x g for 30 minutes at 4 degrees Celsius [1] and carefully remove the supernatant without dislocating the pellet [2].
5.10.1. Talent placing the tube in the centrifuge.
5.10.2. ECU: Talent removing the supernatant without dislocating the pellet.
5.11. Add 500 microliters of cold 70% ethanol and tilt the tube gently to ensure the pellet is washed [1].
5.11.1. Talent adding ethanol and tilting the tube.
5.12. Centrifuge the tube at 16,000 x g for 15 minutes at 4 degrees Celsius [1]. Carefully remove the whole supernatant and let the pellet dry at room temperature. Alternatively, incubate the tube at 37 degrees Celsius for quicker drying [2].
5.12.1. Talent centrifuging the tube.
5.12.2. Talent removing supernatant.
5.13. Add 50 microliters of Tris-EDTA solution [1] and put the tube on the heating block for 5 to 10 minutes under shaking at 300 rpm, then analyze the DNA on a 1% agarose gel [2].
5.13.1. Talent adding Tris-EDTA.
5.13.2. Talent putting the tube on the heating block.





Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 218. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Representative ChIP-qPCR and ChIP-seq analysis
6.1. After de-crosslinking of chromatin and visualization of the DNA on agarose gel, successful shearing can be recognized by the presence of fragments in the range of 100 to 300 base pairs [1].
6.1.1. LAB MEDIA: Figure 2a. Video Editor: Emphasize the 100 to 300 bp bands seen in the sheared chromatin wells
6.2. The chromatin was successfully precipitated with H3K4me3, H3K27ac and H3K27me3 antibodies and further analyzed by qPCR [1]. Authors: Please confirm the pronunciation of the names of the antibodies.
6.2.1. LAB MEDIA: Figure 2b.
6.3. Chromosome 1 Open Reading Frame 43, Proteasome 20S Subunit Beta 2 and Glyceraldehyde 3-phosphate dehydrogenase promoter regions that are actively transcribed in the liver were enriched with H3K4me3 and H3K27ac [1].
6.3.1. LAB MEDIA: Figure 2b. Video Editor: Emphasize the C1orf43, PSMB2, and mGAPDH bars in the top graph
6.4. In comparison, Homeobox C13, Homeobox C12 and the mouse Myelin Transcription Factor 1 promoter regions that are silenced in the liver were not enriched, as expected [1]. H3K27me3 shows the opposite behavior, thereby confirming the success of the Chromatin Immunoprecipitation, or ChIP (chip), assay [2].
6.4.1. LAB MEDIA: Figure 2b. Video Editor: Emphasize the HOXC12, HOXC13, and mMyt1 bars in the top graph
6.4.2. LAB MEDIA: Figure 2b. Video Editor: Emphasize the lower graph
6.5. The chromatin was also successfully used for ChIP-seq. After sequencing, the reads were aligned to an index and separated according to species. A marked presence of H3K4me3 and H3K27ac at the transcription start site was seen for a considerable portion of the genes within both mouse and human chromatin [1].
6.5.1. LAB MEDIA: Figure 3a and 3c
6.6. The HOXC cluster is known for being transcriptionally inactive in both mouse and human livers. The profiling of H3K4me3 and H3K27ac shows peaks for these two post-translational modifications [1] while the signal intensity of H3K27me3 tends to be lower and more distributed [2]. Authors: Please confirm the pronunciation of HOXC.
6.6.1. LAB MEDIA: Figure 3c and 3d. Video Editor: Emphasize the light and dark green peaks in both graphs
6.6.2. LAB MEDIA: Figure 3c and 3d. Video Editor: Emphasize the red area in both graphs







Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one of the prompts below.
· Limit the statements to 30 words.
· Answer the question in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver the statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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