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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)____Yes_____  

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

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: ___________Stereomicroscope Olympus SZ 61_________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____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.) 
2.5, 2.6, 2.8, 3.1, 4.2, 5.1

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.) 
2.6: the tissue of interest needs to be dissected to ensure purity from surrounding tissues. 
4.2: ChIP quality critically depends on properly sonicated chromatin. 
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) __No_____ 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 protocol is to investigate the binding profiles of different histone modifications using low abundance embryonic samples in order to improve the functional annotation of vertebrate genomes. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Alvaro Rada-Iglesias: This method can help answer key questions in the developmental biology field, such as which are the key enhancers and genes defining the identity of a particular embryonic tissue [1-MED].
1.1.1. Alvaro speaks towards the camera, interview style.
1.2. Rizwan Rehimi: The main advantages of this technique are that it requires limited biological material and that it can be used for both locus-specific and genome-wide analyses. [1-MED].
1.2.1. Rizwan speaks towards the camera, interview style.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Michaela Bartusel: Though this method can provide insights into transcriptional regulation or cellular heterogeneity within embryonic tissues, it can also be applied to other systems, such as patient samples. [1-MED].
1.3.1. Michaela 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.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. According to German animal care guidelines, no Institutional Animal Care and Use Committee (IACUC) approval was necessary to perform the chicken embryo experiments.
Protocol: (read by voice talent at JoVE)
2. Preparation of Eggs and Microdissection of Chicken Spinal Neural Tube (SNT)
2.1. To obtain stage-HH19 chicken embryos for this experiment, incubate fertile white leghorn hen eggs in horizontal orientation at 37 degrees Celsius and 80 percent humidity for 3 days [1-MED-over-the-shoulder-TXT].
2.1.1. Talent opens the incubator, places the eggs in, and closes it. TEXT Overlay: HH19= Hamburger Hamilton stage 19
2.2. To start isolating the HH19 embryos, make them accessible by extracting 3 milliliters of albumin with a 10-milliliter syringe to lower the blastoderm [1-MED-over-the-shoulder-TXT]. In order to remove extra-embryonic membranes, use fine scissors to make a small opening in the egg [2-CU]. Add 1 milliliter of Locke solution [3-MED- TXT]. With the help of a bended needle, add 0.5 ml of indian black ink [4-MED].
2.2.1. Talent uses the syringe and extracts albumin out of it. TEXT Overlay: Syringe needle: 0.90 x 40 mm. Perform all microdissections under cold conditions.
2.2.2. Talent uses scissors to cut the egg. 
2.2.3. Talent adds the solution. TEXT Overlay: For all solutions and buffers, see Supplementary Materials.

2.2.4. Added shot: MED: Talent adds ink
2.3. Use fine surgical scissors and forceps to cut off the extra embryonic membrane that surrounds the embryo. Then, transfer the embryo with a perforated spoon to a 4.5-centimeter Petri dish containing 20 milliliters of PBS solution [1-ECU] [2-ECU].
2.3.1. Talent cuts the membrane with scissors and forceps. Talent uses a spoon transfer the embryo from the egg to a Petri dish. Comment: 2.3.1 and 2.3.2 were combined into a single shot, 2.3.1.
2.3.2. Talent uses a spoon transfer the embryo from the egg to a Petri dish. 
2.4. Working on ice under a stereomicroscope… [1-MED-over the shoulder], use fine scissors and forceps to dissect and discard the amnion and the remaining parts of extra-embryonic membrane [2-SCOPE].

2.4.1. Talent moves the Petri dish under the microscope.

2.4.2. Talent dissects under a microscope using scissors and forceps and removes the extra membranes.

2.5. Then, cut the transverse spinal neural tube or SNT segment at the brachial level of the embryo. Extend the dissection caudally into the thoracic region to isolate the SNT [1-SCOPE]. To finish, use forceps to remove the tissues that laterally and ventrally surround the SNT [2-SCOPE-TXT].
2.5.1. Talent cuts SNT at the brachial level and then dissects further to isolate the SNT. 
2.5.2. Talent uses forceps to remove the surrounding tissue. TEXT Overlay: Lateral plate, mesoderm, ectoderm, notochord, and aorta.

2.6. After isolating SNTs, immerse each segment in a 3.5-centimeter Petri dish containing 37-degree Celsius-warm trypsin [1-ECU-TXT]. When loosening of the non-neural tissues around the SNT is visible under a stereomicroscope [2-SCOPE or LM], transfer the samples into cold 1 x PBS [3-CU]. To stop the trypsinization, transfer the samples into a new dish with cold DMEM containing 10 percent FBS [4-CU].
2.6.1. Talent moves one SNT into a Petri dish. TEXT Overlay: Tryspsin/EDTA solution 1:250

2.6.2. Film the loosening of the membranes under the microscope OR *To be provided by the authors.
2.6.3. Talent pipettes the solution into the dish to rinse. Then talent transfers the sample into a new dish. 
2.6.4. Added shot: CU: The talent transfers the sample into a new dish with cold DMEM containing 10 percent FBS.
2.7. Use forceps to manually remove the remaining mesenchimal and ectodermal tissues from the SNT [1-SCOPE]. Transfer this clean SNT section to a 1.5-milliliter tube… [2-CU] and flash-freeze it in liquid nitrogen [3-MED-TXT].
2.7.1. Talent removes the remaining tissue using forceps.

2.7.2. Talent transfers the SNT sample to a tube.

2.7.3. Talent dips the tube in liquid nitrogen. TEXT Overlay: Store at -80 °C

3. Crosslinking Proteins to DNA
3.1. Next, homogenize the tissue according to the text protocol [1-CU-TXT]. Add 13.5 microliters of 37 percent formaldehyde… and incubate at room temperature on a rocking platform for 15 minutes [2-MED-over the shoulder-TXT].
3.1.1. Talent pipettes a buffer to the tissue in the tube to start homogenization. TEXT Overlay: Perform all steps on ice.
3.1.2. Talent pipettes formaldehyde in the tube. Talent transfers the tube to a rocking platform and starts the timer. Timer should be in the shot if possible. TEXT Overlay: 1% formaldehyde final. Formaldehyde is toxic!
3.2. To quench the formaldehyde, add 25 microliters of 2.5-molar glycine to the tube… and incubate at room temperature on a rocking platform for 10 minutes [1-MED-over the shoulder]. Centrifuge the tube and then wash the pellet according to the text protocol [2-MED-over the shoulder].
3.2.1. Talent pipettes glycine to the tube and then transfers it to a rocking platform and starts the timer. Timer should be in the shot if possible.

3.2.2. Talent moves the tube to the centrifuge and closes the lid.
4. Lysis, Sonication and Immunoprecipitation
4.1. After crosslinking, resuspend the pellet in 300 microliters of ice-cold complete lysis buffer by pipetting [1-CU]. Incubate the samples at 4 degrees Celsius on a rocking platform for 10 minutes [2-MED-over the shoulder]. Next, sonicate the samples at 4 degrees Celsius [3-MED-over the shoulder-TXT].
4.1.1. Talent pipettes the buffer into the tube and pipettes up and down.

4.1.2. Talent transfers the tube to a rocking platform and starts the timer. Timer should be in the shot if possible.
4.1.3. Talent starts the sample sonication. TEXT Overlay: Total time = 7 minutes, power = high, “on” interval = 30 s, “off” interval = 3045 s, “on” / “off” cycles = 11, amplitude = 2550% Comment: these changes to the text should also be incorporated into the manuscript at step 3.3.
4.2. After sonication, centrifuge the samples at 16,000 x g at 4 degrees Celsius for 10 minutes [1-MED-over the shoulder]. Transfer the supernatant, or lysate to a fresh 1.5-milliliter tube and discard the cellular debris pellet. Dilute the lysate according to the text protocol [2-ECU-TXT].
4.2.1. Talent puts the tube into a centrifuge, shuts the lid, and starts the run. Film the centrifuge settings if possible. 

4.2.2. Talent pipettes the supernatant to a new tube. Talent adds buffer to the tube. Overlay TXT: perform all steps on ice.
4.3. Then, keep a small aliquot of each sample as input control and freeze at minus 20 degrees Celsius [1-MED-over the shoulder]. 
4.3.1. Talent pipettes samples into new tubes on the bench in front.
4.4. Incubate the remaining samples that will be subjected to Chromatin Precipitation or ChIP, with appropriate antibodies according to the text protocol [1-MED-over the shoulder]. Then, add 300 microliters of antibody-bound chromatin to previously washed magnetic beads. Invert the tubes to mix the samples [2-CU].
4.4.1. Talent pipettes the antibodies into the tubes on the bench in front.
4.4.2. Talent pipettes from one of the tubes into one tube with beads. Talent inverts the tubes.
4.5. To bind the antibodies to the beads, place the tubes on a tube rotator and rotate vertically at 4 degrees Celsius for a minimum of 4 hours [1-MED-over the shoulder]. 
4.5.1. Talent places the tubes on a rotator and starts the rotator. 
5. Washing, Elution and Reversal of Crosslinking

5.1. To wash the chromatin-bound beads, add 1 milliliter of ice-cold RIPA (pronounced as reepa) Wash buffer to the tube kept on ice, and mix by inverting or flicking the tube [1-MED-over the shoulder-TXT]. After placing the tube into the magnetic holder at room temperature…[2-MED], wait for the beads to settle on the side [3-ECU]. Pour off the clear liquid and repeat this wash 3 more times [4-ECU].
5.1.1. Talent pipettes the buffer into a tube that is placed on ice, and then flicks the tube. TEXT Overlay: Keep the RIPA buffer on ice.
5.1.2. Talent places the tube into the magnetic holder. Get multiple usable takes, as shot will be repeated later.
5.1.3. Zoom into the tube to show the beads on the side of the tube. 
5.1.4. Talent discards the liquid. Get multiple usable takes, as shot will be repeated later.
5.2. After adding 1 milliliter of TE/50 millimolar Sodium Chloride to the tube…, transfer the chromatin-bound beads in this solution to a fresh 1.5-milliliter microcentrifuge tube [1-CU]. Place the tube into the magnetic holder… [2], and when the beads have settled pour off the liquid [3].
5.2.1. Talent pipettes the solution to the tube. Then talent transfers the beads from this tube to a new tube.

5.2.2. *Use shot 5.1.2.

5.2.3. *Use shot 5.1.4.
5.3. Next, centrifuge the beads at 900 x g at 4 degrees Celsius for 3 minutes in a precooled centrifuge [1-MED-over the shoulder]. After the beads have been settled in the magnetic holder, remove all remaining TE using a gel-loading tip [2-ECU].
5.3.1. Talent puts the tube in a centrifuge, shuts the lid and starts the run. Film the centrifuge settings if possible.

5.3.2. Talent removes the buffer using a gel-loading tip.
5.4. Working at room temperature, add 210 microliters of elution buffer to the beads…, and resuspend by flicking [1-CU]. Incubate the tube in pre-warmed heat block at 65 degrees Celsius for 15 minutes, while shaking [2-MED-over the shoulder].
5.4.1. Talent pipettes the buffer to the tube and flicks the tube.

5.4.2. Talent puts the tube into the shaking heat block and starts the timer. Timer should be in the shot if possible.

5.5. After incubation, centrifuge the tube with the beads at 16,000 x g at room temperature for 1 minute [1-MED-over the shoulder]. Once the beads have settled in the magnetic holder, transfer the supernatant to a fresh microcentrifuge tube [2-CU-TXT].
5.5.1. Talent puts the tube in the centrifuge, shuts the lid and starts the centrifuge. Film the settings if possible.
5.5.2. Talent transfers the supernatant to a new tube. TEXT Overlay: Approximately 200 μL of the supernatant.
5.6. Thaw the previously frozen input control sample from minus 20 degrees Celsius to room temperature. Add 90 microliters of elution buffer to the sample and mix by briefly vortexing [1-MED-over the shoulder].
5.6.1. Talent has the control sample on the bench in front-make sure this control is clearly labeled and visible in the frame. Talent pipettes the buffer into the tube and vortexes the sample.

5.7. To reverse the crosslinks, incubate the ChIP and control samples at 65 degrees Celsius overnight [1-MED-over the shoulder].

5.7.1. Talent places the samples and control tubes in 65-degree incubator.

6. Cellular Protein and RNA Digestion
6.1. Working at room temperature, add 1 volume of TE buffer per tube, and invert to mix [1-MED-over the shoulder]. 
6.1.1. Talent pipettes the buffer into one of the tubes, with all the tubes on the bench in front, and inverts the tube.

6.2. To digest the RNA, add RNAse A to the control and ChIP samples to a final concentration of 0.2 milligram per milliliter, and invert the tubes to mix [1-MED]. Incubate the tubes in a pre-warmed heat block at 37 degrees Celsius for 2 hours [2-MED-over the shoulder].

6.2.1. Talent pipettes RNAse into one of the tubes, and then inverts the tube.
6.2.2. Talent places the tubes into a heat block.
6.3. To digest the protein for the subsequent DNA purification, add Proteinase K to a final concentration of 0.2 milligrams per milliliters to the tubes, and invert the tubes to mix [1-MED]. Incubate the tubes in a pre-warmed heat block at 55 degrees Celsius for 2 hours [2-MED-over the shoulder].

6.3.1. Talent pipettes Proteinase K into one of the tubes and inverts the tube

6.3.2. Talent places the tubes into a heat block.
6.4. Extract and purify the DNA according to the Supplementary Materials. This DNA can now be used for quantitative PCR and ChIP-seq library preparation [1-MED-over the shoulder].
6.4.1. Talent has all the samples on the bench in front and starts pipetting for the DNA extraction.
7. Results: Evaluation of the ChIP Protocol by ChIP-seq Experiments
7.1. Sonication efficiency, essential for a successful ChIP, is confirmed by agarose gel electrophoresis of the input control samples. In this example, using chicken spinal neural tube or SNT sections, 11 sonication cycles were used to obtain an optimal fragment size ranging from 200-500 base pairs [1-LM].

7.1.1. LABMEDIA: 56186_ FIG 3.pdf Video Editor: Could you slowly zoom into the gel part of the image when the VO says: “is confirmed by agarose gel electrophoresis of the input control samples?” And when the VO says “In this example, using chicken spinal neural tube or SNT sections, 11 sonication cycles were used” highlight the vertical band in the image under the words Chicken SNT. When the VO says “to obtain an optimal fragment size ranging from 200-500 base pairs” circle around the part that represents 200-500 bp, including the numbers 200-500 bp. 
7.2. ChIP DNA was analyzed by quantitative PCR to measure the enrichment levels of activating… and repressive histone marks around the promoter regions of genes that are active and inactive in the chicken SNT. This shows that it is possible to evaluate the ChIP quality by quantifying only a few loci, without losing much DNA for further analysis [1-LM].
7.2.1. LABMEDIA: 56186_ FIG 4A.pdf Video editor: When the VO says “the enrichment levels of activating” highlight the graph for H3K4me3, and when they say “and repressive” highlight the graph for H3K27me3. When they say “genes that are active” highlight SOX2 Prom in both graphs, and when they say “inactive” highlight SOX17 Prom in both graphs. When they say: “by quantifying only a few loci” highlight Chr6 Neg, SOX2 Prom, SOX17 Prom one by one in both graphs.
7.3. After ChIP-seq libraries were prepared and sequenced, a representative locus is shown for H3K27me3… and H3K4me3 ChIP-seq data generated in chicken SNT [1-LM]. 
7.3.1. LABMEDIA: 56186_ FIG 4B.pdf Video editor: When the VO says “for H3K27me3” highlight the graph representing H3K27me3, and when they say “H3K4me3 ChIP-seq data” highlight the graph representing H3K4me3.
7.4. Similar ChIP-seq profiles were also successfully generated in different chicken embryonic tissues [1-LM], such as maxillary prominences [2-LM] and stage HH3 embryos [3-LM]. This demonstrates that here presented ChIP protocol can be used to generate epigenomic profiles from limited amounts of various embryonic tissues [4-LM]. 
7.4.1. LABMEDIA: 56186_ FIG 4C and D.pdf 
7.4.2. LABMEDIA: 56186_ FIG 4C.pdf Video editor: Slowly zoom from 56186_ FIG 4C and D into 56186_ FIG 4C
7.4.3. LABMEDIA: 56186_ FIG 4D.pdf Video editor: Slowly move onto this image.
7.4.4. LABMEDIA: 56186_ FIG 4C and D.pdf Video editor: Slowly zoom out back to this image.
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors will ensure that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.  The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k
8. Conclusion (said by authors on camera)
8.1. Rizwan Rehimi: While using this protocol to generate histone modification profiles in an embryonic tissue, it is important to remember that the signals will come from all different cell types present in such tissue [1-MED].
8.1.1. Rizwan speaks towards the camera, interview style.

8.2. Michaela Bartusel: Following this protocol and using more starting biological material, it should be possible to investigate the binding profiles of other proteins involved in transcriptional regulation, such as transcription factors, co-activators or RNA Pol2 subunits [1-MED].
8.2.1. Michaela speaks towards the camera, interview style 
8.3. Alvaro Rada-Iglesias: Once established, this protocol should enable researchers in the field of developmental biology or medical genetics to improve the functional annotation of vertebrate genomes and gain important insights into the molecular basis of embryogenesis evolution and human disease [1-MED].
8.3.1. Alvaro speaks towards the camera, interview style
*Note to the Authors: Interview statements have been 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.  

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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