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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? 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.) 2.3.1, 2.4.1, 3.3.2, 5.2.1 
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.) Adding the hybridization mix to the prepared RNA bait while on a 65 degree incubation. To ensure success, the samples have to be carefully added in the exact order as described and pipeted up and down carefully while maintaining the mix at 65 degrees. Sections  3.3.1 to 3.3.3.
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? YES, 20 feet. 
Note: There are several steps where the camera will need to zoom in on small tubes. We will not be using any microscopes. 

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. Richard Lee: This method can help answer key questions in the epigenomics field by demonstrating how to design and implement a sequencing-based tool to assess the impact of environmental factors on DNA methylation [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. 
1.2. Richard Lee: The main advantage of this technique is that it can provide a more comprehensive and quantitative method to assess DNA methylation compared to array-based platforms [1-MED].
1.2.1. Named author states the above, looking slightly off to the side.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Richard Lee: The implications of this technique extend toward identification of DNA methylation changes due to different types of physiological processes in any organism whose sequences data are available [1-MED].
1.3.1. Named author states the above, looking slightly off to the side. 
1.4. Jenny Carey: Though this method can provide insight into the impact of stress on DNA methylation, it can also be applied to other environmental factors or physiological conditions, such as exposure to environmental toxicants and high-fat diet and conditions such as diabetes and cardiovascular disease [1-MED].
1.4.1. Named author states the above, looking slightly off to the side.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: Jenny Carey has a speaking role already (see 1.4) and does not need to be introduced here. Her name and affiliation will be displayed on the screen while she delivers her statement.
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
All experiments were completed in accordance and compliance with all relevant regulatory and institutional guidelines, including the Institutional Animal Care and Use Committee at the Johns Hopkins School of Medicine.

Protocol: (read by voice talent at JoVE)
2. Sample Preparation
2.1. After shearing DNA and verifying the size via bioanalyzer [1-MED], add 180 microliters of DNA-binding magnetic beads to each sample [2-CU]… and incubate at room temperature for 5 minutes [3-MED].
2.1.1. Talent loads the sheared DNA into the bioanalyzer. 
2.1.2. Talent adds DNA-binding magnetic beads to the sample. 

2.1.3. Talent sets the sample off to the side to incubate at room temperature. 
2.2. Pellet the beads on a magnetic plate and remove the supernatant [1-MED]. Resuspend the pellet in 200 microliters of 70% ethanol [2-CU-TXT].

2.2.1. Talent removes the sample from the magnetic plate and uses a pipette to remove the supernatant from the pelleted beads. 

2.2.2. Talent adds ethanol to the beads. TEXT: Repeat wash 1x

2.3. Next, use a magnetic plate to pellet the beads and remove as much ethanol as possible [1-CU].

2.3.1. Talent places the sample on a magnetic plate and uses a pipette to remove the ethanol. 

2.4. Dry the beads in a heat block at 37 degrees Celsius for 3 to 5 minutes [1-MED]. Then, resuspend the pellet in 44 microliters of nuclease-free water [2-CU]… and collect approximately 42 microliters of the supernatant [3-CU].
2.4.1. Talent places the sample in a heat block. 

2.4.2. Talent adds nuclease-free water to the sample. 

2.4.3. Talent uses a pipette to collect supernatant from the sample and transfers it to another tube. 

3. Hybridization
3.1. After ligating the adapters and verifying ligation via bioanalyzer, transfer the samples to low DNA-binding microcentrifuge tubes [1-CU]. Then, use a heated vacuum concentrator to reduce the sample volume below 3.4 microliters [2-CU].
3.1.1. Talent transfers the sample to a microcentrifuge tube. 
3.1.2. Talent uses the vacuum concentrator to reduce the sample volume. 

3.2. After this, add 5.6 microliters of Methyl-Seq (Pronunciation: “seek”) Block Mix to each sample [1-CU]… and incubate them in a thermal cycler [2-MED].

3.2.1. Talent adds Methyl-Seq Block mix to the sample

3.2.2. Talent places the sample into a thermal cycler. 

3.3. Prepare Capture Library hybridization mix according to the text protocol [1-MED]. Then, add 20 microliters of Capture Library Hybridization Mix to each sample [2-CU]… and incubate at 65 degrees Celsius for 16 hours [3-MED].

3.3.1. Talent places a labeled tube of RNase Block mix and Capture Library hybridization mix onto the bench. 

3.3.2. Talent adds Capture Library hybridization mix to the sample. 

3.3.3. Talent places the sample in the incubator. 

3.4. Toward the end of the incubation period, prepare streptavidin magnetic beads by adding 50 microliters of streptavidin magnetic beads per sample to a new 8-well strip tube [1-CU]. Wash the beads with 200 microliters of Methyl-Seq Binding Buffer [2-CU].
3.4.1. Talent adds magnetic beads to a new 8-well strip tube. 
3.4.2. Talent washes the beads with buffer. 

3.5. Place the strip tube on a magnetic plate and remove the supernatant from the beads [1-CU-TXT]. Then, resuspend the beads in 200 microliters of Methyl-Seq Binding Buffer [2-CU].
3.5.1. Talent places the strip tube on a magnetic plate and uses a pipette to remove the supernatant. TEXT: Repeat wash 3x  Videographer: Obtain multiple takes. This is repeated. 
3.5.2. Talent adds buffer to the beads to resuspend them. 

3.6. Add the samples to the washed streptavidin beads and incubate them at room temperature for 30 minutes on a rotating mixer [1-MED]. While the samples mix, aliquot 200 microliters of Methyl-Seq Wash Buffer 2 into triplicate wells of a 96-well plate and pre-warm to 65 degrees Celsius [2-CU].
3.6.1. Talent adds the sample to the beads in the strip tube and places them on a rotating mixer. 

3.6.2. Talent adds buffer to 2-3 of the wells of a 96-well plate. 

3.7. After the samples incubate, pellet the magnetic beads with a magnetic plate and remove supernatant [1-CU]. Then, resuspend the beads in 200 microliters of Methyl-Seq Wash Buffer 1 [2-CU]. 
3.7.1. Talent places the strip tube on a magnetic plate. Videographer: Obtain multiple takes. This is repeated.
3.7.2. Talent adds buffer to the beads. 

3.8. Incubate the beads for 15 minutes at room temperature [1-MED]… and use a magnetic plate to remove the supernatant [2-CU].
3.8.1. Talent sets the strip tube off to the side to incubate. 

3.8.2. Use 3.5.1.

3.9. After this, resuspend the bead pellet in 200 microliters of pre-warmed Wash Buffer 2 [1-CU].  Then, incubate the beads in a thermal cycler [2-MED]… before using a magnetic plate to pellet the beads [3-CU-TXT].

3.9.1. Talent adds buffer to the beads while both are in thermal cyclers. 

3.9.2. Talent keeps the strip tube in the thermal cycler. Videographer: Obtain multiple takes. This is repeated.
3.9.3. Use 3.7.1. TEXT: Repeat wash 3x

3.10. Add 20 microliters of Methyl-Seq Elution Buffer to the washed beads and incubate them at room temperature for 20 minutes [1-MED]. Use a magnetic plate to pellet the beads and transfer the supernatant to a new strip tube [2-CU].
3.10.1. Talent adds buffer to the washed beads and sets the strip tube aside to incubate at room temperature. 

3.10.2. Talent uses a pipette to transfer the supernatant to a new strip tube. 
4. Bisulfite Conversion
4.1. First, add 130 microliters of bisulfite conversion reagent to the previously collected supernatant [1-CU]. Divide the 150-microliter reactions equally into two wells [2-CU]. Then, incubate the reactions in a thermal cycler [3-MED].

4.1.1. Talent adds bisulfite conversion reagent to the supernatant from step 3.10.2.

4.1.2. Talent divides the reactions into two wells. 

4.1.3. Use 3.9.2.
4.2. Use 600 microliters of Binding Buffer to bind the samples to spin columns [1-CU]… and wash the columns with 100 microliters of Wash Buffer [2-CU]. Then, centrifuge the columns and discard the flow through [3-MED-TXT].
4.2.1. Talent binds the sample to a spin column. 

4.2.2. Talent washes the spin column with wash buffer. Videographer: Obtain multiple takes. This is repeated.
4.2.3. Talent removes the spin column from the centrifuge and discards the flow through. TEXT: Repeat centrifugation between all bisulfite conversion steps

4.3. After this, add 200 microliters of Desulphonation Buffer to the columns [1-CU]. Incubate the columns for 15 to 20 minutes at room temperature [2-MED].
4.3.1. Talent adds buffer to the spin column. 

4.3.2. Talent sets the column off to the side to incubate at room temperature. 

4.4. Wash the columns twice with 200 microliters of Wash Buffer [1-CU]. Then, add 10 microliters of Elution Buffer to the column [2-CU], incubate at room temperature, and centrifuge [3-MED-TXT]. 

4.4.1. Use 4.2.2.

4.4.2. Talent adds Elution buffer to the column.

4.4.3. Talent places the column in the centrifuge. TEXT: Repeat elution for 20 μl total. Transfer samples from microcentrifuge tube to strip tube.
4.5. Prepare the PCR reaction Master Mix according to the text protocol [1-MED]. Then, add 82 microliters of the Master Mix to each sample [2-CU]… and incubate the samples in a thermal cycler [3-MED].

4.5.1. Talent places a labeled container of PCR reaction Master Mix on the bench. 

4.5.2. Talent adds Master Mix to a sample. 

4.5.3. Talent places the sample in the thermal cycler. TEXT: See text for thermal cycler program Videographer: Obtain multiple takes. This is repeated.
5. Indexing

5.1. First, prepare the PCR Master Mix 2 on ice according to the text protocol [1-MED]. Then, add 25.5 microliters of commercial indexing primers to each sample [2-CU]… and incubate the samples in a thermal cycler [3-MED-TXT].
5.1.1. Talent places a labeled container of PCR Master Mix 2 on ice on the bench. 

5.1.2. Talent adds PCR Master Mix 2 to samples containing commercial indexing primers. 

5.1.3. Use 4.5.3.

5.2. Assess the DNA concentration of the samples with high-sensitivity DNA detection reagents on a bioanalyzer [1-MED].

5.2.1. Talent uses a bioanalyzer to assess DNA concentration of a sample. 
6. Validation by Bisulfite Pyrosequencing
6.1. After bisulfite converting and PCR amplifying validation samples, prepare a master mix with binding buffer, water, and streptavidin-coated sepharose beads [1-MED-TXT]. Then, add 75 microliters of the master mix and 5 microliters of the nested PCR product to a 96-well plate [2-CU]… and shake the plate on a plate shaker for 15 to 60 minutes [3-MED].
6.1.1. Talent places a labeled container of master mix on the lab bench. TEXT: See text for Methyl-seq sequencing analysis and identifying methylated regions
6.1.2. Talent adds master mix and nested PCR product to 1 well of the plate. 

6.1.3. Talent places the plate on a shaker. 

6.2. While the plate shakes, add 12 microliters of primer to the wells of a pyrosequencing assay plate [1-CU]. After shaking, place a vacuum tool in a trough filled with water then place the tool in the plate with binding reactions [2-CU].
6.2.1. Talent adds primer to 1 well of a pyrosequencing plate. 

6.2.2. Talent washes the first plate (not the pyrosequencing plate) with binding reaction wash buffers. 

6.3. Next, place a vacuum tool in a trough filled with water [1-MED]… and collect samples from the plate [2-CU]. 

6.3.1. Talent places the vacuum tool in a trough of water. This shot goes after 6.2.1.
6.3.2. Talent places the vacuum tool in the plate containing the samples. 

6.4. Next, submerge the vacuum tool in half-filled troughs containing 70% ethanol, sodium hydroxide, and Tris acetate buffer [1-MED]. Disconnect the vacuum and place the vacuum tool in the HS pyrosequencing assay plate to transfer the beads [2-CU].

6.4.1. Talent submerges the vacuum tool in a trough. 

6.4.2. Talent disconnects the vacuum tool and transfers the beads to an HS assay plate containing the primer. 

6.5. Place the plate on a heat block and incubate at 80 degrees Celsius for 2 minutes [1-MED]. Finally, allow the plate to cool for 5 minutes before beginning the pyro program [2-MED].

6.5.1. Talent places the plate on a heat block. 

6.5.2. Talent performs actions that are representative of starting the pyro program. 
7. Results: Stress-associated DNA Methylation Changes are verified by Bisulfite Pyrosequencing
7.1. In this protocol, analysis of the Methyl-seq libraries provided a ranked list of differentially methylated regions, or D-M-R’s, [1-LM]… between stressed and unstressed animals and a graphical plot of the D-M-Rs [2-LM]. 


7.1.1. Table 3: List of DMRs
7.1.2. Figure 4A: Graphical plot of a DMR:
7.2. Validation via bisulfite pyrosequencing showed that the stressed animals all exhibited higher methylation levels across all C-p-Gs than the unstressed animals [1-LM]. 
7.2.1. Figure 4B 

7.3. Methylation levels at C-p-G-10 were also compared to the mean 3-well CORT (Pronunciation: like “court”) levels for each animal. The results indicate that there is a modest correlation between the endocrine and methylation data [1-LM].

7.3.1. Figure 5
8. Conclusion (said by authors on camera)

8.1. Jenny Carey: While attempting this procedure, it’s important to remember to compare the increase in the average DNA size between DNA shearing and adapter ligation steps and to ensure sufficient library quantity prior to sequencing [1-MED].
8.1.1. Named author states the above, looking slightly off to the side. 

8.2. Jenny Carey: Following this procedure, other similar approaches can be implemented in order to answer novel questions such as the impact of the environmental toxicants on rat neurodevelopment. [1-MED] 
8.2.1. Named author states the above, looking slightly off to the side.
8.3. Jenny Carey: After its development, this technique provided the means for researchers in the field of epigenetics to explore genome-wide DNA methylation changes in any non-model or model organisms where genomic sequences are available [1-MED].
8.3.1. Named author states the above, looking slightly off to the side.
8.4. Jenny Carey: Don't forget that working with the temperature sensitive enzymes requires storage on ice while in use and storage in the -20 degree freezer. The RNA baits used for target capture require thawing and storage on ice while in use and long-term storage in the -80 degree freezer [1-MED].
8.4.1. Named author states the above, looking slightly off to the side.
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.  

3.1 Bioanalyzer tracing after DNA shearing and adapter ligation: Figure 3.
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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