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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__No_______  

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.) 

                                Steps_2.3.1, 2.5.1 and 3.2.2.                               
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.) _____Step 3.2.2______________________
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) __ No _____ 

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. Ratnesh S.: This method can help answer key questions in the DNA methylation field, such as changes in chromatin during retinal development in post mitotic retina. [1-MED]
1.1.1. Ratnesh S saying the above, interview style.

1.2. Ratnesh S.: The main advantage of this technique is that it can be used robustly on any sections from all mouse retina tissues carrying 5-mC, 5-hmC distribution that are processed in a similar approach. [1-MED]
1.2.1. Ratnesh S saying the above, interview style.

B. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Ratnesh S.: Though this method can provide insight into DNA methylation in developing retina, it can also be applied to other systems, such as any other post mitotic mammalian tissues. [1-MED]
1.2.2. Ratnesh S saying the above, interview style. 
1.3. Ratnesh S.: Visual demonstration of this method is critical as the tissue preparing and staining steps are difficult to learn, because if frozen histological preps are being used, valuable organizational and original tissue can be lost.   [1-MED]
1.3.1. Ratnesh S saying the above, interview style.

Note: Should be 1.3 and 1.3.1, respectively 
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. **Ratnesh S.: Demonstrating the procedure will be Pablo D., a Research Associate from my laboratory. 

1.4.1. Interview style: Author saying the above 

1.4.2. Pablo looks up and acknowledges the camera.

*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.
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. All procedures with mice were performed in accordance with protocols approved by the Children’s Hospital Oakland Research Institute animal care and use committee and adhered to the Association for Research in Vision and Ophthalmology (ARVO) statement for the use of animals in ophthalmic and vision research.

Protocol: (read by voice talent at JoVE)
2. Tissue Preparation for Immunostaining
2.1. To start this procedure… [1-MED] use 29G1/2 (pronounce Twenty-nine gage) needle to puncture the eyes of a decapitated euthanized mouse [2-CU-TXT] on the dorsal side of the eyes. [2.1.3.]
2.1.1. Establishing shot: Talent with the mouse on the bench in front

2.1.2. Talent puncturing the eyes with the needle. TEXT: embryonic day 16: E16, post-natal days 0, 15, 90: P0, P15, P90
2.1.3. Added shot: Screen shot of puncturing eyes
2.2. To obtain eye cups immediately enucleate the eyes by cutting around the sclera with fine ophthalmic scissors [1-MED-over the shoulder/SCREEN] to remove the cornea and the lens [2- MED-over the shoulder/SCREEN] 
2.2.1. SCREEN: to be provided by the authors. Talent using fine ophthalmic scissors to dissect around sclera Videographer: The authors are going to be showing the procedure on the screen, please make sure to capture the screen.
2.2.2. SCREEN: to be provided by the authors. Talent removing cornea and lens. Videographer: The authors are going to be showing the procedure on the screen, please make sure to capture the screen.
2.3. Fix the eye cups and E16 whole eyes in 4% paraformaldehyde or PFA (P-F-A) in 1 x PBS (P-B-S) pH 8.0 for 20 minutes at room temperature. [1-MED-TXT] Wash them twice in 1 mL 1x PBS at room temperature for 10 minutes. [2-CU]
2.3.1. Talent placing the eyes and eye cups in PFA and starting the timer. Labels and timer visible in shot if possible TEXT: See text for all solutions and buffers.
2.3.2. Talent discarding PFA and adding PBS to the eyes and then removing it.
2.4. To cryoprotect (cry-oh-protect) the eye cups and whole eyes incubate them in 1x PBS, pH 8.0. with 10% sucrose at room temperature for 1 hour, [1-MED] then in 20% sucrose in 1x PBS for 1 hour… [2-MED] and finally in 30% sucrose in 1x PBS at 4 (C (degrees Celsius) overnight. [3-MED-over the shoulder] 
2.4.1. Talent placing the eyes in 10% sucrose and starting the timer. Labels and timer visible in shot if possible

2.4.2. Talent placing the eyes in 20% sucrose and starting the timer. Labels and timer visible in shot if possible

2.4.3. Talent moving the eyes (that are in 30% sucrose) to the fridge. 
2.5. On the following day, embed the eye cups and eyes in optimal cutting temperature compound or OCT in cryomolds. [1-CU] Then snap freeze them in a dry ice/ethanol bath and keep at – 80 (C. [2-MED]
2.5.1. Talent placing the eyes in cryomolds with OTC

2.5.2. Talent quickly placing the cryomolds in dry ice/ethanol bath

2.6. Prior to starting cryosectioning, remove the molds with embedded eyecups and eyes from -80 (C, [1-WIDE] place them in cryostat holder and allow them to equilibrate to – 20 (C for 1 hour. [2.6.2.]
2.6.1. Talent removing the molds from -80 (C and placing them in -20 (C freezer/or in the cryostat.
2.6.2. added shot: Placing eyes in cryostat holder Editor: Not sure if there is a shot
2.7. Using a cryostat at -20 (C [1-MED] cut 12 micrometer thick retinal cross sections parallel to the temporonasal (tempo-raw-nasal) axis through the optic nerve head. [2-CU] Mount the sections on microscope slides and store at -80 (C. [3-ECU] 
2.7.1. Talent at the cryostat preparing for cryosection

2.7.2. Talent cutting the sections as described.

2.7.3. Talent mounts a few sections on slides.
3. Immunostaining with 5-methylcytosine (5mC) and 5-hydroxymethylcytosine (5hmC) Antibodies
3.1. To start immunostaining use a hydrophobic barrier pen to encircle the retinal sections mounted on slides. [1-ECU] Wash the sections once with 200 microliters 1x PBS for 10 minutes. [2-ECU-TXT]
3.1.1. Talent circling a few sections with a hydrophobic barrier pen.

3.1.2. Talent adding PBS to a few slides and starts the timer. TEXT: Avoid drying of sections during immunostaining
3.2. Permeabilize the sections with 200 microliters of PBS-T for 10 minutes at room temperature. [1-ECU] Then denature them with 200 microliters of freshly made carefully titrated 2 N (2 normal) hydrochloric acid in 1x PBS [2-ECU-TXT] for 45 minutes at 37 (C to optimize 5mC (5-M-C) signal. [3]
3.2.1. Talent adding PBS-T to a few slides and starts the timer.
3.2.2. Talent adding 2 N HCl to a few slides. TEXT: Include 3 to 4 biological replicates.

3.2.3. 3.2.2. split into 2 shots: puts slides in 37C and starts the timer. 
3.3. After denaturation, add 100 microliters of 0.1 Tris-HCl (triss-H-C-L) pH 8.3, on retinal sections and incubate for 10 minutes at room temperature to neutralize them. [1-ECU] Then add 500 microliters blocking solution [2-ECU] and incubate the sections in a humidity chamber at room temperature for 1 hour. [3-MED]
3.3.1. Talent adding Tris-HCl to a few slides and starts the timer.

3.3.2. Talent adding blocking solution to a few slides 
3.3.3. Talent placing the slides in a humidity chamber.
3.4. Add the appropriate antibodies diluted 1:500 in blocking solution to the sections, [1-ECU-TXT] and incubate overnight at 4 (C. [2-MED] 
3.4.1. Talent adding antibodies to a few slides TEXT: Anti-mC/hmC antibodies
3.4.2. Talent placing the slides at 4 (C
3.5. On the following day, wash the sections 3 times for 10 to 15 min each, with 0.1% PBS-T. [1-ECU] Add appropriate secondary antibodies diluted 1:1000 in blocking solution-containing DAPI (one word: dappy, rhymes with happy) solution at room temperature for 1 hour. [2-ECU-TXT] 

3.5.1. Talent adding PBS-T to a few slides and starts the timer.

3.5.2. Talent adding antibodies to a few slides and starting the timer. TEXT: See text for secondary antibodies
3.6. Next, wash the slides three times with 1 milliliter of 0.1% PBS-T for 10 minutes each. [1-ECU] After the last wash, add aqueous mounting medium… [2-ECU] cover with a coverslip… [3-CU] and then proceed with confocal microscopy. [4-MED-over the shoulder] 
3.6.1. Talent adding PBS-T to a few slides and then removing it.
3.6.2. Talent adding mounting medium to a few slides
3.6.3. Talent covering with a coverslip

3.6.4. Talent at microscope inspecting slides.
4. Results: Immunostaining with 5mC and 5hmC to Determine Their Distribution During Retinal Development
4.1. After retinal immunostaining at E16… [1-LM] 5mC signal was strong in chromocenters of the cell nuclei and present at much lower level in the whole cell nuclei. [2-LM] 5hmC (5-H-M-C) staining was exclusively found in the cell nuclei and absent from the chromocenters. [3-LM]
4.1.1. Figure_1

4.1.2. Figure_1A Video editor: Zoom into 2 rectangles on the bottom right, and then when the VO says: “in chromocenters of the cell nuclei” emphasize the white and red strongly stained dots in these rectangles. When they say: “present at much lower level in the whole cell nuclei” emphasize the whole nucleus, which is the whole oval shape slightly stained white and red rectangles.
4.1.3. Figure_1B Video editor: Zoom into 2 rectangles on the bottom right, and then when the VO says: “in the cell nuclei and absent from the chromocenters” emphasize the whole oval shapes slightly stained white and green.
4.2. In P0 retina both 5mC and 5hmC signals were present in outer neuroblast layer and inner neuroblast layer. [1-LM] 5mC signal was strong in the chromocenters and nuclear periphery of the cell nuclei, and weaker in between the chromocenters of cell nuclei. [2-LM] 5hmC staining was restricted to the cell nucleus. [3-LM]
4.2.1. Figure_2 Video editor: On each figure (a, b, c) emphasize parts corresponding to ONBL when the VO mentions outer neuroblast layer and emphasize parts corresponding to INBL when the VO mentions inner neuroblast layer.
4.2.2. Figure_2 A Video editor: Zoom into 2 rectangles on the bottom right, and then when the VO says: “strong in the chromocenters” emphasize the part that the arrow is pointing at, and when they say “nuclear periphery of the cell nuclei” emphasize the part that the arrowhead is pointing at in both rectangles.
4.2.3. Figure_2 B Video editor: Zoom into 2 rectangles on the bottom right. 
4.3. In P15 retina in outer nuclear layer, [1-LM] 5mC signal was detected in the chromocenters of the cell nuclei and nuclear periphery, [2-LM] whereas 5hmC signal was in the whole cell nuclei except for the chromocenters. [3-LM] In inner nuclear… [4-LM] and ganglion cell layer… [5-LM] 5mC signal was strong in the chromocenters of the cell nuclei and weak in whole cell nuclei, [6-LM] whereas the 5hmC signal was found in the whole cell nuclei except for the chromocenters.
4.3.1. Figure_3 panels: a-i 
4.3.2. Figure_3 a, b, c Video editor: Zoom into 2 rectangles on the bottom, and then when the VO says: “the chromocenters of the cell nuclei” emphasize the part that the arrowhead is pointing at, and when they say “and nuclear periphery” emphasize the part that the arrow is pointing at in both rectangles.
4.3.3. Figure_3 d, e, f Video editor: Zoom into 2 rectangles on the bottom when the VO says: “in the whole cell nuclei” and then emphasize the unstained, black circles in both rectangles when the VO says: “except for the chromocenters”.

4.3.4. Figure_3 panels: j-q 
4.3.5. Figure_3 panels: r-y
4.3.6. Figure_3 j, k, l, r, s, t Video editor: emphasize the strongly red and white stained blobs in k, l, s and t when the VO says: in the chromocenters of the cell nuclei
4.3.7. Figure_3 m, n, o, u, v, w Video editor: emphasize the green and white stained nuclei in n, o, v and w when the VO says: “was found in the whole cell nuclei except for the chromocenters”
4.4. In adult rod photoreceptors… [1-LM] the 5mC signal was limited to the chromocenter and nuclear periphery [2-LM] whereas 5hmc signal was restricted to the nuclear periphery. [3-LM]
4.4.1. Figure_4

4.4.2. Figure_4 a, b, c Video editor: zoom into b and c, and then when the VO says limited to the chromocenter, emphasize the strongly red and white stained blobs in b and c, and when the VO says: “nuclear periphery” emphasize slightly stained halo at the periphery in b and c.  
4.4.3. Figure_4 d, e, f Video editor: zoom into e and f, and then when the VO says restricted to the nuclear periphery, emphasize the slightly stained green and white halo at the periphery in e and f.
Authors please resubmit multi-paneled figures for the video, so that each panel is provided as a single 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
5. Conclusion (said by authors on camera)
5.1. Ratnesh S.: While attempting this procedure, it’s important to remember to treat histological sections with the optimal exposure of HCl, which is 45 minutes. If the exposure is less or more than optimal, results cannot be reproducible. [1-MED]
5.1.1. Ratnesh S saying the above, interview style
5.2. Ratnesh S.: Following this procedure, other methods like High Pressure Liquid Chromatography Mass Spectrometry (HPLC/MS) can be performed in order to answer additional questions like quantification of changes in measuring 5mC/hmC. [1-MED]
5.2.1. Ratnesh S saying the above, interview style
5.3. Ratnesh S.: After its development, this technique paved the way for researchers in the field of neural development to explore epigenetic changes in chromatin. [1-MED]
5.3.1. Ratnesh S saying the above, interview style
5.4. Ratnesh S.: Don't forget that working with HCl and PFA can be extremely hazardous and precautions such as proper disposal should always be taken while performing this procedure.  [1-MED]
5.4.1. Ratnesh S saying the above, 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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