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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____No_____ If yes, please list make and model of your microscope: ______________________________

B.   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 steps____Step3.2-3.4, 3.3, 3.5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  

The method is very straightforward. The only one point is that I strictly follow the exact duration of permeabilization step.

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:

This three-dimensional slide preparation method preserves the 3D chromatin arrangement of cells, as demonstrated with testicular germ cells of mice (Intro). First,  permeabilize the seminiferous tubules to remove the cytoplasmic materials and improve the accessibility of staining reagents, such as antibodies and FISH probes (Find cartoon of tissue on a slide,  add solution). After fixing the nuclear materials,   mechanically dissociate the germ cells with forceps (LAB MEDIA – spin out left side and  add text “intact nucleus” ) and  cyto-spin the samples onto slides. (LAB MEDIA – place left side horizontally on a slide and  add text “cytospin” ). Next, acquire  data with multiple Z-sections to cover a nucleus in 3D. (LAB MEDIA – right side minus “cytospin”  and its arrow). When applied strategically, results from 3D slide preparations using  Cot-1 RNA FISH can show nuclear nascent RNAs to detect the transcriptionally active regions in the nucleus. (LAB MEDIA: Figure 2)
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Satoshi Namekawa: I developed this method when I was in the Jeannie Lee laboratory at Massachusetts General Hospital. At that time, I optimized the silde prepararion method for Cot-1 RNA fluorescent in situ hybridization (also called FISH) to detect nascent RNA. Cot-1 probes can hybridyze repetitive sequences in introns and UTRs and visualize the sites of active transcription. Cot-1 RNA FISH requires preservation of nuclear RNA distribution. The key point of this slide preparation method is that the permeabilization step needs to precede the fixation step to remove cytoplasmic background.
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. 3D slide preparation 
2.1. Unravel the seminiferous tubules from a ruptured testis in PBS on ice.
2.1.1. MED/CU: Talent ruptures the testis on a small petri dish.
2.1.2. ECU: Talent removes the tunica albuginea.
2.1.3. ECU: Talent unravels the seminiferous tubules in PBS on ice using forceps.
2.2. Transfer several pieces of tubules of 5 to 10 mm in length to 500 l of CSK buffer with 0.5% Triton X-100, and incubate for 6 minutes. 
2.2.1. ECU: Talent transfers several pieces of tubules of 5 to 10 mm in length to 500 l of CSK buffer in one well of a 4-well dish, on ice.
2.2.2. CU: Talent covers sample for incubation.
2.3. Now transfer all the tubules to  4% PFA-PBS solution in one well of a 4-well dish. Incubate for 10 minutes at room temperature. Next, incubate all the tubules in PBS for 5 minutes at room temperature. Set up the cyto-spin and cyto-spin chambers during the incubation periods.
2.3.1. CU: Talent transfers all the tubules to  4% PFA-PBS solution in one well of a 4-well dish.
2.3.2. MED: Talent sets aside dish at room temp for incubation.
2.3.3. ECU: Talent transfers samples to PBS at room temperature.
2.3.4. ???: Talent sets up the cytospin chambers.
2.4. On the backside of a glass slide, transfer all the tubules into 30 ul of PBS. Then use the tips of two forceps to tear the tubules to pieces. Chop the tubules in a horizontal direction by clipping the tubules between the tips of two forceps and pulling the forceps horizontally. [Text over video: 10-20 seconds].
2.4.1. ECU: On the backside of a glass slide, Talent transfers all the tubules into 30 μl of PBS. 
2.4.2. ECU: Talent uses the tips of two forceps to tear the tubules to pieces. 
2.4.3. ECU: Talent clips the tubules between tips of two forceps and pulls the forceps horizontally.
2.5. After adding 30 ul of PBS, mix the suspension by pipetting, then transfer it to a microcentrifuge tube and add PBS to a total volume of 1.3 ml.
2.5.1. CU: Talent adds 30 μl of PBS to the suspension.
2.5.2. ???: Talent mixes the suspension by pipetting with a p200 pipette, then transfers it to a microcentrifuge tube.
2.5.3. CU: Talent adds PBS to the microcentrifuge tube to 1.3 ml. 
2.6. Now apply 100 ul of the suspension to each of the cyto-spin chambers. Cyto-spin the samples at 2000 r.p.m. for 10 minutes at room temperature. Dry the slides on a lab bench for a few minutes at room temperature. 
2.6.1. MED/CU: Talent applies 100 μl of the suspension to several cytospin chambers (show 10 in background).
2.6.2. MED/CU: Talent places samples into cytospin and startss a run at 2000 r.p.m. for 10 minutes at room temperature. 
2.6.3. MED-over-the-shoulder: Talent dimantles a slide and sets it to dry on a lab bench.
2.7. Using a coplin jar containing PBS, wash the slides for 5 minutes at room temperature. 
2.7.1. MED-over-the-shoulder/cu: Talent places slides into a coplin jar containing PBS.
2.8. Then, transfer the slides to 70% ethanol for at least 2 minutes [Text over video: For long-term storage, see text protocol]. 
2.8.1. CU: Talent transfers the slides to 70% ethanol.
3. Cot-1 RNA FISH 
3.1. In a 20ul reaction, add 100 ng Cot-1 DNA probe, 20 mM Ribonucleoside Vanadyl Complex and Hybridization buffer. Using a PCR machine, incubate for 10 minutes at 80 (C,  followed by pre-annealing step at  42 (C until ready for use [Text over video: >10 minutes].
3.1.1. MED/CU: To a microfuge tube, Talent adds Cot-1 DNA probe, 20 mM Ribonucleoside Vanadyl Complex and Hybridization buffer.
3.1.2. MED-over the shoulder: Talent places tube in PCR machine and starts run.
3.2. Now successivley dehydrate the slides in 80% ethanol for 2 minutes, followed by 100% ethanol for 2 minutes. Dry slides completely on lab bench at room temperature. Now place the slide on a tip box chamber at 42 (C.
3.2.1. MED/CU: Talent dips slides in  80% ethanol.
3.2.2. CU: Talent transfers slides to 100% ethanol.
3.2.3. MED/CU: Talent sets the slide to dry on lab bench at room temperature.
3.2.4. CU: Talent places the slide on a tip box chamber at 42 (C.
3.3. Next, briefly centrifuge the preannealed probes and pipette them directly onto the dehydrated slides [Text over video: Avoid bubbles]. Gently place a coverslip over the slide for the hybridization step of at least 6 hours at 42 (C.
3.3.1. MED/CU: Talent briefly centrifuges the preannealed probes.
3.3.2.  CU: Talent pipettes a probe directly onto a couple of dehydrated slides.
3.3.3. MED/CU: Talent gently places a coverslip over a slide.
3.3.4. ???: Talent places the slide on a tip box and then into an incubator at 42 (C for 6 hours to overnight.
3.4. Preheat the wash solutions in Coplin jars at 42 (C for 30 minutes in a water bath.
3.4.1. MED/CU: Talent places two Coplin jars containing both 2x SSC and 50% formamide, and two Coplin jars containing 2x SSC into a water bath.
3.5. Using a razor blade, remove the cover slip from the edge of the slide without scratching the samples. Progressively immerse the slides in the wash solutions for 5 minutes each, starting with the first Coplin jar containing 2x SSC and 50% formamide, followed by the second Coplin jar containing 2x SSC and 50% formamide, and then the last two jars containing 2x SSC.
3.5.1. ECU: Using a razor blade, Talent removes the cover slip from the edge of the slide without scratching the samples.
3.5.2. CU: Talent immerses the slide in the first wash solution, 2x SSC with 50% formamide.
3.5.3. ???: Talent places the first wash solution in the water bath at 42 (C for five minutes. Talent progressively immerses the slide in the subsequent wash solutions.
3.6. Then add 20 (l of DAPI-mounting media to the samples, and place a cover slip. Gently press the cover glass and blot the extra mounting media with a cleaning tissue.
3.6.1. MED/CU: Talent  adds 20 (l of DAPI-mounting media to the sample.

3.6.2. CU: Talent places a cover slip, gently presses the cover glass and blots the extra mounting media with a cleaning tissue.
4. Results: 3D chromatin architecture
4.1. In this experiment, Cot-1 RNA FISH was performed to simultaneously detect nascent transcription and immunostaining of proteins that localize to the XY body.
4.1.1. LAB MEDIA: Figure 2A and B.
4.2. Immunohistochemistry on this pachytene spermatocyte detected the heterochromatin protein CBX1 and also a phosphorylated form of histone variant H2AX on the XY body. The resulting FISH Cot-1 signals accumulated on the euchromatic regions.
4.2.1. LAB MEDIA: Figure 2A, right panel - highlight white ring for CBX-1, H2AX.
4.2.2. LAB MEDIA: Figure 2A, middle panel (if possible, flash cot-1 label in red).
4.3. In surface spreads treated with hypotonic solution, the three-dimensional chromatin structure is disrupted and all meiotic chromosome axes can be captured within a single Z-plane. 3D slide preparation, however, preserves the intact chromatin structure.
4.3.1. LAB MEDIA: Figure 2B, then add in 2A left panel.

INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured 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.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

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?access=ksw0bprj
5. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
Satoshi Namekawa: Following this procedure, this slide preparation method is applicable for immunofluorescence, DNA and RNA FISH and the combination of these detection methods. 
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, 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, as well as an introduction to your videographer, closer to your filming date.
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