Editor: Please delete all of the notes addressed to you before the script is sent back to the authors.  

videographer name:
Authors and Affiliations:

Title:

Author: Will your protocol involve microscopy (Y/N, please specify steps by number)?  _YES_2.7, 2.11, 2.12, 2.13, 2.16 __

Author: Will your protocol require software usage (Y/N, please specify steps by number)? YES, _2.16_

Author: Which aspects of your protocol will viewers benefit from having filmed? Please list at least four and at most six, steps. 2.1, 2.5, 2.6, 2.10,2.11, 2.12
Script

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

Author: Please provide a graphic overview that illustrates the overall concept of the experiment being demonstrated in the video.  This schematic should be concise and include either a brief description of the major steps of the protocol or the conceptual basis of how a particular assay or methodology works (ex. Molecular interactions occurring in an ELISA).  A brief introductory statement that addresses the method’s significance is  recommended but not essential.   Adobe illustrator files are preferred, however, powerpoint files are acceptable as well.  Being able to isolate elements in your schematic will allow us to better animate the overview.  
[image: image1.jpg]


The graphics for the schematic overview should be put together in a storyboard, which can be approached like a figure and figure legend.  Each graphic should have a label that references the corresponding narration in the text.  Below is a schematic storyboard example:

Accompanying the schematic should be text that serves as narration for the graphic scheme.   The text should be NO LONGER than 6-7 lines of 12 pt text.  Note how, like a figure legend, the text refers to the images above.   There should be at least one graphic per 1.5 lines of text.  

Male and female zebrafish are mated in a breeding cage in which fertilized eggs fall to the bottom where they can be easily collected (M1).  The eggs are then lined up against a microscope slide in a Petri dish (M2).  Next, the loaded injection needle is clipped and injection settings are manipulated such the injection bolus is the desired size when measured with a micrometer (M3).  Finally, eggs are injected one at a time down the line (M4).     

Here is the resultant animation that was derived from the schematic:

http://www.jove.com/index/Details.stp?ID=1593

Below are two other animation examples for how the schematic is put together and the animation derived from them: 

http://www.jove.com/index/Details.stp?ID=931
http://www.jove.com/index/Details.stp?ID=930
While the schematic does not necessarily have to be completed prior to the filming of your protocol, we would like this section completed prior to your filming date to ensure inclusion in the video.  

Please add your schematic text below:

1. Introduction (said by demonstrator  to cam) Please select from single or multiple author intro and  fill in the blanks.  You will say this part to the camera. 

1.1. 
1.2. 
1.3. 
Multiple videotaped author intro – add additional authors as necessary

1.4. 
1.5. Author 1: “Hi I’m Nadine Soplop from the Laboratory of Sunita Kramer in the Department of Pathology and Laboratory Medicine at the University of Medicine and Dentistry of New Jersey at Robert Wood Johnson Medical School (said looking at the camera).”

1.6.  Author 2: “I’m Raj Patel.  I am the Electron Microscopist, also from the Department of Pathology”. 

1.7. Author 2: Today we will show you a procedure for preparing and imaging Drosophila embryos for Transmission Electron Microscopy.

1.8. Author 1:  We use this procedure in our laboratory to study Drosophila embryonic heart morphogenesis. 

1.9. Author 1:  So let’s get started…

Protocol (read by voice talent at JoVE):

Editor:  Please ensure that the protocol is limited to 30 steps – each step being defined as 3 lines of text.  This amounts to 3 pages of protocol text formatted according to the numbering system and spacing indicated below.  Should you have difficulty limiting the scope of the protocol please contact the Director of Content or other Senior JoVE editor.

Author:  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.   Rather, this amounts to 3 pages 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. Preparation of Drosophila embryos for Transmission Electron Microscopy
2.1. Before handling the Drosophila embryos, freshly prepare fixative solution for the heptane permeabilization method of embryo fixation. Pipet 2mL of a freshly made fixative solution containing12.5% glutaraldehyde in cacodylate buffer into a glass scintillation vial. Add 8mL of (-heptane and shake vigorously, then wait one minute, allowing the two phases to separate. 
2.2. 
2.3.  The upper phase contains the (-heptane saturated with glutaraldehyde. This will be the fixative solution. Pipet the fixative into a clean vial and set it aside. 
2.4.  Collect 0-20 hour embryos in an embryo collection chamber, which is a small basket with a removable mesh insert. Remove the outer chorion membrane by soaking embryos in a 50% bleach solution for 2-3 minutes, or until embryos float to the surface. Rinse thoroughly with distilled water and blot the embryos on a paper towel.
2.5. Use forceps to pick up the mesh insert, which is covered with dechorionated embryos. Place the insert into the fixative, allowing the embryos to fall from the mesh. Allow embryos to fix for one and a half hours at 4 degrees Celsius while mixing on an orbital rocker. 
2.6. Taking as little of the fixative as possible, place the embryos into a petri dish lined with double-sided tape. Shake the dish to spread the embryos into a single layer, and then place it in the chemical hood to allow the heptane to evaporate. 
2.7. Cover the embryos with a 0.1% Tween solution. Hand-devitellinize late stage 16 embryos under a dissecting microscope with a blunt tungsten needle. Recover the embryos with a Pasteur pipet into a 1.5 ml microfuge tube. 
2.8. Rinse embryos in 0.1M cacodylate buffer and then post-fix in 1% osmium tetroxide for 1 hour at room temperature. Rerinse the embryos with cacodylate buffer. 
2.9. Dehydrate embryos in a graded series of ethanol and acetone. Start with 50% ethanol for 10 minutes, followed by 70% ethanol for 10 minutes. Then dehydrate in 90% acetone for 10 minutes, and finally in two 100% acetone steps of 10 minutes each. Remove the acetone. 
2.10. Begin the infiltration process by adding a 1:1 mixture of Epon-Spurr resin and acetone. Microwave for three minutes while keeping the sample under vacuum pressure. Maintain vacuum pressure for an additional five minutes. Exchange the resin-acetone mixture with 100% resin and microwave again under vacuum pressure. Exchange the resin, and microwave under pressure a final time.
2.11. Transfer the embryos from the microfuge tube to a silicone embedding mold. Align the embryos into a row such that the posterior end of the embryo aligns with the tapered edge of the mold. Bake in a 70(C oven overnight, then remove the resulting block for sectioning. 
2.12. Use a microtome to cut 1(m sections into the embryos. To determine whether the proper depth for visualizing the heart has been achieved, approximately 100(m, use a loop to move a single section onto a glass slide. Briefly heat the section on a hot plate. To stain the section, add a drop of methylene blue, and briefly heat on a hot plate. Rinse with deionized water, and examine the section under a microscope. 

2.13. To satisfy space constraints, re-trim the block to include a maximum of five embryos in cross section that show the embryonic heart. Cut 90nm sections using the microtome. Pick up multiple sections on a copper grid. 
2.14. Stain the grid with 3% uranyl acetate for ten minutes, then rinse three times with distilled water. 
2.15. Now stain the grid with lead citrate for 2 and a half minutes in a chamber containing sodium hydroxide pellets to create a carbon dioxide free environment. Rinse three times with distilled water.
2.16. Examine the sections with an electron microscope at 80Kv, and photograph with a CCD camera. 

3. 
4. (Representative Electron Microscopy Data
Now we’ll show some representative results of a well performed electron micrograph, and highlight some criteria we use to define this. First, we determine if the sectioning depth and staging were properly performed by examining whether a mature heart lumen has formed between the two cardioblasts at the dorsal midline. Secondly, we examine the integrity of the ultra-structure. To do this, we determine whether cell membranes are intact. We also examine the heart lumen for the presence of extracellular matrix (image files:  “Image2”), and look for the presence of cristae in mitochondria (image files:  “Image3”).

5.  (last section) Conclusion (said by authors to camera)

Please fill in the blanks.  You will say this part to the camera.

5.1. “We’ve just shown you how to determine the ultrastructure of the Drosophila embryonic heart.___

5.2. “When doing this procedure it’s important to remember to _properly stage the Drosophila embryos, and to accurately measure the components of the resin and mix them well. ___

5.3. “So that’s it.  Thanks for watching and good luck with your experiments”

Provided Media

Editor: Please list all of the suggested media that the authors should provide according to your review of the protocol.  

Author: Please provide images for the following sections of the protocol:
3.0 – Image 1 – (rep result wt) representative electron micrograph illustrating the Drosophila embryonic heart in a wild type embryo. 

Image 2- Closeup of heart lumen showing the extracellular matrix

Image 3- Closeup of mitochondria showing the cristae.
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