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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  ______YES____

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? ___YES 4.4-4.6______

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps____2.3, 3.2, 4.2-4.5__
D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success?  
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:
The overall goal of this procedure is to quantify permeability of the zebrafish embryonic neuroepithelium (Intro).
This is accomplished by first injecting a 70 kDa FITC- Dextran into the brain ventricles (P1 Editor, begin with the zoomed out embryo on the left, then rotate and zoom in on the animal and transition into the image on the right).
Next, a timecourse of brightfield and fluorescent images is acquired (P2 Editor, transition to the figure on the left, then add in the green figure on the right).
Then the distance of the fluorescent dye from the forebrain hingepoint at each time point is measured (P3 Editor, transition to figure P3 without the red line and line/bracket, then add it in).
Finally, the distance traveled over time is calculated (P4 Editor, transition to the graph in P4).
Ultimately results can be obtained that show changes in neuroepithelial permeability by  comparison of different genetic backgrounds or environmental conditions (P5 Editor, can you bring in one curve at a time on the graph, beginning with P4 then adding the blue then green curve?).
Paste a copy of your graphic overview here.  The original file should be adobe illustrator (preferred) or powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website.   
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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.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name ____Jessica____: Though this method can provide insight into the regulation of epithelial permeability, it can also be applied to other systems, such as the kidney, gut or other tubular structures easiliy injected with a dye.

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. Preparing Injection Needles and Embryos
2.1. To prepare for injection, load a previously prepared injection needle with fluorescent dye.  Mount the needle on the micromanipulator and microinjection apparatus.

2.1.1. WIDE Talent sits down at microscope

2.1.2. CU Talent loads needle with dye

2.1.3. CU Talent mounts needle onto micromanipulator

2.2. Use forceps to carefully break the microinjection needle to roughly 2 um in width.

2.2.1. ECU Talent breaks needle with forceps  

2.3. Measure the drop size in oil, adjusting the injection time and pressure, so that each injection delivers 1 nl (TEXT: see written protocol for example settings).
2.3.1. SCOPE Talent injects a drop in oil - 
2.3.2. CU Talent adjusts the injection time and pressure
2.4. To prepare the embryos, coat 2 dishes with 1% agarose in water for each condition, and using a 200 ul pipette tip, poke holes into the agarose and remove the plugs.  Fill the dishes with embryo medium.

2.4.1. WIDE Talent approaches bench with agarose coated plates and places them on bench

2.4.2. CU/ECU Talent pokes holes in agarose and removes plugs

2.4.3. CU Talent fills dishes with medium

2.5. Under a stereomicroscope, use forceps to dechorionate embryos which are 18-hours post fertilization , “hpf”, or older, then transfer the embryos into one of the agarose coated dishes.

2.5.1. SCOPE Talent dechorionates embryos

2.5.2. SCOPE Talent transfers embryos into agarose coated dish

2.6. To anesthetize embryos, add Tricaine (TEXT: 0.1mg/mL) to the dish and wait until the embryos stop moving.
2.6.1. CU Talent adds tricaine to dish
2.6.2. SCOPE Embryos slowing down
3. Injecting Brain Ventricles  

3.1. Orient the embryos to look at their dorsal side by putting the tail of the embryo into the hole. If your micromanipulator is on the right, then move the embryo so that the forebrain is to the left and hindbrain is on the right.
3.1.1. SCOPE Talent orients embryos - Videographer, have talent point out the forebrain and hindbrain so that the editor can point them out
3.2. Position the needle at the widest point of the hindbrain ventricle.  Next, carefully pierce the roof plate of the hindbrain ventricle, being sure not to go through the depth of the brain into the yolk.
3.2.1. SCOPE Talent positions needle at widest point of hindbrain ventricle then pierces the roof plat of the hindbrain ventricle
3.3. Then, inject 1-2 nl of fluorescent dye into the ventricles, making sure the dye fills the whole length of the brain ventricles.
3.3.1. SCOPE Talent injects fluorescent dye
3.4. Transfer the embryos to the second agarose dish filled with embryo medium and re-anesthetize them.
3.4.1. SCOPE Talent transfers embryos to second dish
3.5. Move immediately to imaging to obtain time zero images.
3.5.1. WIDE Talent places dish on microscope stage and sits down at scope
4. Imaging and Quantification of Dye Movement
4.1. To image the embryos, orient them with their tails in the hole as before.

4.1.1. SCOPE Talent orients embryos as before

4.2. Under a dissecting microscope that has both transmitted and fluorescent light, take a brightfield dorsal image.  Maintain a constant magnification between embryos to allow for direct comparison.

4.2.1. MED OVER SHOULDER Talent takes a brightfield image of an embryo

4.3. Without moving the embryo, microscope, or dish, take a corresponding fluorescent image.  Repeat for each embryo.

4.3.1. LAB MEDIA Side to side brightfield and fluorescent images from one embryo at one time point - Editor, bring in the brightfield image on the left first then the fluorescent image to the right

4.4. To quantify the dye movement, use Photoshop to merge the brightfield and fluorescent images.

4.4.1. LAB MEDIA Merge of the two images - editor, merge the two images from 4.3.1 to create this image

4.5. Then, to measure the distance the dye front moves, use Image J to open the merged file and use the line tool to draw a line from the forebrain hinge-point to the dye front at a 10-20o angle from the neuroepithelium.

4.5.1. SCREEN Talent opens image in Image J and uses line tool to measure distance 

4.6. Select the measurement tool to calculate the length of the line (TEXT: repeat for each time point).
4.6.1. SCREEN Talent selects measurement tool and calculates length of line
4.7. Finally, calculate the net distance the dye front moved over time by subtracting the distance at t=0 from other time points.  Plot the movements on a graph.
4.7.1. SCREEN Talent calculates net distance the dye front moved over time
4.7.2. SCREEN Talent plots movements on graph
5. Representative Permeability Results of Neuroepithelium-(second to last section) 
5.1. Shown here is an example of neuroepithelial permeability results using wild type embryos.  The merged brightfield images shown here were taken at 22 and 24 hpf, respectively. The white line indicates the distance of the dye front from the forebrain ventricle.  The graph shows hypothetical sample permeability data demonstrating the ability to determine an increase in permeability, shown in green, or a decrease in permeability, shown in red, compared to control embryos in blue. 
5.1.1. LAB MEDIA Figure 1B-D Editor, bring in B and C first and point out the white line in C with the VO, then bring in the graph with the VO

5.2. To accurately differentiate permeability, it is useful to test dyes with different molecular weights to identify a size that is only slightly leaky in wild type or control embryos.  This allows for identification of genetic mutants or environmental conditions that either increase or decrease permeability. For the 24 hpf wild-type zebrafish neuroepithelium, 70 kDa FITC Dextran leaks slowly over 2 hours, whereas 2000 kDa does not and 10 kDa almost immediately leaks out. Therefore 70 kDa is the ideal molecular weight to identify conditions that both increase and decrease neuroepithelial permeability. 
5.2.1. LAB MEDIA Figure 2 Editor, point out the 70 kDa column (C and C’) when the VO mentions the ideal molecular weight dye in the last sentence
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 

6.  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.
6.1  Author name Jessica: After watching this video, you should have a good understanding of how to quantify neuroepithelial permeability in the embryonic zebrafish.
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 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.

5.1- Leaky Assay.tiff 

5.2 – Figure 2.tiff

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.
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