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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) _____N____ 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)__N/A______ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__2.3, 2.4, 3.3, 3.4, 4.3, 4.5________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  __This is not a difficult procedure once you visualize the setup for the UV and halogen lamps, which in required to ensure consistent and robust damage to the photoreceptors ____________________________
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 combine two previously-described light-induced retinal degeneration protocols in order to damage both rod and cone photoreceptors throughout the retina. (Intro)
This is accomplished by first exposing dark-adapted adult zebrafish to UV light for 30 min. (P1)
The second step is to immediately transfer (Video editor, add the 8 fish and 2 tanks here) the UV-treated fish into tanks surrounded by (Video editor, add four halogen lamps with texts here) four 250 Watt halogen lamps, and expose the fish to continuous light for up to 4 days. (P2)
The final step is to euthanize the fish and enucleate the eyes for further analysis. (P3)
Ultimately, immunofluorescence microscopy is used to show consistent loss of both rod and cone photoreceptors throughout the retina. (P4)
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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. Ryan Thummel:  The main advantage of this technique over existing methods, like a UV light treatment or halogen lamp light treatment, is that combining these two methods results in the ablation of both rod and cone photoreceptors throughout the retina. Damage to the photoreceptors induces a widespread proliferation response that ultimately results in regeneration of the lost photoreceptors.  

1.2. Ryan Thummel:  Demonstrating the procedure will be Jennifer Thomas, a graduate student from my laboratory. 

1.2.1. Interview style: Author saying the above. 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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. UV light exposure
2.1. To begin, use an inverted 15 cm diameter glass Petri dish for use as a stand, and tape it to the lab bench.  For UV light exposure, remove the UV light filament from the fluorescent stereomicroscope. Then, tape the UV light filament above the inverted Petri dish and allow about 2 mm of the end of the filament to overhang the Petri dish.
2.1.1. MED:  Talent removes the UV light filament from the fluorescent stereomicroscope.

2.1.2. CU:  The glass Petri dish as it is taped to the lab bench.

* Move step 2.1.2 above step 2.1.1
2.1.3. CU:  The glass Petri dish as the UV light filament is taped above it and leaves 2 mm of its end overhanging the Petri dish.
2.2. After that, cover ½ of the bottom, sides, and back of a 250 mL glass beaker with aluminum foil, and make sure that the “shiny” side of the foil faces the interior of the beaker.  Next, fill the beaker with 100 mL of water from the fish facility system.  Place this beaker in a 4 L beaker.
2.2.1. MED-over the shoulder:  Talent covers ½ of the bottom, sides, and back of the 250 mL glass beaker with aluminum foil.

2.2.2. CU:  The beaker as it is filled with 100 mL of water from the fish facility system.

2.2.3. MED-over the shoulder:  Talent places the 250mL beaker in a 4L beaker.
2.3. Then, fill the 4 L beaker with water until the water level is even with the 100 mL water line in the 250 mL beaker.  Add a maximum of 10 dark-treated fish to the 250 mL beaker.  Cover the 250 mL beaker with a small piece of aluminum foil. 
2.3.1. MED-over the shoulder:  Talent fills the 4 L beaker with water until the water level is even with the 100 mL water line in the 250 mL beaker.
2.3.2. CU:  The 250mL beaker as the fish are added to it.

2.3.3. CU:  The beaker as it is covered with a small piece of aluminum foil.
2.4. Next, place the entire beaker apparatus immediately adjacent to the UV filament.  The filament should be touching the outside of the 4 L beaker and facing the exposed portion of the 250 mL beaker.  Make sure that the 250 mL beaker is centered at the bottom of the 4 L beaker. 
2.4.1. MED:  Talent places the entire beaker apparatus immediately adjacent to the UV filament.
2.4.2. CU:  The 4L beaker as it is placed in the direction that the filament touching its outside and facing the exposed portion of the 250 mL beaker.
2.4.3. CU:  The 4L beaker as talent adjusts/ places the 250mL beaker at the bottom center.
2.5. Afterward, position a large, opaque screen behind the 4L beaker, which allows the animals to be exposed, but prevents any lab personnel from seeing the tip of the UV filament.  Then, turn on the UV power source.  Set the timer for 30 min, and place necessary warning labels to ensure that unsuspecting lab personnel do not accidentally expose themselves to UV radiation. 
2.5.1. MED:  Talent positions a large, opaque screen behind the 4L beaker.

2.5.2. MED:  Talent turns on the UV power source.

2.5.3. MED-over the shoulder:  Talent places warning labels.
2.6. After 30 min, shut off the UV power source.  Then, remove the 250 mL beaker with the fish. 
2.6.1. MED:  Talent turns off the UV power source.

2.6.2. MED-over the shoulder:  Talent removes the 250 mL beaker with the fish.
3. Halogen lamp light exposure 

3.1. In this procedure, transfer the fish from the 250 mL beaker into a 1.8 L clear acrylic fish tank.  Next, fill the tank to the overflow mark. 
3.1.1. MED-over the shoulder:  Talent transfers the fish from the 250 mL beaker into a 1.8 L clear acrylic fish tank.

3.1.2. CU:  The tank as it is filled to the overflow mark.
3.2. To set up the halogen lamp light treatment area, place two 250 halogen utility lamps in the same direction and 29 cm apart from the tank.  Then, place the other two lamps in a similar fashion on the opposite side, leaving about 73 cm in between the two sets of lamps.  After that, place the fan equidistant between the two sets of lamps, just outside of the light treatment area. 
* Added overview shot
3.2.1. MED-over the shoulder:  Talent places two 250 halogen utility lamps in the same direction and 29 cm apart from the tank.
3.2.2. MED-over the shoulder:  Talent places the other two lamps in the opposite side.

3.2.3. MED-over the shoulder:  Talent places the fan equidistant between the two sets of lamps, just outside of the light treatment area.

3.3. Subsequently, place two 1.8 L tanks filled with water in the center of the light treatment area, equidistant between the two sets of lamps.  Then, place an oxygen aerator in each tank. 
3.3.1. MED-over the shoulder:  Talent places two 1.8 L tanks filled with water in the center of the light treatment area, equidistant between the two sets of lamps.

3.3.2. CU:  The tank as an oxygen aerator and lid is placed in it.
3.4. Cover each tank with clear acrylic lids, leaving a 2 cm gap at the end closest to the fan.  Arrange the fan so that it will blow air into this gap, and place a thermometer in one or both of the tanks.
3.4.1. MED-over the shoulder:  Talent covers each tank with clear acrylic lids, leaving a 2 cm gap at the end closest to the fan. * Added to 3.3.2
3.4.2. MED-over the shoulder:  Talent arranges the fan so that it will blow air into the gap.

3.4.3. CU:  The tanks as a thermometer is placed in one of them.
3.5. Next, turn on the power of the lights, fan, and aerators.  Maintain the light treatment for up to 4 days; the fish should not be fed during the light treatment, as this will affect water quality and result in more stress to the animals.
3.5.1. MED:  Talent turns on the power of the lights, fan, and aerators.

3.5.2. CU:  The fish in the tank during light treatment.
3.6. Monitor the temperature and water level on a daily basis, and maintain the temperature at 30-33oC.  If necessary, adjust the fan speed, the distance between the tanks and the lights.  Also fill each tank with system water daily. 
3.6.1. MED-over the shoulder:  Talent checks the temperature by looking at the thermometer.

3.6.2. MED:  Talent adjusts the fan speed.
3.6.3. CU:  The tank as it is filled with system water.

4. Tissue collection
4.1. 48 hours after the onset of the halogen light treatment, remove the fish from the treatment area.  Next, prepare fresh ethanolic formaldehyde fixative (Text overlay: 1 part 3.7% formaldehyde, 9 parts 100% ethanol).  Euthanize the zebrafish with an anesthetic overdose of 2-phenoxyethanol.     

4.1.1. MED:  Talent removes remove the fish from the treatment area.
4.1.2. MED-over the shoulder:  Talent prepares ethanolic formaldehyde fixative by mixing formaldehyde and ethanol.  Text overlay: 1 part 3.7% formaldehyde, 9 parts 100% ethanol.
4.1.3. MED-over the shoulder:  Talent transfers the fish with a net into a 500 250 mL beaker containing 2-phenoxyethanol solution.
4.2. After that, transfer the euthanized zebrafish to a paper towel.  Then, enucleate the eye using a pair of curved forceps.  Keep the enucleated eyes in fixative overnight at 4oC.
4.2.1. MED-over the shoulder:  Talent transfers the euthanized zebrafish to a paper towel.

4.2.2. CU:  The fish’s head as the eye is enucleated.

4.2.3. CU:  The eye as it is placed in the fixative.
4.3. To cryoprotect the eyes, wash them in 5% sucrose 1XPBS for 30 min at room temperature.  Then, replace it with fresh 5% sucrose 1XPBS, and keep the eyes for 2 hours.  After 2 hours, wash the eyes in 30% Sucrose 1X PBS overnight at 4oC.  The next day, wash the eyes in a 1:1 tissue freezing medium and 30% Sucrose 1X PBS solution overnight at 4oC.
4.3.1. MED-over the shoulder:  Talent washes the eyes in 5% sucrose 1XPBS.
4.3.2. CU:  The eyes as fresh 5% sucrose 1XPBS is added.

4.3.3. MED-over the shoulder:  Talent washes the eyes in 30% sucrose 1XPBS.  *ADDED STEP
4.3.4. CU:  The eyes as they are placed in 4oC refrigerator. *Number changed 4.3.3 to 4.3.4
4.3.5. MED-over the shoulder:  Talent adds tissue freezing medium and 30% Sucrose 1X PBS to wash the eyes. *Number changed 4.3.4 to 4.3.5
4.4. Afterward, embed the eyes in 100% tissue freezing medium oriented on the dorsal/ventral axis.  Then, store them at -80oC for at least 2 hrs before cryosectioning the tissue.    
4.4.1. CU:  The eyes as they are embedded in 100% tissue freezing medium oriented on the dorsal/ventral axis.
4.4.2. MED:  Talent places the eyes in -80oC freezer.
4.5. Now, cryosection the tissue and place it on glass slides.  Then, warm the slides for 2 hours at 55oC. After that, store the slides at -80oC or immediately perform standard immunohistochemistry and image with fluorescent microscopy.
4.5.1. MED-over the shoulder:  Talent places the sectioned tissues on a glass slide.

4.5.2. CU:  The slides as they are warmed at 55oC.
4.5.3. MED:  Talent places the slides at -80oC freezer.
5. Results:  A novel light damage paradigm for use in retinal regeneration studies in adult zebrafish  
5.1. This figure shows the changes in proliferation response following various light damage paradigms.  Here are the retinal sections from an adult albino zebrafish immunolabeled with PCNA to show cell proliferation, indicated in red, in the dorsal (Video editor, highlight the word “Dorsal”, then un-highlight it) and ventral (Video editor, highlight the word “Ventral”, then un-highlight it) halves of the retina following different light damage paradigms (Video editor, highlight the texts “48 hLt”, “48 hpUV”, and “UV+48 hLt”, then un-highlight them).  At 0 hr (Video editor, zoom in A and E), proliferation was absent from the inner nuclear layer (Text overlay: INL: inner nuclear layer).  At 48 hLt (Video editor, zoom in B and F), single progenitor cells were present in the INL across the dorsal retina and in a small portion of the ventral retina.  At 48 hpUV (Video editor, zoom in C and G), columns of progenitor cells were present in the dorsal retina, while only single progenitor cells were present in a small portion of the ventral retina.  At UV+48 hLt (Video editor, zoom in D and H), large columns of progenitor cells were present across the dorsal and ventral retina. 

5.1.1. LAB_MEDIA:  51017_Thummel_Figure 5. Text overlay: INL: inner nuclear layer.
5.2. This figure shows rod and cone photoreceptor loss in pigmented zebrafish following various light damage paradigms.  Here are the retinal sections stained with TO-PRO-3 to show the nuclei in blue, and immunolabeled with Zpr-3 to show rod outer segments in magenta, or Zpr-1 to show double cones in gold, following each of the light damage paradigms (Video editor, highlight the texts “48 hLt”, “48 hpUV”, and “UV+48 hLt”, then un-highlight them). Significant decreases in rod photoreceptor nuclei were present in the dorsal retina at 48 hLt (Video editor, highlight the letters “B” and “Q”, and un-highlight them) and in the dorsal and ventral retina at UV+48 hLt (Video editor, highlight the letters “D”, “H” and “Q”, and un-highlight them).  Although cone nuclei were hypertrophied in the dorsal retina at 48 hpUV (Video editor, highlight the letter “K”, and un-highlight it), no significant decreases in double cone nuclei were present at 48 hLt or 48 hpUV (Video editor, highlight the letters “J”, “K”, “N”, “O” and “R”, and un-highlight them).  Significant decreases in cone nuclei were present in the dorsal and ventral retina at UV+48 hLt (Video editor, highlight the letters “L”, “P” and “R”, and un-highlight them). 

5.2.1. LAB_MEDIA:  51017_Thummel_Figure 6
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/index/Details.stp?ID=1597

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. You may revise the given prompts if necessary to better fit your protocol.
6.1. Ryan Thummel: Combining this procedure with other methods like gene-specific pharmalogical inhibitors or in vivo protein knockdown can reveal the role of individual genes in photoreceptor degeneration and the subsequent regeneration response.

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.  

5.1.1. LAB_MEDIA:  51017_Thummel_Figure 5

5.2.1. LAB_MEDIA:  51017_Thummel_Figure 6
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.

( 2011, Journal of Visualized Experiments


