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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____Y_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____Slit lamp – Carl Zeiss 30SL-M; includes output for teaching scope that video camera could attach to__

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

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.) ______3.1, 3.4, 3.7, 3.8, 3.9_____________________

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.) ___3.7 – holding the lens straight and being able to move the head; 3.8 – maneuvering the laser beam and focusing it correctly on the retina to ensure a proper burn is delivered.
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? _________Same building_____________________

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. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to re-create the hallmarks of neovascular age-related macular degeneration, or AMD, in an easy to study animal model. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Ronil S. Shah: This method can be used to study key facets of neovascular AMD research, including how genetic alterations or pharmaceutical treatments affect this disease, or how it manifests under different imaging modalities. 

1.2. Brian T Soetikno Michelle Lajko: The main advantage of this technique is that once it has been mastered, it is easy to reproduce, allowing experiments to be done quickly and efficiently.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Michelle Lajko: Generally, individuals new to this method will struggle because they lack the fine dexterity and coordination to be successful, both of which will improve with practice.
Authors: The total length of introduction statements cannot exceed 150 words. Also, individual authors of the “Optional Interview Statements” must be different than those who speak the “Required Interview Statements”. “Introduction of Demonstrator” statements are only to be used if the introduced demonstrators have not given an interview statement. Statements have been modified and deleted to fit within these guidelines.
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been performed in accordance with 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. Mouse and Laser Preparation
2.1. To prepare the laser station, position the laser and slit lamp where it can be easily accessed (2.1.1-WIDE). Turn on the laser and set it to the pre-determined parameters (2.1.2-MED-TXT). Here, the settings 75 μm spot size, 100 mW power, and 100 ms duration are used (2.1.3-CU).

2.1.1. *Film as written; TEXT: CAUTION: Ensure all proper safety practices are followed

2.1.2. Just show talent at the laser and turning it on

2.1.3. Show talent inputting the settings Take 2 CU of 75 uM spot size being set to proper amount
2.2. Next, place the anesthesia, animal warmer, tissue wipes, and eye drops within easy reach of the laser operator (2.2.1-WIDE/MED-TXT).

2.2.1. Have talent place items in the order they are listed; TEXT: Ensure that animal warmer is pre-heated to 37 oC

2.3. After anesthetizing the first mouse, place it onto the animal warmer for approximately 3 to 5 minutes (2.3.1-MED/CU-TXT). Perform a toe-pinch to ensure complete anesthetization (2.3.2-ECU).

2.3.1. Only show mouse being placed on the animal warmer, TEXT: See text protocol for anesthesia conditions. Use 2nd take within shot
2.3.2. *Film as written

2.4. Then, using a rolled tissue wipe to prevent nasal aspiration of liquid roll-off, place a 30 μl drop of tetracaine hydrochloride into each eye (2.4.1-CU-TXT). Wait 2 min for the solution to take effect (2.4.2-MED).

2.4.1. Make sure to show placement/handling of the rolled tissue and then show addition of eye drops; TEXT: Tetracaine hydrochloride = topical anesthetic
2.4.2. Show mouse on the animal warmer
2.5. Next, apply one drop of topical tropicamide to each eye in order to dilate the pupils, and wait 2 min for the solution to take effect (2.5.1-CU).

2.5.1. *Film as written

2.6. Now, quickly place the mouse onto the mouse stage and then set the stage onto the chin rest of the slit lamp (2.6.1-MED). Turn on the slit lamp and adjust it to the lowest light brightness (2.6.2-MED).

2.6.1. *Film as written Multiple options/angles shot within take to pick best option or cut between the varying options
2.6.2. Show talent at the slit lamp and try to have the shot of the light on and initially bright, and getting turned down

2.7. Assess the mouse’s pupil dilation (2.7.1-MED). If the pupil has not achieved 2.5 to 3 mm of dilation (2.7.2-SCOPE), return the mouse to the animal warmer or administer an additional drop of tropicamide (2.7.3-MED).

2.7.1. Show talent looking through the eyepieces of the slit lamp

2.7.2. Here, show undilated pupils Ends at 0:20
2.7.3. Just show mouse being placed back on the warmer

3. Laser Induction of Choroidal Neovascularization (CNV)
3.1. Following pupil dilation (3.1.1-SCOPE), orient the mouse on the platform so that it lies horizontally, perpendicular to the slit beam (3.1.2-CU). Slightly turn the mouse so that it is at an approximately 170o angle, with the head oriented closer to the laser operator (3.1.3-CU).

3.1.1. Here show the properly dilated pupil Ends at 0:40
3.1.2. *Film as written

3.1.3. *Film as written
3.2. Position the mouse as close as possible to the slit lamp while maintaining platform stability and leaving enough room for the operator to perform fine motor manipulations (3.2.1-MED/CU).

3.2.1. Just focusing on the mouse and the talent’s hands, show the talent making sure the mouse is positioned properly. Request the talent be somewhat deliberate/exaggerated about making sure the mouse is in a good spot.
3.3. Once the mouse is properly positioned, apply one drop of artificial tear solution to a 25 mm by 25 mm glass coverslip (3.3.1-CU). Also place one drop of this solution onto the mouse’s untargeted eye to prevent dehydration (3.3.2-CU).

3.3.1. *Film as written

3.3.2. *Film as written

3.4. Grip one corner of the coverslip between the thumb and pointer finger (3.4.1-CU), and wrap the remaining 3 fingers around the mouse to support and stabilize both the animal and the operator’s hand (3.4.2-CU-TXT).

3.4.1. *Film as written

3.4.2. *Film as written; TEXT: Ensure the wrist is stabilized to reduce hand tremor

3.5. Then, carefully press the coverslip onto the mouse’s eye to flatten the cornea (3.5.1-ECU). Position the coverslip perpendicular to the laser beam path to prevent scatter or reflection of the beam (3.5.2-MED-over the shoulder/CU).

3.5.1. *Film as written

3.5.2. The laser is NOT supposed to be on yet, so just show the talent positioning the coverslip to where they want it.

3.6. Looking through the slit lamp, use the free hand to adjust the focus until the retina comes into view (3.6.1-SCOPE). The retina should appear light-yellow to red with distinct, red blood vessels present (3.6.2-SCOPE).

3.6.1. Make sure that we can see the adjustment of focus until the scope image becomes clear Ends at 0:52
3.6.2. Get enough coverage of the in-focus retina here Ends at 2:30
3.7. Slowly and carefully move the mouse’s head or the coverslip (3.7.1-ECU) until the optic nerve is observed. The optic nerve will be yellow with multiple blood vessels radiating from it (3.7.2-SCOPE).

3.7.1. *Film as written

3.7.2. Get enough coverage of the optic nerve here Ends at 2:43
3.8. Then, turn on the laser focusing beam (3.8.1-MED/CU) and maneuver it to focus on the retinal pigment epithelium, or RPE, of the eye fundus (3.8.2-SCOPE). If the focusing beam appears to be ovular or out of focus (3.8.3-SCOPE), adjust the slit lamp focus or coverslip (3.8.4-SCOPE).

3.8.1. Show talent turning on the beam with free hand, make sure the beam is visible in the shot

3.8.2. *Film as written

3.8.3. Make sure to get coverage of out of focus beam here

3.8.4. Make sure to get coverage of in focus beam here; (Video editor: Show split-screen with shot 3.8.3. Add text “Out of focus” to 3.8.3 and “In Focus” to 3.8.4)

3.9. When the focusing beam is appropriately adjusted, use the foot trigger to initiate laser administration (3.9.1-CU). A bubble should form immediately following laser administration (3.9.2-SCOPE-TXT). Lesions with hazy borders (3.9.3-SCOPE) or eyes with hemorrhaging lesions should be excluded from analysis (3.9.4-SCOPE).
3.9.1. Show talent’s foot triggering the foot pedal

3.9.2. Show bubble formation, make sure this lesion has clean borders and represents a good, useable lesion; TEXT: Avoid retinal vessels to prevent intraocular hemorrhage Ends at 4:39
3.9.3. Show a lesion with hazy borders Ends at 11:14
3.9.4. Show a hemorrhaging lesion Shot between 17:15-18:03
3.10. Ronil S. Shah: Be sure to observe bubble formation and a clear, sharply defined circular area that indicates a focused laser burn. Lesions that do not result in bubble formation may not appropriately induce CNV (3.10.1-MED).

3.10.1. Talent speaks toward camera, interview style

3.11. Create additional lesions at all desired choroidal neovascularization, or CNV, positions (3.11.1-SCOPE). Switch the laser to “stand-by” mode when not in use (3.11.3-MED/CU). Record in a lab notebook the location and result of each laser administration (3.11.2-MED-over the shoulder).

3.11.1.  Show movement to a new position on the retina and the bubble that forms following a successful administration Shot ends 15:12
SWITCHED ORDER OF 3.11.2 AND 3.11.3
3.11.2. *Film as written

3.11.3. *Film as written
3.12. Repeat the laser administration for the mouse’s second eye using a fresh coverslip and the opposite hand to stabilize the mouse (3.12.1-CU). After completing all administrations, turn off the laser and the slit-lamp (3.12.2-MED/CU).

3.12.1. Just show the mouse stabilized with the opposite hand, and the placement of the coverslip (similar to shots 3.4.2 and 3.5.1) but with the opposite hand.

3.12.2. *Film as written 
3.13. Discard the coverslip and place the mouse onto the animal warmer (3.13.1-MED). Macroscopically inspect the eye for any corneal surface or cataract injury (3.13.2-MED-over the shoulder). Following recovery, return the mouse to its cage (3.13.3-MED).

3.13.1. *Film as written

3.13.2. *Film as written

3.13.3. *Film as written
4. Results: Visualization and Quantification of CNV Lesions
4.1. CNV is quantified via analysis of flat-mounted choroids following immunofluorescence staining (4.1.1-LM). Here FITC-dextran labeling was done via perfusion immediately prior to animal sacrifice (4.1.2-LM). This was followed by area quantification via thresholding in ImageJ (4.1.3-LM).

4.1.1. Jove laser CNV fig1 4.13.15, Figure 1 A and B: Video Editor: Remove panel labels “A” and “B”. 
4.1.2. Jove laser CNV fig1 4.13.15, Figure 1 A and B: Video Editor: Highlight panel A for “FITC-dextran labeling” 
4.1.3. Jove laser CNV fig1 4.13.15, Figure 1 A and B: Video Editor: Highlight panel B for “followed by area quantification”.

4.2. Here, post-mortem immunostaining with the endothelial cell marker Isolectin GS-IB4 was performed, followed by imaging via confocal microscopy (4.2.1-LM). 3D reconstructions 4.2.2-LM) of the CNV lesion en face (4.2.3-LM)…and side view were generated (4.2.4-LM).

4.2.1. Jove laser CNV fig2 4.13.pdf, Figure 2 A: Video Editor: Remove panel label “A”

4.2.2. Jove laser CNV fig2 4.13.pdf, Figure 2 B and C: Video Editor: Remove panel labels “B” and “C”. Bring up panels B and C. 
4.2.3. Jove laser CNV fig2 4.13.pdf, Figure 2 B and C: Video Editor: Remove panel labels “B” and “C”. Highlight panel B for “3D reconstruction” 

4.2.4. Jove laser CNV fig2 4.13.pdf, Figure 2 B and C: Video Editor: Remove panel labels “B” and “C”. Highlight panel C for “side view”.
4.3. Optical-coherence tomography imaging was also used to visualize the CNV lesions in vivo (4.3.1-LM). Here, a cross-sectional image of the retina is shown, with the CNV lesion circled in yellow (4.3.2-LM).

4.3.1. Jove laser CNV fig3 4.12.15.pdf, Figure 3. Video Editor: Show figure minus yellow circle.
4.3.2. Jove laser CNV fig3 4.12.15.pdf, Figure 3. Video Editor: Bring up yellow circle when VO reads “the CNV lesion”

Authors: Please remember to upload the original, unflattened files for all results images. 
5. Conclusion (said by authors on camera)
5.1. Ronil S. Shah: Once mastered, this technique can be done in 10 minutes if it is performed properly.

5.2. Michelle Lajko: While attempting this procedure, it’s important to make sure that the animal is properly anesthetized and to position your hand so that it is supported and stable.

5.3. Brian T. Soetikno Ronil S. Shah: After watching this video, you should have a good understanding of how to deliver focused laser burns to induce CNV, which can subsequently be studied in a variety of ways.
Authors: Remember to memorize your lines for the day of shooting.
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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