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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:   and specify the steps by number/short description: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps: Step 2 & 3 are the most critical

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The dye staining and dissection of the eye are the most difficult steps to perform
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 improve the evaluation of retinal prosthesis safety. (Intro) This is accomplished by first labeling the surface of an optimally fixed, enucleated eye with tissue dyes to indicate the position of an implanted electrode. (P1) In the second step, the electrode array is removed and the eye tissue is dissected into strips. (P2) Next, the strips are stabilized in agar and then embedded in paraffin. (P3) In the final step, the marked areas of interest are sectioned and collected on slides for staining. (P4) Ultimately, the health of the implanted areas adjacent to each electrode can be evaluated by bright field and immunofluorescence microscopy. (P5)
(Video Editor: Authors will provide schematic overview graphic, but below are suggested shots as necessary)

(P1) 3.2.1. (MED: Talent painting eye) OR 3.2.2. (CU: of eye being painted)
(P2) 4.1.2. (SCOPE: array being removed only) AND 4.2.1. (tissue being cut into strips)
(P3) 4.3.1. (MED: Talent placing strip into agar) AND 4.4.1. (paraffin emedding)
(P4) 5.1.1. (WIDE: Talent sectioning tissue) (no TEXT) and 5.1.2. (CU: Slide being mounted)
(P5) Fig 5.jpg
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. Ceara McGowan: The main advantages of this technique are that fixation-related artifact and delamination is minimized and electrode adjacent tissue regions can be accurately tracked in large samples.   

1.2. Joel Villalobos: Though this method can provide insight into retinal prostheses, it can also be applied to evaluating the safety of new implants for other eye diseases.

1.3. David Nayagam: Generally, individuals new to this method will find it challenging because the retina is prone to delamination and a high level of dexterity is required for handling the samples.

1.4. Chris Williams: Visual demonstration of this method is critical as the labeling and tissue stabilizing steps can difficult to master due to the fragility of the specimens.
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.     

Video Editor: Notes from author: As for the filming…everything went very well today. Tim was fantastic and we all had some fun in the process. Although I don’t think any of us will be winning any Oscars anytime soon. I think we got all the shots we need. Tim advised that the DSLR shots that we collected beforehand are of sufficient quality to be used in the production.
Yesterday, I put together a collection of all of our previous shots (from multiple camera angles; ~50GB) and correlated them with the script protocol numbering – which I sent to Bridget. However, Tim advised us that we only need to supply one shot per script number instead of all the different angles and takes. So this has simplified matters somewhat. Nonetheless it would still be easiest for us to post the footage to Ryan Dalley rather than upload it online (upload speeds are very slow in Australia and the files total ~10GB). I will do this ASAP – before the end of this week.
The main thing is to please disregard the in-video slate numbering. These clips were filmed using an earlier version of the script protocol and the numbering changed subsequently. Instead, the clips have been sorted into folders with the new script protocol numbering (from the script I sent you on the 16th).
See also the author’s notes in: 50411_notes for video editor.txt on the ftp site.
2. Former Retinal Histology
2.1. Prior to this study, after implantation with a suprachoroidal electrode array, the eyes were previously processed using a non-optimal technique. 
2.1.1. LAB MEDIA: Fig 2.jpg

2.2. As indicated by the star, this first image shows a representative orthogonal section through the electrode array cavity. Note that the retina is detached from the outer eye tissue. This is particularly evident beneath the implanted region, as indicated by the arrowhead. Note also that it is not possible to determine which portion of the retina was adjacent to each individual electrode of the array. 
2.2.1. LAB MEDIA: Fig 2A.jpg (Authors: Please submit Fig2A.jpg as its own .ai, .tif, or .psd file) (Video Editor: please flash (or similar) the star when mentioned; with “as indicated by the arrowhead” please flash/animate the arrowhead; after “electrode of the array”, if possible, zoom in on/magnify out from blue box to 2.3.1.)
2.3. In this higher magnification there are several, regularly spaced, artifacts in the retinal layers, as indicated by the arrowheads, as well as major detachment from the tapetal layer, the reflective layer in the feline eye. 
2.3.1. LAB MEDIA: Fig 2B.jpg (Authors: Please submit Fig2B.jpg as its own .ai, .tif, or .psd file) (Video Editor: with “as indicated by the arrowheads” please flash/animate the arrowheads, after “in the feline eye”, if possible, zoom in on/magnify out from green box to 2.4.1.)
2.4. Upon further magnification, it can be observed that the outer segments of the photoreceptors as well as the pigmental epithelium, however, remain intact, suggesting that previously observed detachments are artifactual side effects of the processing, as opposed to resulting from in vivo trauma or pathology. Thus the following technique was implemented to minimize these fixation-related artifacts and delamination. 
2.4.1. LAB MEDIA: Fig 2C.jpg (Authors: Please submit Fig2C.jpg as its own .ai, .tif, or .psd file) (Video Editor: with “it can be observed .. remain intact” please highlight/flash the arrowhead)
3. Identification and Tissue Mapping
3.1. After enucleating and fixing the eyes, begin by removing an implanted eye globe from ethanol and carefully trimming away the excess tissue, including the conjunctiva and Tenon’s capsule. Trim the optic nerve to a 2-3 mm length. The electrode array is visible through the semi-translucent sclera
3.1.1. WIDE: Talent enters lab/frame/approaches bench with enucleated and fixed eye samples (Sony)
3.1.2. MED: Talent removes eye globe from ethanol (Sony – Take 2)
3.1.3. CU: Few seconds of conjuctiva and/or tenon’s capsule being trimmed (Sony)
3.1.4. CU: Shot of optic nerve being trimmed (Sony)
3.1.5. LAB MEDIA: Still photo of electrode array through semi-translucent sclera

3.2. Then use a fine tipped paintbrush to carefully apply histological dyes to the tissue to label the electrodes with a predefined color code, taking care not to smudge the dye. Extra dye marking can be made to define points of interest or help top align sections.
3.2.1. MED – over the shoulder: Talent dips brush into one dye then applies dye to tissue (TEXT: Carefully scrape away smudges with tip of scalpel blade) (Sony)
3.2.1.1. CU Dye being applied to eye (Canon)

3.2.2. CU: Few seconds of electrode being labeled with at least one color of dye (at least one or two colors already in place) (Canon)
3.2.2.1. CU: Dye markings being added to assist in orientating sections

3.3. Here the maximally stimulated electrodes have been labeled with green, the other active electrodes have been labeled with red, the larger diameter return electrodes have been colored yellow, and any additional guides or anatomical markings have been labeled with blue dye. 

3.3.1. ECU: Shot of electrode labeled with green, red, yellow, and blue (TEXT: Sketch/photograph globe for future reference) (Video Editor: If possible, please indicate/highlight colors as mentioned) OR LAB MEDIA: Authors: Please provide an appropriate graphic of a labeled electrode (e.g. Fig3C?) (TEXT: Sketch/photograph globe for future reference) (Video Editor: If possible, please indicate/highlight colors as mentioned) – Authors to provide still photos (HDR images)
3.4. After 5 minutes of air drying, return the globe to the 70% ethanol to dehydrate the dye. Then after trimming the excess tissue from the unimplanted control eye globe as just demonstrated, use the 8-0 nylon sutures attached during the enucleation and fixation step to align the control and implanted eyes as a mirrored pair. 
3.4.1. MED: Talent transfers globe to ethanol (Sony)
3.4.2. CU: Few seconds of unimplanted control eye globe being trimmed (Sony)
3.4.3. CU: Last few seconds of control and implanted eyes being aligned with sutures (TEXT: See text only portion of procedure for suture placement details) (Sony)
3.5. Then place a silicone template with the same dimensions as the electrode array onto a mirrored location on the control eye corresponding to the location of the array in the implanted eye.
3.5.1. ECU: Shot of silicone template, then template being picked up (TEXT: Translucent sclera and dye markings allow visualization of implanted array position) (Sony)
3.5.2. CU: Shot of template being placed onto control eye (Sony)
3.6. Then label the control globe as just demonstrated so that each implanted electrode site has a control pair in an anatomically comparable location.

3.6.1. MED: Few seconds of Talent painting control globe (Sony)
3.6.2. CU: Shot of labeled control globe next to labeled implanted globe (Sony)
4. Dissection and Embedding
4.1. Next, remove the implant array from the eye and then remove the front of the eye, including the cornea, iris and lens. Next, remove the vitreous fluid from the remaining eye cup.
4.1.1. WIDE: Talent places eyes at microscope/sits down at 
4.1.2. ECU: Last few seconds of implant array being removed (Canon)
4.1.3. ECU: Few seconds of cornea, iris, and lens being removed (Split action into separate shots as necessary) OR at least some of front of eye being removed (Canon)
4.1.4. ECU: Few seconds of vitreous fluid being removed (Canon)
4.2. Now dissect the implanted eye into multiple 2 mm thick strips, each containing a subset of the dye marked regions. The orientation of the strips should be selected to assist in the assessment of various aspects of the tissue response to the implant. Carefully document the position of the dye markings on the samples for future reference.
4.2.1. CU: Shot of one or two strips/sections being cut from eye (Canon)
4.2.2. CU: Shot of strip oriented in “proper” position
4.2.2.1. MED: Documentation of samples by photographing them  (Sony)
4.3. Next, place the strip with the side to be cut first facing downwards into a shallow pool of liquefied agar. Once the agar has set, cut around the sample and place it into a tissue cassette supported by foam inserts.
4.3.1. MED: Talent places strip into pooled agar (TEXT: 4% agar; 80-90°C) (Sony)
4.3.1.1. CU: Strip being placed in Agar (Canon)
4.3.2. CU: Few seconds of sample being cut out of agar (Canon)
4.3.3. CU: Shot of sample being placed into tissue case with foam inserts (Canon)
4.4. After dissecting and embedding the control eye, place the cassettes in neutral buffered formalin and process them overnight via a standard automated 12 hour paraffin processing technique. The next day, embed the processed tissue in paraffin with the side to be cut first facing downwards.
4.4.1. CU: Shot of at least one cassette being placed into neutral buffered formalin (Canon)
4.4.2. MED: Talent putting sample(s) into paraffin processor OR CU: Shot of paraffin processor (Sony)
4.4.3. CU: Shot of one tissue being embedded in paraffin (Sony)
5. Cutting and Staining
5.1. Now cut the paraffin blocks into 5 (m sections. Then mount the sections from each of the dyed regions onto slides. In order to locate the dyed region, regularly check the slides under a microscope.
5.1.1. WIDE: Few seconds of Talent cutting a paraffin block (TEXT: Refer to previously recorded reference images of dyed globe regions) (Sony)
5.1.2. CU: Shot of at least one section being mounted onto at least one slide (Sony)
5.1.2.1. WIDE: talent checks a slide with a microscope
5.2. The regions immediately adjacent to each dyed spot of the sclera will be those that were in closest proximity to the corresponding electrode from the array.
5.2.1. LAB MEDIA: Fig 3D 
5.2.2. LAB MEDIA: Fig 4A.
5.3. Finally, stain the sections as desired. 
5.3.1. CU: Autostainer in action staining slides

5.3.2. LAB MEDIA: Fig 5.jpg (Authors: please submit Fig 5.jpg as an .ai, .psd, or .tif file without the “A”, “B”, “C”, “D”, “E”, “F”, “G” or “H” labels)

6. Results: Representative Retinal Histology Images
6.1. In these high dynamic range macro photographs of an enucleated feline eye with a suprachoroidal electrode array in situ are shown. After fixation with Davidson’s fixative, and prior to array removal, the translucent sclera enables visualization of the individual electrodes in the array, as indicated with the arrowhead. The electrodes are marked with a predefined dye color scheme. These dye markings, placed with regular spacing from anatomical landmarks, are used to maintain consistency across experiments. Upon removal of the electrode array, the eye is dissected by hand into sample strips. The arrowheads indicate two of the electrode adjacent sites on the sclera. The dashed line indicates the plane of sectioning.
6.1.1. LAB MEDIA: Fig3ABCD.jpg (Authors: Please submit Fig3ABCD as a composite .ai, .psd, or .tif file without the “A”, “B”, “C”, or “D” labels) 

(Video Editor: with “after fixation … arrowhead” please highlight the top left image 

with “as indicated with the arrowhead” please highlight/animate the arrowhead; 

with “the electrodes .. scheme” please highlight the top middle image; 

with “these dye markings .. experiments” please highlight the top right image; 

with “Upon removal .. sectioning” please highlight the bottom image;

with “the arrowheads indicate .. sclera” please highlight/animate the green and red arrowheads in the bottom image)
6.2. In this representative section obtained from cutting the sample from the previous figure, the gross shape of the sample strip was preserved with minimal differential tissue artifacts. Both dye markings are still visible on the sclera, as indicated by the arrowheads, 
6.2.1. LAB MEDIA: Fig 4A.jpg (Authors: Please submit Fig 4A.jpg as its own .ai, .tif, or .psd file) (Video Editor: with “as indicated by the arrowheads” please highlight the red and green arrows and then zoom out/magnify into blue box to 6.3.1.)
6.3. although the green dye was more resilient than the red. The location of the dye indicates the position of an electrode, therefore the adjacent retinal tissue can be assessed for the damage, if any, caused by electrical stimulation.
6.3.1. LAB MEDIA: Fig 4B.jpg (Authors: Please submit Fig 4B.jpg as its own .ai, .tif, or .psd file) (Video Editor: with “although the green dye” please highlight the green arrowhead and/or the green dye indicated by the arrowhead; with “more resilient … red” please highlight the red arrowhead and/or the red dye indicated by the arrowhead, then zoom out/magnify into green box to 6.4.1.)
6.4. As seen at this magnification, the retinal layers adjacent to the green dye seen in the previous image were not artifactually detached and the retinal morphology was preserved. 
6.4.1. LAB MEDIA: Fig 4C.jpg (Authors: please submit Fig 4C.jpg as an .ai, .psd, or .tif file)

6.5. Here representative special staining and immunohistochemistry of retinal tissue sections processed according to the current protocol are shown. In this first image, haematoxylin stained the cell nuclei purple, while the eosin stained the cell cytoplasm, collagen and supportive tissue various shades of pink. In this image, the luxol fast blue stained the myelin blue. The cresyl violet counterstain was used to identify the ganglion cells by staining the Nissl (Pronounce: rhymes with “thistle”) bodies within the perikaryon blue and by highlighting the surrounding satellite cells.
6.5.1. LAB MEDIA: Fig 5.jpg 
(Video Editor: with “In this first image .. shades of pink” please highlight the top left image; 
with “cell nuclei purple” if possible please highlight the purple staining in the top left image; 

with “shades of pink” please highlight the pink staining in the top left image;
with “In this image .. satellite cells” please highlight the top right image;
with “stained the myelin blue” please highlight the aqua (Authors: is this correct?) blue staining in the top right image;
with “cresyl violet” please highlight the dark blue (Authors: is this correct?) staining in the top right image)
6.6. In this Masson’s trichrome blue treated section, the Biebrich scarlet-acid fuchsin solution stained the muscle fibers red, while the aniline blue stained the collagen, in this case the sclera, blue. For this section, stained by periodic acid Schiff, the glycoprotein components of the basement membrane and the connective tissue components appear purple, while the haematoxylin counterstained cell nuclei appear blue. 
6.6.1. LAB MEDIA: Fig 5.jpg 

(Video Editor: with “in this masson’s .. the sclera, blue” please highlight the left image in the 2nd row; 

with “stained the muscle fibers red” please highlight the red staining in the left image in the 2nd row;

with “in this case the sclera, blue” please highlight the blue staining in the left image in the 2nd row;

with “for this section … appear blue” please highlight the right image in the 2nd row;

with “appear purple” please highlight the purple staining in the right image in the 2nd row;

with “appear blue” please highlight the blue staining in the right image in the 2nd row)
6.7. The subscleral section shown in this image was treated with Perls’ Prussian blue. At the site of haemorrhage, the formation of haemosiderin (Pronounce: http://www.merriam-webster.com/cgi-bin/audio.pl?hemosi01.wav=hemosiderin) from degraded red blood cells and the release of iron complexes produced a purple color. The addition of neutral red stained the lysosomes red. In this image, anti-glutamine synthetase was stained. This neurotransmitter degrading enzyme found in Müller cells, in green, extends in both directions with the Müller cell bodies within the inner nuclear layer and the Müller cell endfeet forming the inner limiting membrane.
6.7.1. LAB MEDIA: Fig 5.jpg
(Video Editor: with “The subscleral section … lysosomes red” please highlight the left image in the 3rd row;
with “produced a purple color” please highlight the purple staining in the left image in 3rd row;
with “stained the lysosomes red” please highlight the red staining in the left image in 3rd row; 
with “In this image .. limiting membrane” please highlight the right image in the 3rd row;
with “Muller cells in green” please highlight the green staining” in the right image in 3rd row)
6.8. For staining of the neurofilament protein, this heavy chain cytoskeletal protein was labeled green. Found in the cell soma and processes, the neurofilament protein crosslinks with other neurofilaments to maintain the structure of neurons. Ganglion cells and their axons can be observed in the ganglion cell and nerve fiber layers (Authors: Please indicate these layers with arrowheads or other), while the axons of the horizontal cells located at the outer boarder of the inner nuclear layer in the feline retina appear green.
6.8.1. LAB MEDIA: Fig 5.jpg
(Video Editor: Please highlight the left image of the 4th row;
with “was labeled green” please highlight the larger green staining in the top of the left image of 4th row (Authors: is this correct?);
if possible, please indicate the arrowheads with “ganglion cell and nerve fiber layers” when mentioned as appropriate in 4th row left image; 
with “appear green” please highlight the smaller, lower green staining again in left image of 4th row (Authors: is this correct?))
6.9. In this final image, glial fibrillary acidic protein is shown. This cytoskeletal protein, in red, proliferates in Müller cells and astrocytes during gliosis, and can be seen lining the nerve fiber layer, with Müller cells forming thin extensions through the inner to the outer retinal layers. Counterstaining with DAPI, in blue, allows for visualization of the retinal layers. 
6.9.1. LAB MEDIA: Fig 5.jpg 
(Video Editor: Please highlight the right image of the 4th row;
 with “This cytoskeletal .. outer retinal layers” please highlight the red staining in right image of 4th row; 
with “Counterstaining … of the retinal layers” please highlight the blue staining of 4th row right image)
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
7. 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.
7.1. David Nayagam: While attempting this procedure, it’s important to remember to visualize the sample workflow in three dimensions and to regularly consider the orientation of the sections throughout the procedure.

7.2. Joel Villalobos: Following this procedure, other histological methods can be performed in order to answer additional safety related questions.

7.3. Ceara McGowan: After its development, this technique paved the way for researchers in the field of bionic eye development to explore the maximum safe stimulation levels that can be used long term for blind patients.
7.4. Chris Williams: After watching this video, you should have a good understanding of how to evaluate the safety of a bionic eye implant.
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.
( 2011, Journal of Visualized Experiments


