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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Leica M125 (LM-Scope 0,63x)
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.1., 2.4.1., 2.5.1., 2.7.1., 2.7.2., 2.9.1., 4.6.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.7.1., 2.7.2.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Svenja Sonntag: Current disease models for corneal endothelial cell loss focus on the destruction of the endothelium and more likely represent the final stages of the disease, when corneal transplantation is inevitable [1]. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Svenja Sonntag: New treatments using stem cells or gene therapy, however, are now available that could be more useful in the early stages of the disease, the models for which are lacking [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.3. Annekatrin Holzhey: Noninvasive, intraocular surgery by photodisruption using a Nd:YAG laser has become a routine procedure for ophthalmologists [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Annekatrin Holzhey: Characterization of the laser-assisted shock wave propagation and cavitation course allows the generation of a noninvasive experimental disease model for the early stages of corneal endothelial cell loss [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.5. Mahdy Ranjbar: Demonstrating the procedure with Annekatrin Holzhey [3] will be Christine Oeruen, a technician from my laboratory [1][2]. 

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera (Christine Oeruen)
1.5.3. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera (Annekatrin Holzhey)


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Lübeck.


Section - Protocol
2. Corneal Tissue Laser Treatment and Culture
2.1. After obtaining freshly enucleated porcine eyes from the local abattoir [1], place the samples in 4-degree Celsius full medium [2-TXT].
2.1.1. WIDE: Talent entering lab with samples/putting samples onto bench
2.1.2. Talent putting samples into medium, with medium container visible in frame TEXT: See text for all medium and solution preparation details

2.2. Use scissors to remove the extracellular tissues [1] and soak the eyes in 5% povidone-iodine ophthalmic solution for 5 minutes [2].

2.2.1. Tissue being removed Videographer: Important step
2.2.2. Eye(s) being placed in ophthalmic solution, with solution container visible in frame 

2.3. Next, place the disinfected samples in sterile PBS at room temperature [1].

2.3.1. Talent placing eyes into PBS, with PBS container visible in frame

2.4. Using a spectral-domain optical coherence tomography device, screen the eyes for major anterior segment pathologies, such as corneal scarring, edema, and other opacities [1].

2.4.1. Talent at device screening eye(s), with device monitor visible in frame as possible Videographer: Important step

2.5. After screening, position the eyes in front of a slit-lamp unit equipped with a Nd:YAG (N-D-yag) laser with a wavelength of 1064 nanometers and a focal spot diameter of 10 micrometers in air [1-TXT].

2.5.1. Talent positioning eye(s) Videographer: Important step TEXT: Nd:YAG: neodymium:yttrium aluminum garnet

2.6. Select the 12x magnification [1] and deflect the illumination to visualize the individual corneal layers [2]. 

2.6.1. Talent selecting magnification NOTE: May be slated as 2.5.2.
2.6.2. Talent deflecting illumination

2.7. After setting the pulse energy and focus point to the appropriate parameters for the selective ablation of the corneal endothelial cells [1], apply several laser shots to the tissue [2].

2.7.1. Talent setting energy 
2.7.2. Added shot: Talent setting focus point Videographer: Important/difficult step
2.7.3. Talent applies several laser shots Videographer: Important/difficult step

2.8. Then, under a dissecting microscope, place a clear cornea paracentesis close to the limbus and inject viscoelastic to stabilize the anterior chamber [1].

2.8.1. Paracentesis being placed close to limbus and Viscoelastic being injected

2.9. Then use an 8-millimeter trephine to excise the laser-treated central cornea [1] and place the isolated cornea into one well of a 12-well plate endothelial side up [2-TXT].

2.9.1. SCOPE: Cornea being excised Videographer: Important step
2.9.2. Residual adhesion cut and cornea being placed endothelial side up in well TEXT: Repeat for each sample

2.10. When all of the corneas have been collected, add 3 millimeters of full medium to each sample well [1] and incubate the specimens for up to three days at 37 degrees Celsius [2].

2.10.1. Talent adding medium to well(s), with medium container visible in frame TEXT: Optional: Treat corneas w/ potential cytoprotective agents 
2.10.2. Talent placing plate into incubator

3. Histology Preparation 

3.1. At the end of the incubation, replace the medium in each well with methanol-free 4% paraformaldehyde in Sorensen’s buffer for a 20-minute incubation at room temperature [1].

3.1.1. WIDE: Talent adding fixative to well(s), with fixative container visible in frame

3.2. At the end of the incubation, place the fixed samples in 20% sucrose [1] in PBS for about 1 hour until the corneas sink [2].

3.2.1. Talent placing eye(s) into 20% sucrose, with 20% container visible in frame
Shot of cornea at bottom of container/sinking to bottom of container

3.3. Transfer the samples into 30% sucrose in PBS overnight [1-TXT] before embedding the tissues in optimal cutting temperature for storage at minus 80 degrees Celsius [2].

3.3.1. Tissue being placed into 30% sucrose, with 30% sucrose container visible in frame TEXT: Caution: Avoid contact w/ bubbles and air:surface interface
3.3.2. Eye being placed into embedding medium (OCT), with container visible in frame

3.4. Use a cryostat set to minus 27 degrees Celsius to obtain 10-micrometer-thick sections of the frozen tissues [1-TXT], collecting each section on a microscope slide within 1 minute of it being acquired [2].

3.4.1. Talent at cryostat, making section TEXT: Camel brush can help guide section over knife blade 
3.4.2. Section being collected onto slide OR Shot of section on slide NOTE: 3.4.1. and 3.4.2. combined. 

3.5. Then store the slides at minus 80 degrees Celsius until staining [1].

3.5.1. Talent placing slides at -80 °C

4. Hematoxylin and Eosin (H&E) Staining

4.1. For hematoxylin and eosin staining, air dry the frozen sections for several minutes to remove moisture [1] before staining with filtered 0.1% Mayers hematoxylin for 10 minutes in a 50-milliliter tube [2].

4.1.1. WIDE: Talent placing slide(s) at RT
4.1.2. Slide being placed into tube of stain, with stain container visible in frame

4.2. At the end of the incubation, rinse the slides in double distilled water for 5 minutes in a cuvette [1].

4.2.1. Slides being rinsed

4.3. Next, dip the slides in 0.5% eosin 10 times [1] followed by dip-rinsing in double distilled water until the eosin stops streaking [2].

4.3.1. Slide(s) being dipped in eosin, with eosin container visible in frame
4.3.2. Slide(s) being dipped in water

4.4. Dip the rinsed slides 10 times in 50% ethanol [1] and 10 times in 70% ethanol [2].

4.4.1. Slide(s) being dipped in 50% ethanol, with 50% ethanol container visible in frame
4.4.2. Slide(s) being dipped in 70% ethanol, with 70% ethanol container visible in frame

4.5. After the last 70% ethanol dip, equilibrate the sections in 95% ethanol for 30 seconds [1] followed by 60 seconds in 100% ethanol [2] before several dips in xylene [3].

4.5.1. Slide(s) being dipped in 95% ethanol, with 95% ethanol container visible in frame
4.5.2. Slide(s) being dipped in 100% ethanol, with 100% ethanol container visible in frame
4.5.3. Slide(s) being dipped in xylene, with xylene container visible in frame

4.6. Then mount the specimens with coverslip [1] before obtaining images on a light microscope [2].
 
4.6.1. Coverslip being placed, with mounting medium visible in frame
4.6.2. Talent at microscope, imaging slide Videographer: Important step

Section – Results
5. Results: Representative Probability of Selective Corneal Endothelial Cell (CEC) Damage

5.1. Two-photon [1] and light microscopy images [2] should be independently evaluated as “no damage” [3], “too much damage” [4], or “correct amount of damage” [5].

5.1.1. LAB MEDIA: Figures 2 and 3 Video Editor: please outline two photon images from Figure 2  
5.1.2. LAB MEDIA: Figures 2 and 3 Video Editor: please outline light microscopy images from Figure 3  
5.1.3. LAB MEDIA: Figures 2 and 3 Video Editor: please emphasize Figures 2A and 3A
5.1.4. LAB MEDIA: Figures 2 and 3 Video Editor: please emphasize Figures 2B and 3B
5.1.5. LAB MEDIA: Figures 2 and 3 Video Editor: please emphasize Figures 2C and 3C

5.2. Based on these assessments, a heatmap can then be calculated [1] to select the right constellation of laser parameters for selective ablation of the corneal endothelial cells with minimal damage to the surrounding tissue [2].

5.2.1. LAB MEDIA: Figure 4
5.2.2. LAB MEDIA: Figure 4 Video Editor: please emphasize green part of heatmap

5.3. Previous analysis has determined that the focal point of the laser must be at least 0.15 millimeters behind the corneal endothelium for the lowest pulse energy tested [1].

5.3.1. LAB MEDIA: Figure 4 Video Editor: please emphasize section of heatmap from 0.15-0.20 mm at 1.0 mJ

5.4. For pulse energies higher than 2.9 millijoules, the longest focal distance tested is still too close to the endothelium [1].

5.4.1. LAB MEDIA: Figure 4 Video Editor: please emphasize section of heatmap at 0.2 from 2.9-4.6 mJ


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Mahdy Ranjbar: Various cytoprotective agents can be tested while the excised specimens are in culture. If proven successful, the agents could be added to the irrigation solution for treatment [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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