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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: __ Binocular stereo microscope, from Motic.
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.) __3.3, 3.5, 3.10, 3.11
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.) _3.10, 3.11, If not successful on the first try, it will be repeated with another piece of tissue.
E.  Will the filming need to take place in multiple locations? (Y/N) __Y__about 500 meters apart from each other___ If yes, how far apart are the locations? 

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 methodology is to perform confocal microscopy of the human sclera. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Simona Schlereth: This method can help answer key questions in the ophthalmic field, such as immune cell distribution and vascular status in healthy and pathological conditions in the sclera. 
1.2. Simona Schlereth: The main advantage of this technique is that it allows for the confocal imaging of dense connective tissue.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Simona Schlereth: Demonstrating the procedure will be Stefan Kremers, a grad student from my laboratory.  

1.3.1. Interview style: Author saying the above 

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

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

1.4. Procedures involving human tissues have been approved by the Institutional Review Board (IRB) and the local ethics committee. This work was performed according to the Declaration of Helsinki. The human scleral specimens were obtained from the eyes of globe donors (maximum post-mortem time 24 hours) at the Eye Bank of the Department of Ophthalmology, University of Cologne, Germany.
Protocol (read by voice talent at JoVE):

2. Experimental Preparation
2.1. To begin, prepare 96% ethanol and PBS in individual tubes [2.1.1-WIDE/MED].  Then prepare 100 ul per sample of the primary antibodies in the recommended dilution of PBS containing 2% BSA [2.1.2-MED/CU] and keep all solutions on ice [2.1.3-MED/CU].  

2.1.1. Talent at bench adding water to ethanol in labeled container with PBS visible: alternative: Talent at bench shows labeled containers with PBS and ethanol. 
2.1.2. Talent adds a primary antibody to tube of PBS/BSA with both PBS and BSA labeled and visible

2.1.3. Talent places antibodies on ice with ethanol and PBS
2.2. Arrange clean instruments, including 1-2 colibri forceps, straight micro dissecting scissors, curved scissors, a number 10 scalpel or ophthalmic scalpel micro feather, four 26G needles and a sterile swab [2.2.1-MED/CU].
2.2.1. Instruments arranged on sterile work bench or tray and talent points out each with the narrative/voiceover
2.3. Wrap aluminum foil around a polystyrene plate or prepare a cork plate to affix the tissue [2.3.1-CU]. 
2.3.1. Talent wraps aluminum foil around a polystyrene plate 
3. Preparation of the Sclera
3.1. To prepare the sclera, gently hold the bulb and using a 15.5 mm trepan [3.1.1-ECU], perform a perforating trepanation on the corneoscleral part [3.1.2-ECU], then carefully and evenly rotate the trepan on the surface of the tissue to generate an equally round cut [3.1.3-ECU].
3.1.1. Talent holds the bulb and picks up a trepan

3.1.2. Film as written

3.1.3. Film as written 

3.2. Use curved scissors to cut the remaining attachments [3.2.1-ECU], then remove the corneoscleral trepanation to produce an anteriorly opened bulb [3.2.2-ECU].
3.2.1. Talent cuts remaining attachments with curved scissors
3.2.2. Talent removes corneoscleral trepanation and shows anteriorly opened bulb 
If there is no donor on the day of the shoot, then eliminate steps 3.1 and 3.2 and begin 3.3 with ‘After producing an anteriorly opened bulb according to the text protocol, place the sclera on a…’  If the word ‘sterile’ is not necessary, then please delete it from step 3.3.
3.3. After producing an anteriorly opened bulb according to the text protocol, place the sclera on a swab with the open part facing up [3.3.1-ECU].  Then use colibri forceps to remove the retina and the pigmented uvea layers from the inner sclera until the sclera is free of these layers [3.3.2-ECU]. 
3.3.1. Film as written

3.3.2. Talent removes retina and pigmented uvea layers from inner sclera, Videographer have talent point out retina and uvea layer; Editor, point out the retina and uvea layer

3.4. Next, use curved scissors if necessary to remove the retina and uvea from the papilla [3.4.1-ECU].  Then remove the remaining conjunctiva, extraocular muscles, and tenon’s capsule from the superficial sclera [3.4.2-ECU].
3.4.1. [combined with 3.3.2] Talent removes retina and uvea from papilla, Video, have talent point out the retina, uvea, and papilla This structure is visible at 3,35’: dot at the limit shadow / light, Editor, point out these structures After 3.4.1 we added an extra take where the clean bulb without retina and uvea is visible.
3.4.2. Talent removes remaining conjunctiva, extraocular muscles, and tenon’s capsule from superficial sclera; Videographer, have talent point out these structures; Editor point out these structures In T1 leftovers of conjunctiva and tenon’s are visible, in T2 there is an extraocular muscle
3.5. Now, using colibri forceps to gently hold the tissue, with straight scissors, cut 2 cm2 sized scleral samples from different locations on the tissue [3.5.1-ECU-TXT], avoiding repeated grabbing with the forceps which will make the area unsuitable for confocal microscopy [3.5.2-ECU].

3.5.1. Talent gently holds tissue with forceps then uses straight scissors to cut a scleral sample while holding forceps steady on tissue (TEXT: corneoscleral trepanation defines the anterior margin of samples) Use Take 1+3 or 2+3
3.5.2. [combined with 3.5.1] Talent cuts another sample from different location while holding forceps steady

3.6. Place the samples in 1.5 ml tubes [3.6.1-CU/ECU], add 1.5 ml of 96% ethanol and incubate for 15 minutes to fix the tissue [3.6.2-CU].  Then, after removing the ethanol, use 1.5 ml of PBS to wash the samples [3.6.3-CU] three times for 5 minutes each while shaking [3.6.4-MED/CU-TXT].

3.6.1. Talent places samples in a 1.5 ml tube

3.6.2. Talent adds 96% ethanol to a tube of samples and closes tube

3.6.3. Talent finishes removing ethanol and adds PBS

3.6.4. Talent places tubes on shaker and starts shaking (TEXT: can be snap frozen at this point according to text protocol)

3.7. Next, transfer the samples to 1.5 ml of PBS with 5% BSA [3.7.1-CU] and incubate at room temperature for two hours, which will induce swelling of the samples to help with laminating and prevent nonspecific binding [3.7.2-CU].
3.7.1. Talent transfers samples to PBS/BSA

3.7.2. Talent places tubes on bench to incubate and sets a two-hour timer
3.8. When the samples have swelled, under a stereo binocular microscope [3.8.1-MED], use 26G needles that have been bent at the edges to affix the posterior scleral samples to the foil-wrapped polystyrene membrane or cork plate [3.8.2-SCOPE].
3.8.1. Talent sitting at scope places plate on stage of stereoscope
3.8.2. Talent affixes samples on plate with bent needles
3.9. Then, to laminate the full-thickness samples, use colibri forceps to horizontally hold the anterior edge of the scleral tissue [3.9.1-SCOPE].  With a no. 10 scalpel [3.9.2-CU], carefully cut as thin a layer as possible of the superficial sclera from the underlying layer [3.9.3-SCOPE-TXT].
3.9.1. Talent holds the anterior edge of a sample
3.9.2. [combined with 3.9.1] Talent picks up no. 10 scalpel

3.9.3. Talent cuts as thin a layer as possible of superficial sclera (TEXT: 30-80 um thick)
3.10. To prevent the tissue from drying out, pipette 50 ul of PBS onto the layers [3.10.1-ECU].  Then after the layers have been cut, place them in 100 ul of PBS in a 96-well plate [3.10.2-SCOPE/ECU] and use a waterproof marker to label both the orientation and the layer [3.10.3-CU-TXT].
3.10.1. Talent pipettes PBS onto tissue layers

3.10.2. Talent places layers into wells of 96-well plate

3.10.3. Talent labels orientation and then layer (TEXT: orientation:  anterior vs. posterior; layer:  superficial vs. profound)

3.11. Continue to isolate layers and transfer to the 96-well plate until the tissue is fully laminated [3.11.3-CU].
3.11.1. Talent adds more layers to the 96-well plate
4. Immunohistochemistry of Scleral Layers
4.1. To carry out immunohistochemistry, remove the medium from the 96-well plate by holding the pipette against the wall of each well and aspirating the fluid [4.1.1-CU/ECU].  Then add 100 ul of the primary antibodies diluted 1:100 in PBS with 2% BSA to the appropriate wells [4.1.2-CU-TXT] and incubate at 4(C overnight [4.1.3-WIDE/MED]. 

4.1.1. Talent removes medium from wells of plate by holding pipette against wall and aspirating

4.1.2. Talent opens tube of diluted, labeled antibodies and begins to pipette into wells (TEXT: e.g. CD31 mouse anti-human; LYVE1 rabbit anti human)

4.1.3. Talent places plate into fridge; B need another example for 4.7.1 below
4.2. The next day, use 200-300 ul of PBS to wash the samples [4.2.1-CU] on a shaker three times for 5 minutes each [4.2.2-MED/CU]. If needed, use another primary antibody and incubate again overnight at 4°C. 
4.2.1. Talent adds PBS to wells to wash

4.2.2. Talent places plate on shaker and turns on We added another take, where the talent holds an tube saying PBS/BSA LYVE1
4.3. Then add 100 ul of the corresponding secondary antibodies diluted 1:300 in PBS with 2% goat serum [4.3.1-CU-TXT] and incubate in the dark at room temperature for one to two hours [4.3.2-MED/CU].
4.3.1. Talent adds secondary antibodies into fresh wells (TEXT: goat anti mouse FITC, goat anti rabbit Cy3) and by using forceps moves the samples into these wells.  
4.3.2. Talent covers plate and leaves on bench to incubate  

4.4. After the incubation, use 200 - 300 ul of PBS to rinse the samples again [4.4.1-CU] on the shaker three times for 5 minutes each [4.4.2-MED/CU].
4.4.1. Talent adds PBS to samples

4.4.2. Talent places covered plate on shaker

4.5. Then add 100 ul of a 1:2000 dilution of DAPI to each well [4.5.1-CU] and incubate in the dark at room temperature [4.5.2-CU] before using 200-300 ul of PBS to wash the samples two times [4.5.3-CU].
4.5.1. Film as written

4.5.2. Talent covers plate and leaves to incubate

4.5.3. Talent opens plate and adds PBS to wash wells

4.6. Transfer the samples onto microscope slides under the stereo binocular microscope to make sure the sample is lying flat on the slide, [4.6.1-ECU] and add 1-2 drops of fluorescent mounting medium [4.6.2-CU].  Then place a coverslip on top and use transparent nail polish to seal the edges [4.6.3-CU].  

4.6.1. Talent transfers samples onto microscope slides

4.6.2. [combined with 4.6.1] Talent adds mounting medium to a sample

4.6.3. Talent places coverslip on top of sample 
4.6.4. [split shot] and uses nail polish to seal the edges

4.7. Store in the dark at 4(C for later use [4.7.1-WIDE] or examine directly by confocal microscopy [4.7.2-MED-TXT].  To verify the thickness of the samples, take Z-stacks as the thickness differs equatorially and posteriorly depending on the scleral location [4.7.3-LM]. 

4.7.1. Use 4.1.3B here

4.7.2. Talent at scope looking at sample through oculars (doesn’t actually have to be doing experiment, just looking through oculars at a ‘sample’ (TEXT: 10-40X mag)

4.7.3. LAB MEDIA Figure 4, alternatively, authors will provide another z-stack on day of shoot 
5. Results: Confocal Microscopy of Laminated Human Sclera
5.1. These images show the diverse network of the blood vessel plexus in laminated human sclera, derived from the anterior and posterior episclera.  The blood vessels are positive for CD31, as shown in green [5.1.1-LM].
5.1.1. LAB MEDIA Figure 3, Editor, point out panels A and B for the anterior and C for the posterior episclera. 
5.2. In this figure, LYVE1 positive immune cells of the episclera and their relationship to the CD31 positive blood vessels are illustrated.  The Z-stack series was taken at 10x magnification to examine the three dimensional relationships of blood vessels and immune cells [5.2.1-LM].
5.2.1. LAB MEDIA Figure 4, Editor, for LYVE1 positive immune cells, point out some of the red dots that overlap with the green tube-like structures.  For CD31 positive blood vessels, point out the green vessels when mentioned.
5.3. As shown here, the extraocular muscles enclosed within the sclera can also be analyzed for the presence of blood vessels or immune cells using the markers CD31 and LYVE1, respectively [5.3.1-LM].

5.3.1. LAB MEDIA Figure 5, Editor, point out the green signal in the vessels for CD31 in the top right panel and the bottom merged panel; and the red signals for LYVE1 in the top left panel and the bottom merged panel when mentioned.
6. Conclusion (said by authors on camera)

6.1. Stefan Kremers: Once mastered, the laminating technique can be done in less than one hour if it is performed properly.

6.2. Stefan Kremers: While attempting this procedure, it’s important to remember to prevent the tissue from drying out.
6.3. Stefan Kremers: Don't forget that working with human tissue can be potentially infectious and precautions such as microbiological and virological diagnostics should always be taken beforehand.   

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:
Fig. 1-5: already submitted

Figure 1: Schematic picture of the human eye.

Figure 2: Schematic picture of the laminating technique: The sclera is carefully held with colibri forceps and laminated into fine layers using a scalpel. Repeating this step leads to thin tissue slides that can be used for confocal microscopy. 

Figure 3 Episcleral blood vessel plexus, immunopositive for CD31: A and B are derived from the anterior episclera, C is from the posterior location. Scale bar indicates 100 µm.

Figure 4 CD31+ blood vessels and LYVE1+ cells in a z-stack, showing the anatomical relations to each other. Small vessels and larger ones may overlap each other. 
Figure 5 Enclosed in the sclera are the extraocular muscles: they contain a similar fine blood vessel network and some LYVE1 + cells.

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.

Augenschema1.tif
Fig2_Schema V 02-07-2015.tif

Figure 3.pdf

Figure 4.pdf

Figure 5.pdf
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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