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Authors, please fill out the brief questionnaire below. NOTE: Step numbers have changed from the previous document. Please re-address questions C and D to help the videographer obtain the best shots for your video.

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__No__  (If you can record images/videos using your own camera/software, then mark No)   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)__No__ 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 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 

2.3 &  4.1 Dissecting the eye globe into a flatmount can be technically difficult, particularly if the neurosensory retina needs to remain intact for macula identification (as needed for step 4.1). Therefore clearly showing the handling and dissection of the globe in steps 2.3 (and 4.1 for identifying the fovea for macula biopsy) will be beneficial. 

4.5  The scraping of RPE cells from the 6mm macula biopsy  requires care so that the underlying Bruch’s membrane is not torn during the process.
4.6 The removal of underlying choroid from Bruch’s membrane of the 6mm macula region requires delicate scraping and careful handling of the tissue to avoid disintegrating the tissue.
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 to be filmed by their protocol numbers. (Please do not list an entire section.) 
Steps 2.3 and 4.6 are most difficult of the procedure:
Protocol step 4.6, the enrichment of macula Bruch’s membrane is the most difficult, requiring care and delicate handling during the tissue scraping to avoid disintegration, whilst similarly ensuring other tissue is removed. 
Protocol step 2.3, creating an eye flatmount with an intact neurosensory retina to allow identification of the macula region for section 4. To ensure this is successful, careful incisions are required to ensure the macula region is not damaged. Similarly, the neuorsensory retina must be moved delicately to avoid tearing the yellow foveal region, which allows macula identification. 

E.  Will the filming need to take place in multiple locations? (Y/N) _No___ If yes, how far apart are the locations? ___________________________________________________ 

1. Introduction (Experimental Goal and Author Interviews) – 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this tissue dissection technique is to enrich Bruch’s membrane from a post-mortem human eye and provide scientists with the specific material necessary for analysing its protein and carbohydrate content.

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Simon Clark: This method can help us understand mechanisms, such as immune regulation on Bruch’s membrane, which can underlie a number of ocular diseases including the most prevalent form of blindness in the western world, age-related macular degeneration. 
1.2. Simon Clark: The main advantage of this technique is that it allows the analysis of just the acellular Bruch’s membrane, without the contamination of blood components, or the retinal pigment epithelial cells, that could otherwise lead to aberrant results. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Simon Clark: Visual demonstration of this method is critical as the handling of human eye tissue can be awkward and the isolation and enrichment of Bruch’s membrane is difficult to mentally envisage from a written method alone.

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Simon Clark: Demonstrating the procedure will be Dr. Selina McHarg, a post doc from our laboratory. 
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera. (2 takes)


Protocol (read by voice talent at JoVE):

2. Enrichment of Whole Bruch’s Membrane 

2.1. To begin, clean the workspace around and underneath the microscope with disinfectant and then wipe the area down with 70% ethanol [2.1.1-WIDE]. Next, gather together the tools needed for the procedure [2.1.2-MED].
2.1.1. Film as written (2 takes)
2.1.2. Film as written (1 take)

2.2. When ready, place the eye globe into a disposable petri-dish, retaining the lid for later use [2.2.1-MED]. Use a new disposable scalpel to remove any residual optic nerve, which may interfere with creating a flat mount of the tissue [2.2.2-CU].
2.2.1. Film as written (2 takes)
2.2.2. Film as written (2 takes)

2.3. Next, make four incisions equally spaced apart to create four quadrants [2.3.1-CU]. Avoid cutting through the macula region only when enriching the macular Bruch’s membrane.  [2.3.2-ECU]
2.3.1. Film as written 
2.3.2. [combined with 2.3.1] Focus on the depth of the cut 

NOTE: Sorry, I noticed the sound was off until this point from 2.1-2.4 so I recorded a bit of atmos sound in case you need it

2.4. While penetrating through the entire depth of the eye [2.4.1-ECU], continue the incision all the way around from the margin of the eyecup to the optic nerve [2.4.2-CU]. This will allow the eyecup to be flattened [2.4.2-MED]
2.4.1. Whole of section 2.4 filmed as one ECU of talent cutting final two quadrants of a globe
2.4.2. Film as written
2.4.3. Talent flattens eyecup 

2.5. Next, hold one quadrant of the flattened eyecup with one tweezer, while using a larger set to grip the vitreous and underlying tissue [2.5.1-CU]. Pull this tissue away from the retinal pigment epithelium, or RPE, starting at the periphery and moving towards the center to the opposing side [2.5.2-CU] 
2.5.1. Film as written
2.5.2. [combined with 2.5.1] Film as written 

Please note: Two takes taken of 2.5.1: take 1 ~13 seconds MED; take 2 ~8 seconds ECU. May wish to make a combination of the two.

2.6. If the vitreous and neurosensory retina do not detach as one, use a scalpel to excise any residual tissue anchored at the optic disc [2.6.1-CU]. 
2.6.1. Film as written (1 take)

2.7. While holding one quadrant of tissue in place, use a sterile cell scraper to gently dislodge the RPE monolayer from the entire inside surface of the eyecup [2.7.1-CU]. These cells readily detach and can be seen as dark brown-pigmented clumps [2.7.1-CU]. Rinse with PBS to gently wash away dislodged RPE cells [2.7.2-MED]. 
2.7.1. Film as written (2 takes)
2.7.2. Film as written
2.7.3. Film as written

2.8. Next, gently peel off the overlying dark red tissue from all 4 eye quadrants [2.8.1-CU]. Place the excised tissue into a clean dish [2.8.2-MED].
2.8.1. Film as written (1 take)
2.8.2. [combined with 2.8.1] Film as written 

2.9. Add a few drops of PBS. Flatten the tissue using cell scrapers and forceps if required. Using the flattened edge of one cell scraper to hold the excised tissue in place, use the second scraper to gently scrape the tissue [2.9.1-CU]. Turn the tissue over and repeat, removing as much excess material as possible. Place the tissue into a clean petri dish. [2.9.2-CU].
2.9.1. Film as written (2 takes)
2.9.2. [combined with 2.9.1] Film as written 

2.10. Once the material is removed, the translucent membrane that remains is the crudely enriched Bruch’s membrane [2.10.1-ECU].  Work under a dissecting microscope to remove the choroid and further enrich the membrane [2.10.2-MED]. 
2.10.1. Film as written (1 take)
2.10.2. Side shot of Talent working at microscope (1 take)

2.11. Briefly rinse the Bruch’s membrane with ultrapure water to remove residual choroid and blood [2.11.1-CU] before placing the membrane into a microcentrifuge tube [2.11.2-MED].
2.11.1. Film as written (1 take)
2.11.2. Film as written (1 take)

2.12. After suspending the membrane in approximately 1 milliliter of ultrapure water [2.12.1-MED], vortex briefly to help lyse any contaminating cellular matter [2.12.2-MED]. Centrifuge the sample to pellet, [2.12.3-TXT] and aspirate off the supernatant [2.12.4-MED]. 
2.12.1. Film as written (1 take)
2.12.2. Film as written (2 takes)
2.12.3. Talent aspirates supernatant from pellet after centrifugation places tube into centrifuge and starts centrifugation. TEXT: 500 x g for 30 seconds (2 takes)
2.12.4. [added] Talent aspirates supernatant from pellet after centrifugation.  

2.13. The enriched Bruch’s membrane that remains is now ready for solubilization, [2.13.1-CU] or can be kept in storage at -80 °C for later use [2.13.2-MED].
2.13.1. Talent holds up prepared Bruch’s membrane (1 take)
2.13.2. [combined with 2.13.1] Film as written


3. Solubilization of Whole Enriched Bruch’s Membrane and Western Blot Analysis 

3.1. To extract protein from the enriched Bruch’s membrane, immerse the tissue in 500 microliters of 8 Molar urea for 6 hours at room temperature [3.1.1-MED].
3.1.1. Film as written (1 take)

3.2. Centrifuge the solubilized samples to pellet any remaining extracellular matter [3.2.1-MED-TXT]. Remove the supernatant and transfer it to a dialysis membrane [3.2.2-MED-TXT].  Place the sample in 1 liter of PBS to dialyze for 16 hours at 4 °C [3.2.3-MED].
3.2.1. Film as written. TEXT : 10,000 x g for 10 min (1 take)
3.2.2. Talent transfers supernatant to dialysis membrane. Text : 3,500 Da MWCO (1 take)
3.2.3. Film as written (1 take)

3.3. For each sample, add 40 microliters of protein isolation beads [3.3.1-MED], and rotate the mixture at room temperature for 30 minutes [3.3.2-MED-TXT]. 
3.3.1. Film as written (2 takes)
3.3.2. Film as written. TEXT: 20 rpm on a rotating mixer (1 take)

3.4. Pellet the beads by centrifugation and remove the supernatant [3.4.1-MED]. Solubilize the protein bound to the beads in 30 microliters of 2x sample loading buffer [3.4.2-MED-TXT]. 
3.4.1. Film as written (2 takes)
3.4.2. Film as written. Text: See text protocol for details (1 take)
[bookmark: _GoBack]
3.5. After a 10 minute incubation, pellet the beads and collect the supernatant [3.5.1-MED]. 
3.5.1. Film as written (1 take)

3.6. Load the released proteins onto a pre-cast SDS-page gradient gel for protein separation [3.6.1-MED]. Follow standard procedures to visualize the separated protein bands [3.6.2-MED].
3.6.1. Film as written (1 take)
3.6.2. Film as written – film of gel staining in a square petri dish on an orbital shaker. (1 take)

3.7. If desired, perform a western blot following standard laboratory procedures [3.7.1-MED].
3.7.1. Film as written (include VO w/3.6 footage)


4. Enrichment of Macular Bruch’s Membrane 

4.1. To enrich the macular Bruch’s membrane, follow the same procedures as demonstrated earlier, except that while the neurosensory retina is still in place [4.1.1-MED], locate the yellow foveal colouration that represents the central macula region [4.1.2-MED CU].
4.1.1. Film as written – stock footage of talent cutting a globe to create a flatmount. (1 take)
4.1.2. Film as written – CU of computer screen showing a x10 image of flatmount and computer cursor used to identify the fovea clearly (1 take, please use the CU shot in second part as can see foveal better)

4.2. Place a sterile 6 mm biopsy punch above the foveal region and firmly cut into the macula [4.2.1-CU].
4.2.1. Film as written

4.3. Keeping the biopsy punch in place, make a separate incision with a scalpel from the edge of the eyecup to the edge of the biopsy punch blade [4.3.1-CU].  Peel away the surrounding eye material to achieve a clean biopsy [4.3.2-CU].
4.3.1. Film as written (1 take)
4.3.2. [combined with 4.3.1] Film as written 

4.4. Remove the 6 mm disc of tissue from the punch and place it on the clean petri dish lid reserved earlier [4.4.1-MED]. Place the petri dish lid and macular punch under the dissecting microscope [4.4.2-MED].
4.4.1. Film as written (2 takes)
4.4.2. [combined with 4.4.1] Film as written 

4.5. Check for yellow foveal staining to infer the accuracy of the biopsy [4.5.1-CU]. Next, use a sterile cell scraper to gently remove the RPE cells [4.5.2-ECU].
4.5.1. Film as written – Computer screen filmed showing x20 biopsy 
4.5.2. Film as written

4.6. Secure the macular disc via the sclera using tweezer tips, and slowly peel off the choroid and Bruch’s membrane complex. If required, use a scalpel blade to separate Bruch’s membrane from the sclera [4.6.1-ECU]. Again, use the cell scraper to remove unwanted choroid and blood matter from Bruch’s membrane [4.6.2-CU]. 
4.6.1. Film as written (1 take)
4.6.2. Film as written – Filmed via computer screen showing talent enriching Bruch’s membrane (4 takes, last is best)

4.7. Place the macular Bruch’s membrane into a tube and suspend it in 1 mL of ultrapure water [4.7.1-MED]. Vortex briefly to help lyse any contaminating cellular matter [4.7.2-MED].
4.7.1. Film as written (1 take)
4.7.2. Film as written (1 take)

4.8. Centrifuge the sample to pellet the membrane and aspirate off the supernatant [4.8.1-MED-TXT].
4.8.1. Talent places sample in centrifuge takes sample out of centrifuge and aspirates off supernatant. TEXT: 500 x g for 30 seconds (1 take)

4.9. The enriched Bruch’s membrane isolated from the macula can now be used for proteomic analysis using the desired digestion protocols [4.9.1-MED].
4.9.1. Film as written

5. Results: Histology and Protein Content of Bruch’s Membrane

5.1. These H&E stained tissue sections of human macula tissue before and after [5.1.1-LM] scraping away the outer choroidal structures [5.1.2-LM] demonstrate the enrichment of Bruch’s membrane from the choroidal stroma [5.1.3-LM].
5.1.1. Histology_simonclark_Figure2.tiff. Label the left panel “Before” and the right panel “After”
5.1.2. Histology_simonclark_Figure2.tiff. Highlight the Choroid section in the left panel or point an arrow toward this area
5.1.3. Histology_simonclark_Figure2.tiff. Point an arrow toward the membrane in the right panel and label it “Enriched Bruch’s membrane”

5.2. This SDS-PAGE gel demonstrates a lack of albumin contamination from blood in both the neat and diluted Bruch’s membrane samples [5.2.1-LM]. 
5.2.1. SDSPAGE_simonclark_Figure3B.tiff. Highlight the labels ‘Neat BM’ and ‘Diluted BM’

5.3. This representative Western blot was probed to detect the immune regulator factor H-like protein 1 from 3 individual donors [5.3.1-LM].
5.3.1. SDSPAGE_simonclark_Figure3C.tiff. Highlight the region of the gel that shows the bands (between 49 and 62 kDa).

6. Conclusion (said by authors on camera)

6.1. Simon Clark: After watching this video, you should have a good understanding of how to enrich Bruch’s membrane from a human eye in such a way as to provide a valuable resource for subsequent biochemical and biophysical analysis of this unique acellular structure. 
6.2. Simon Clark: Don't forget that working with human tissue and sharp implements can be extremely hazardous and precautions such as full personal protective equipment and hepatitis B vaccinations prior to working with human tissues should always be taken.   


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.

5.1	-	Histology_simonclark_Figure2.tiff
5.2	-	SDSPAGE_simonclark_Figure3B.tiff
5.3	-	SDSPAGE_simonclark_Figure3C.tiff



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.
 2013, Journal of Visualized Experiments

