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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  

B.   Software Usage: Does your protocol include detailed descriptions of software usage? N 

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. 2.8, 3.1, 3.3, 4.13.3, 4.14.2
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. 4.13.3. I plan to prepare several retina vasculatures in advance, so that I several pieces of materials available for potential failure.
E.  Will the filming need to take place in multiple locations? N 

1. Introduction (Experimental Goal and Author Interviews) 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Karin Warfvinge: These methods can help answer key questions in the ophthalmology field, such as pericyte proliferation or migration [1-INT]. 
1.1.1. Interview style: Author saying the above 
1.2. Karin Warfvinge: The main advantage of these techniques is that they together provide a variety of visualization options [1-INT].   
1.2.1. Interview style: Author saying the above 
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Karin Warfvinge: Demonstrating the procedures will be Karin Dreisig and Frank Blixt, two postdocs from my laboratory [1-INT]. 
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.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9
Procedures involving animal subjects are performed in accordance with the guidelines of the ethics committee of Lund University and the guidelines of the Danish Animal Experimentation Inspectorate.
Protocol: (read by voice talent at JoVE)
2. Cryosection Rat Retinal Tissue Preparation and Immunostaining
2.1. To enucleate the eye [1-MED-over the shoulder], first use a scalpel to make the posterior and anterior slits of approximately 0.5 centimeters in the rat eyelid [2-CU]. 
2.1.1. Talent at the bench with decapitated rat head (with just the eye visible). Talent picks up the scalpel. 
2.1.2.  The scalpel makes slits in the rat eyelid as described. 
2.2. Grab the eye with forceps and tilt carefully to the side to expose the surrounding tissue. Enucleate the eye by making cuts with dissection scissors in the connective and muscular tissue [1-CU].
2.2.1. The forceps grab the eye and tilt. The surrounding tissue becomes visible. Dissection scissors make cuts in the tissue around the eye and the eye is released. 
2.3. Briefly place the eye in 4% formaldehyde in phosphate-buffered saline for one to two minutes [1-MED]. 
2.3.1. Talent (working in a laminar flow hood on a draft bench) places the eye into a labeled bottle/tube of 4% PFA. 
2.4. Rinse briefly in sodium buffer, before making a hole at the corneal limbus by applying light pressure with the tip of a scalpel [1-CU]. 
2.4.1. The eye is rinsed briefly in buffer, held by one hand, and pierced with the tip of a scalpel. 
2.5. [1-MED-over the shoulder] Cut along the corneal limbus with dissection scissors to remove the cornea and lens with forceps [2-CU] [2.5.1 and 2.5.1a]. Submerge the remaining tissue with retina in 4% formaldehyde in PBS for 2 to 4 hours [3-MED].
2.5.1. Talent places the dish containing the eye on the stage of the dissection microscope. (Editor: The authors cut the VO associated with this shot, but cut the shot 2.5.2 which would have shown the cornea being removed with scissors. It’s hard to suggest what to do without seeing the footage, but I’d suggest using parts of 2.5.1 and 2.5.1a to cover the first sentence of VO)
2.5.1a Talent puts eye in buffer to separate lens and cornea from eye.
2.5.2. *film as written.
2.5.3. Shot of a tube of 4% PFA as the tissue is placed inside and immersed in the liquid. 
2.6. Cryoprotect the tissue by immersing in Sörensen’s phosphate buffer containing 10% sucrose and then 25% sucrose [1-MED]. Transfer the tissue once is has sunk to the bottom of the container [2-CU].
2.6.1a [Added Shot]: Eye floating (Editor: I suggest using this added shot alongside 2.6.1 – either as an inlay or as a side-by-side)
2.6.1. Talent at bench with the two labeled containers of Sorensen’s buffer with sucrose. Talent immerses the tissue in the first container (labeled 10%). The container labeled 25% is visible in shot. 
2.6.2. A vial with the tissue at the bottom of the vial is on the bench. Talent’s gloved fingers pick it up and tilt it slightly. Eye sunk.
2.7. Embed in Yazulla (Yah-sull-ah) medium prepared with 3% gelatin from porcine skin and 30% albumin from chicken egg white [1-CU]. 
2.7.1. Shot of the Yazulla medium in an embedding container as the samples are placed inside and submerged in the medium. 
2.7.1a [Added Shot]: Yazulla completely frozen. (Editor: This is an optional shot. Feel free to include it at the end of the VO if it looks good enough)
2.8. Next, cut 10-micron vertical cryosections of the gelatin-embedded retina through to the optic nerve [1-MED-over the shoulder], place the cryo-sections on a glass slide [2-CU] and allow to dry for a minimum of 1 hour [3-MED-over the shoulder].
2.8.1. Talent operating the cryostat to take a section. 
2.8.2. A cryosection adheres to a glass slide. 
2.8.3. Talent places the slide in the drying area. Authors – please have a similar looking dried slide ready for the next step. This will give us flexibility in filming as we may not have time to wait for the slide to dry for one hour. 
2.9. Once dry, submerge the slide in PBS with 0.25 % Triton X-100 for 15 minutes [1-CU].
2.9.1. The dried slide is placed in a Coplin jar (or similar) containing PBS. 
2.10. Then drip a mixture of 1:100 PDGFR-beta (P-D-G-F Receptor beta) and 1:500 NG2 (N-G-2) primary antibodies in PBS-T and 1% BSA onto the cryosection [1-CU-TXT] and place in a moist chamber at 4 °C overnight [2-MED].
2.10.1. Shot of the slide as the antibody mixture is dripped onto two or three sections TEXT: Include a no primary control. 
2.10.2. Talent in the cold room. Talent places the slide in an incubation chamber and puts the lid on. 
2.11. The next day, wash the sections by immersing the slide in PBS-T twice, for 15 minutes each time [1-MED-over the shoulder/MED].  
2.11.1. Talent (wearing something different to indicate that this occurs the next day) at the bench with two Coplin jars of PBS-T. Talent transfers the slide from one jar to the other. Multiple takes shot will be reused once for 2.14.1. 
2.12. Then drip a mixture of 1:100 anti-mouse Alexa Fluor 594-linked and 1:100 anti-rabbit FITC (Pronounced as one word, sounds like “fits”) -linked secondary antibodies diluted in PBS-T with 3% BSA onto the cryo-sections and incubate for one hour in the dark [1-CU].
2.12.1. The slide is in a box, a mixture of secondary antibodies are dripped from a labeled tube onto all sections on the slide. Then the lid is placed on the box and covered up to keep dark. 
2.13. After the incubation, rinse the glass slide in PBS-T twice for 15 minutes each time [1-MED]. 
2.13.1. Use 2.11.1. Do not use 2.11.1. Talent transfers the slide from one of the Coplin jars to the other. 
2.14. Mount the stained cryo-sections with anti-fading mounting medium containing DAPI (Da-pi, rhymes with "happy") and a coverslip [1-CU].
2.14.1. Mounting medium is dripped onto the slide and a cover slip is placed. 
3. Whole Mount Rat Retinal Tissue Preparation and Immunostaining 
3.1. A second retinal tissue preparational technique is whole mount. Following the removal of the cornea [1-MED-over the shoulder], use small opening movements of forceps to separate the retina from the retinal pigment epithelium towards the optic nerve [2-CU].
3.1.1. Talent at the microscope with the eye in the dish on the microscope stage. Talent removes the cornea. 
3.1.2. *film as written. 
3.2. Free the retina at the optic nerve with dissection scissors [1-ECU] and make three to four slits of a few millimeters length from the retinal periphery towards the optic nerve head [1-ECU] [3.2.1a].
3.2.1. *film as written. The retina is freed at the optic.
3.2.1a [Added Shot]: Slits of a few millimeters length are made from the retinal periphery towards the optic nerve head
3.3. Spread the retina onto a glass slide and allow to dry for 5 to 10 minutes [1-CU].
3.3.1. Forceps and dissection scissors are used to spread the retina onto the glass slide. 
3.4. Drip 4% formaldehyde onto the retina and fix for 20 to 30 minutes [1-CU].
3.4.1. Formaldehyde is dripped onto the whole mount preparation. 
3.5. Following fixation, rinse with PBS [1-MED]. 
3.5.1. The slide is dipped into a container of applied with PBS. 
3.6. For optimal results, immunostain directly after rinsing. First, drip PBS-T onto the whole-mount and incubate at room temperature for 15 minutes [1-MED].
3.6.1. Talent pipettes from a tube of PBST and drips the solution onto the retina on the slide. 
3.7. Pour off the TBST (T-B-S-T) [1-MED], then add the primary antibody solution [2-CU] and incubate in a moist chamber at 4 °C overnight [3-MED].
3.7.1. Talent in the cold room. The slide is lifted out of the PBS. 
3.7.2. Primary antibody is dripped onto the whole-mount retina preparation which is in a moist chamber. [Shots 3.7.2 and 3.7.3 combined]
3.7.3. The lid is placed on the chamber. 
3.7.4. [Added Shot]: Talent puts it in the fridge (Editor: For the time being, I’m not including this shot because the VO seems to short to include it. If there is time after the 3.7.2+3.7.3 combined shot, this can be added at your discretion. Placing the container into the fridge isn’t totally necessary or informative visually)
3.8. The next day, pour off the primary antibody [1-CU], and drip on PBS-T to rinse the retina twice for 15 minutes each time [2-MED-over the shoulder/MED].
3.8.1. Talent at the bench with the humidified chamber. [Shots 3.8.1 and 3.8.2 combined]
3.8.2.  Talent aspirates a volume from a labeled tube of PBS-T and drips it onto the retinal whole mount preparation. Multiple takes, shot will be reused once for 3.10.1.
3.9. After pouring off the second wash, drip secondary antibody solution onto the retina and incubate for 1 hour in a moist chamber at room temperature in the dark [1-MED].
3.9.1. Talent aspirates a volume from a labeled tube of secondary antibody solution, drips it onto the retinal whole mount preparation, and then places the lid on the chamber. 
3.10. Following the secondary antibody incubation, wash twice with PBS-T as before [1-MED]. 
3.10.1. Use 3.8.2 Talent drips PBS-T onto the whole mount preparation.  
3.11. Mount the stained whole-mount with anti-fading mounting medium containing DAPI  and a coverslip [1-CU].
3.11.1. Mounting medium is dripped onto the retina and a coverslip is placed. 
4. Hypotonic Isolation of Rat Retinal Tissue Preparation and Immunostaining
4.1. Alternative to whole-mounting the retina, the retinal vasculature can be isolated by hypotonic isolation. [1-ECU] First, place the retina in 1-milliliter of deionized water in a 24-well plate [2-CU] and shake at 200 rpm with a 1.5-millimeter vibration orbit for 1 hour at room temperature [3-MED-over the shoulder]. 
4.1.1. The retina is freed at the optic nerve. 
4.1.2. Shot of the well of the plate as the retina is placed. 
4.1.3. Talent places the 24-well plate on the shaker and turns it on. 
4.2. Then add 200 units of DNAse1 [1-CU] to dissociate the lysed cell debris from the retinal vasculature and shake for another 30 minutes at room temperature [2-MED-TXT]. 
4.2.1. A small volume is pipetted from a labeled tube of DNAse I and added to the well. 
4.2.2. Talent reaches over and turns on the shaker again. TEXT: Note: Debris might start to form in the wells.
4.3. Rinse the retina in deionized water for 3 times for 5 minutes each, with shaking at 150 to 300 rpm to remove neuronal cell debris [1-MED-over the shoulder/CU]. 
4.3.1. Talent transfers removes liquid from the last well containing sample in the 24-well plate, adds deionized water, and then turns the shaker back on. Multiple takes including shots of just Talent’s hands performing the action so that this can be can be used for ‘next day’ shots. Shot will be reused once for 4.9.1. 
4.4. Karin Dreisig: The retina should become more transparent with each rinse indicative of the removal of neuronal cellular debris [1-INT].
4.4.1. Karin Dreisig speaks the above text to camera. 
4.5. After rinsing, fix the retina in 1-milliliter of 4% paraformaldehyde in PBS for 10 minutes at room temperature [1-MED]. 
4.5.1. Talent (working in the laminar flow hood on a draft bench for this step) removes liquid from the 24-well plate and adds PFA from a labeled tube to the wells of the 24-well plate.
4.6. Rinse with PBS three times [1-MED-over the shoulder-TXT]. 
4.6.1. Talent at the laminar flow hood aspirates the PFA from the plate, disposes of it and then adds PBS to the wells. Talent then begins removing the PBS from the wells as if preparing for another wash. TEXT: Fixed retinal tissue can be stored at 4(C. 
4.7. If proceeding to immunostaining [1-MED], block the hypotonic isolated vasculature with 500 microliters of 10% donkey serum diluted in PBS [2-CU] for one-hour with shaking at 100 rpm  [3-MED-over the shoulder]. 
4.7.1. Talent pipettes from a labeled tube of blocking solution and dispenses it into a well of a 24-well plate. [Shots 4.7.1 – 4.7.3 combined]
4.7.2. The retina is immersed in the blocking solution.
4.7.3. Talent turns on the shaker.
4.8. After blocking, incubate the retina overnight in 600 microliters of primary antibody solution consisting of 1:100 PDGFR-beta and 1:500 NG2 primary antibodies diluted in 10% donkey serum in PBS  [1-MED].
4.8.1. Talent transfers the retina from the well containing blocking solution to another well that contains the primary antibody solution and then turns on the shaker. 
4.9. The next day, rinse the retinal network three times in PBS  for 5 minutes each time [1-CU]. 
4.9.1. Use 4.3.1. Talent’s hands adding PBS and turning on shaker. 
4.10. Then incubate in 1:100 anti-mouse Alexa Fluor 594-linked and 1:100 anti-rabbit FITC-linked secondary antibodies diluted in 10% donkey serum in PBS [2-CU] with shaking at 100 rpm and room temperature for 1 hour in the dark [3-MED].
4.10.1. The retina is immersed in secondary antibody solution. [Shots 4.10.1 and 4.10.2 combined]
4.10.2. Talent covers the plate with a lid or something similar and turns on the shaker. 
4.11. Following a 5-minute wash in PBS-T, incubate in 0.2 nanograms per milliliter DAPI in PBS-T for 15 minutes [1-MED].
4.11.1. DAPI is pipetted from a labeled bottle and then dispensed onto the retina. 
4.12. Wash three times for 5 minutes with PBS-T while protected from light [1-MED-over the shoulder]. 
4.12.1. Talent adding PBS-T to a well of the 24-well plate, covering the plate and then turning on the shaker. 
4.13. Next, cut the tip of a plastic Pasteur pipette [1-MED], remove sharp edges using a pipette tip, and moisten the Pasteur pipette with PBS-T [2-CU]. Then, aspirate the retinal vasculature into the pipette [3-CU] and dispense into a 4-well glass chamber slide [4-CU] [3-CU]. 
4.13.1. Talents cuts the tip of the plastic pipette and smoothens it with pipet tip. 
4.13.2. Shot of clear beaker of PBST as the tip of the Pasteur pipette is immersed in it and moistened.

4.13.3. The retinal vasculature is transferred to a 4-well chamber slide.
4.13.4. The retinal vasculature is transferred to a 4-well chamber slide.

4.14. Karin Dreisig: The moistening step is important to avoid the retinal vasculature sticking to the inside of the Pasteur pipette [1-INT].
4.14.1. Karin Dreisig speaks the above text to camera. (Editor: This interview shot appears to have been added during the post shoot. I’m not sure how it is slated, or if including it changed all subsequent slating)
4.15. Karin Dreisig: The moistening step is important to avoid the retinal vasculature sticking to the inside of the Pasteur pipet [1-INT].
4.15.1. Karin Dreisig speaks the above text to camera. 
4.16. Position the retinal vasculature by tilting the chamber slide back and forth [1-CU] [2-CU].
4.16.1. The slide with the retinal vasculature is rocked back and forth.  Filmed so the retinal vasculature is seen to move. 
4.16.2. Drops of liquid are dripped onto the retina and it unfolds.  (Move below 4.17.1)
4.17. Remove the medium from the wells of the chamber slide. The surface tension of the liquid will flatten the vasculature onto the bottom of the slide [1-CU]. If needed, drip drops of liquid onto the retinal vasculature to unfold [4.16.2-CU].
4.17.1. Talent pipettes medium from the chamber slide, the vasculature flattens as the medium is removed from each well. 
4.16.2 Drops of liquid are dripped onto the retina and it unfolds.
4.18. Ensure correct unfolding under a microscope [1-MED-over the shoulder] before removing the plastic wells from the chamber slide [2-CU].
4.18.1. Talent places the slide on the microscope stage and looks through the oculars.  
4.18.2. The wells from the chamber slide are popped off. 
4.19. Mount the stained vasculature with anti-fading mounting medium and a coverslip [1-MED].
4.19.1. Talent adds medium and places a coverslip. 
5. Results: Representative Immunohistochemistry Images
5.1. NG2 (N-G-2) immunohistochemistry reveals positive vessels within the inner part of the retina. Arrows indicate circular and horseshoe-shaped immunoreactivity in the vessels. The arrowhead points out a longitudinally cut vessel [1-LM]. 
5.1.1. LAB MEDIA: 57733_Warfvinge_Figure1A. Video Editor: Please show the image without the ‘A’ label and initially without the arrows and arrowheads, adding in the arrows and arrowheads when mentioned in the narration. 
5.2. PDGFR-beta immunohistochemistry shows similar immunoreactivity to NG2. Again, the arrows and arrowhead indicate immunoreactivity in the vessels [1-LM]. 
5.2.1. LAB MEDIA: 57733_Warfvinge_Figure1B. Video Editor: Please show the image without the ‘B’ label and initially without the arrows and arrowheads, adding in the arrows and arrowheads when mentioned in the narration. 
5.3. This image shows a merge of NG2  in green, PDGFR-beta in red, and DAPI in blue. By superimposing the three different filters it is revealed that NG2 and PDGFR-beta are co-localized [1-LM-TXT]. 
5.3.1. LAB MEDIA: 57733_Warfvinge_Figure1C. Video Editor: please remove the labels from the image as no structures are mentioned in the narration (i.e. NF, GCL, IPL, INL, OPL, ONL).
5.4. This image shows an immunostained whole-mount preparation with NG2 staining in red.  Immunoreactivity is visible along the superficial vascular network with intense staining in abluminal pericytes [1-LM].  
5.4.1. LAB MEDIA: 57733_Warfvinge_Figure2A. Video Editor: Please show the image without the ‘A’ label. 
5.5. The neuronal cells are visible as DAPI-blue nuclei between the NG2-stained microvasculature [1-LM]. 
5.5.1. LAB MEDIA: 57733_Warfvinge_Figure2B. Video Editor: Please show the image without the ‘B’ label.
5.6. This image shows the hypotonic isolated rat retinal vascular network stained with NG2 in green, and PDGFR-beta in red. The complete network showed NG2 immunoreactivity. PDGFR-beta  immunoreactivity was found in cell somas [1-LM]. 
5.6.1. LAB MEDIA: 57733_Warfvinge_Figure3A. Video Editor: Please show the image without the ‘A’ label. 
5.7. At higher magnification, it is clear that PDGFR-beta  staining is only seen in cell somas in the vascular network, indicating pericyte immunoreactivity [1-LM].
5.7.1. LAB MEDIA: 57733_Warfvinge_Figure3B. Video Editor: Please show the image without the ‘B’ label. 
5.8. Including DAPI staining together with NG2 and PDGFR-beta reveals three pericytes and two unidentified vessel wall cells in this high magnification image [1-LM].
5.8.1. LAB MEDIA: 57733_Warfvinge_Figure3B_Inset. 
6. Conclusion (said by authors on camera)
6.1. Karin Warfvinge: Following this procedure, other immunostainings like smooth muscle or endothelium can be performed in order to answer additional questions like how do cells in the retinal vasculature look following ischemia? [1-INT]. 
6.1.1. Interview style: Author saying the above 
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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