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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? YES
Can you record movies/images using your own microscope camera? NO
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
The dissection microscope is an Olympus SZX9, model SZX-ILLB200.
2. Does your protocol include software usage? NO
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Steps 2.2, 3.2, 3.3, 5.1, 5.2.
4. 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.)
Step 2.2., to make sure the cuts are clear and the tissue is not torn during dissection. Step 3.3., to be quick in pipetting the fibrinogen/TA solution mixture onto the tissue piece after having placed the tissue piece on the well, i.e. quick transition from steps 3.2 to 3.3.
5. Will the filming need to take place in multiple locations? YES
If yes, how far apart are the locations? Eye Clinic is less than 5-minute walk away from the main location. In the main location, we will use the dissection microscope located on 2nd floor, while the rest of the protocol is performed on 5th floor.


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. Erika Gucciardo: Diabetic retinopathy is the most common microvascular complication of diabetes. This method can help answer key questions on the pathophysiology of the end-stage disease, proliferative diabetic retinopathy [1].

1.1.1. Named author states the above, looking slightly off to the side. 


1.2. Kaisa Lehti: This technique allows the deconstruction of the native 3D tissue landscape and the investigation of tissue pathophysiology in live 3D patient-derived material with direct clinical relevance [1].

1.2.1. Named author states the above, looking slightly off to the side. 


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

This research was approved by the Institutional Review Board and Ethical committee of Helsinki University Hospital. Signed informed consent was obtained from each patient.


Section - Protocol
2. Fibrovascular Tissue Dissection
2.1. Refer to the text protocol for details on the surgery and the instrumentation utilized in the dissection [1]. To begin, place fibrovascular tissue that has been excised from human subject undergoing trans-conjunctival microincision vitreoretinal surgery in a cell culture dish containing sterile PBS [2]. 
2.1.1. CU: Panning shot of the instruments that are used for dissection. Videographer: Authors will indicate which parts of the machine are most important to this protocol on the day of the shoot. Please do not hesitate to ask questions and include pertinent details that will help the video editor in your post shoot notes.
2.1.2. CU: Talent places FT tissue contained in a cell culture dish on ice. 
2.2. Using an upright dissection stereomicroscope, cut the fibrovascular tissue into approximately 1-square-millimeter pieces [1]. Submerge the tissue in PBS and hold the tissue in place with microdissection tweezers. Make clear cuts in the tissue with a sterile scalpel, taking care to avoid tearing the fibrovascular tissue [2]. 
2.2.1. MED: Talent walks to the dissection microscope and places the FT sample on the microscope stage. 
2.2.2. SCOPE: Talent cuts the FT samples as described in the narration. Video editor: This shot may have to be slowed down for demonstration purposes. 
2.3. Place each individual piece of tissue into a well of a 12-well cell culture plate containing 1 milliliter of sterile PBS [1]. 
2.3.1. CU: Talent places 1-2 pieces of tissue into the cell culture plate. 
3. Casting Upright Fibrin Gel Droplets for the Characterization of Native FT and Ex Vivo Culture
Videographer: Steps in chapter 3 are performed in a culture hood. 
3.1. First, prepare 25 microliter aliquots of fibrinogen solution at room temperature [1-TXT]. 
3.1.1. CU: Talent prepares one aliquot of fibrinogen solution. TEXT: See text for fibrinogen and TA solution preparation instructions
3.2. Place one piece of fibrovascular tissue at the center of a well of a 24-well plate [1]… and remove any excess PBS [2-TXT].
3.2.1. CU: Talent places a piece of FT in the center of a well of a 24-well plate. 
3.2.2. CU: Talent uses a pipette to remove excess PBS. TEXT: Avoid applying suction force to FT
3.3. Next, add 25 microliters of TA solution to one of the prepared fibrinogen aliquots and, using another pipette set to 50 μL, mix by pipetting [1]. Dispense the mixture onto the piece of fibrovascular tissue and pipet up and down to ensure the tissue piece is contained within the droplet [2-TXT]. 
3.3.1. CU: Talent adds TA solution into the tube of a fibrinogen aliquot. Talent switches to the pipette set to 50 μL and pipets up and down to mix. 
3.3.2. ECU: Talent quickly pipets the mixture onto the FT piece and pipets up and down. Try to capture sufficient detail of the FT piece contained within the droplet. TEXT: Do not aspirate FT; Do not form air bubbles
3.4. Erika Gucciardo: The time of fibrin gel formation, critical for the three dimensionality of the ex-vivo culture, is tested in an empty droplet prior tissue embedding, as described in the protocol [1]. 
3.4.1. Named author states the above, looking slightly off to the side. 
3.5. Incubate the plate in a cell culture incubator [1-TXT]. After 30 to 60 minutes, tilt the plate to check that the fibrin gel is completely formed [2].
3.5.1. MED: Talent places the plate into a cell culture incubator. TEXT: 37 °C; humidified atmosphere; 5% CO2 Videographer: Obtain multiple takes, this is repeated. 
3.5.2. CU: Talent tilts the plate to see if the gel moves. Capture sufficient detail to show that the gel is not moving in the plate. 
3.6. Next, overlay the fibrovascular tissue – fibrin gels with ex vivo culture medium supplemented with aprotinin [1-TXT].  
3.6.1. CU: Talent adds ex vivo culture medium to the gel by pipetting the medium drop-wise and gently. TEXT: 100 μg/mL Video editor: Show text overlay when VO says “supplemented with aprotinin.” Authors: You do not need to prepare droplets reflecting all of the conditions that are reflected in figure 6 (discussed below). The purpose of the video is just to show how to do the technique generally. So, as long as the technique is the same and only the materials are different, preparing 1-2 droplets (like in the rest of the script) should be sufficient.
3.7. After this, return the culture plate to the cell culture incubator for the desired time period [1].  
3.7.1. Reuse 3.5.1.
4. Native FT and Ex Vivo Culture End-Point 
4.1. First, replace the ex vivo culture medium with 1 milliliter of paraformaldehyde solution per well to fix the cultures [1-TXT]. After 1 hour, rinse the gels with three 5-minute PBS washes [2]. 
4.1.1. CU: Talent removes the ex vivo culture medium from one well of the plate and replaces it with paraformaldehyde solution. TEXT: 4% paraformaldehyde in PBS Video editor: Show text overlay when VO says “1 milliliter of paraformaldehyde solution.”
4.1.2. CU: Talent aspirates the paraformaldehyde solution and adds 2 mL PBS to one of the wells of the plate once. 
4.2. Next, replace the PBS wash with 2 milliliters sodium azide solution per well [1-TXT]. Store the fixed gels at 4 degrees Celsius [2]. 
4.2.1. CU: Talent removes the PBS from one of the wells of the plate and replaces it with sodium azide solution. TEXT: 0.02% sodium azide in PBS Video editor: Show text overlay when VO says “2 milliliters sodium azide solution.”
4.2.2. MED: Talent places the plate in a fridge. 
5. Whole-Mount Immunofluorescence Staining 
5.1. Use a stainless steel square-edged spatula to lift the droplets from the plate carefully, starting from the edges before lifting the center of the droplet [1]. Using a round-edged spatula, transfer the droplets to individual wells of a 12-well plate containing 1 milliliter of PBS [2]. 
5.1.1. CU: Talent slowly lifts a droplet out of the plate with a stainless steel spatula. 
5.1.2. CU: Talent transfers the droplet to a 12-well plate. 
5.2. After this, tilt the plate on a support and post fix the droplets with 1 milliliter of ice-cold acetone-methanol solution for 1 minute [1]. Then, rinse with three to five 2-milliliter washes of PBS [2]. 
5.2.1. Added shot: CU: Talent tilts the plate and removes the PBS
5.2.2. ECU: Talent tilts the plate on a support and adds acetone-methanol solution to the droplet. Videographer: If possible, obtain detail of the border of the droplet turning white. 
5.2.3. CU: Talent washes the droplet once with PBS. 
5.3. Centrifuge the blocking solution for 15 minutes to remove any debris [1-TXT]. Then, tilt the plate on a support and incubate the droplets in 500 microliters of blocking solution for 2 hours at room temperature [2].
5.3.1. MED: Talent shuts the lid of the centrifuge and starts the spin. TEXT: 21,000 x g and 4 °C
5.3.2. CU: Talent tilts the plate on a support, adds blocking solution to the droplet and sets the plate aside to incubate at room temperature. 
5.4. Prepare the primary antibody mixture according to the text protocol [1]. Then, use a round-edged spatula to transfer the droplets to a round-bottom 96-well plate [2]. Incubate the droplets in 30 microliters of primary antibody mixture per droplet overnight at 4 degrees Celsius [3]. 
5.4.1. MED: Talent places a labeled container of primary antibody mixture on the bench. 
5.4.2. CU: Talent uses a round-edged spatula to transfer a droplet to a 96-well round bottom plate. 
5.4.3. CU: Talent adds primary antibody mixture to some of the wells of the plate. 
5.5. The next day, transfer the droplets to a 12-well plate containing 2 milliliters of washing solution per well [1]. First, rinse the droplets with three 5-minute washes. Then, wash the droplets with nine 30-minute washes [2-TXT]. 
5.5.1. CU: Talent transfers a droplet to a well of the 12-well plate. 
5.5.2. CU: Talent removes the washing solution from the well and replaces it with fresh washing solution. TEXT: Leave last wash overnight at 4 °C
5.6. The following day, rinse the droplets three times with PBS [1].
5.6.1. CU: Talent rinses the droplets once with PBS. 
5.6.2. CU: Talent transfers the droplets to a round-bottom 96-well plate. Videographer: Obtain multiple takes, this is repeated. 
5.7. Prepare the appropriate fluorophore-conjugated secondary antibody mixture according to the text protocol [1]. Transfer the droplets to a round-bottom 96-well plate as previously demonstrated [2]… and incubate the plate with 30 microliters of secondary antibody mixture for 4 hours at room temperature protected from light [3]. 
5.7.1. MED: Talent places a container of labeled fluorophore-conjugated secondary antibody mixture on the bench. 
5.7.2. CU: Talent transfers the droplets to a round-bottom 96-well plate. Videographer: Obtain multiple takes, this is repeated. 
5.7.3. CU: Talent adds secondary antibody mixture to the plate and covers the plate to protect it from the light. 
5.8. After 4 hours, transfer the droplets to a 12-well plate containing 2 milliliters of washing solution per well [1]. First, rinse the droplets with three 5-minute washes. Then wash the droplets with four 30-minute washes [2-TXT].
5.8.1. CU: Talent transfers a droplet to a well of the 12-well plate.
5.8.2. CU: Talent removes the washing solution from the well and replaces it with fresh washing solution. TEXT: Leave last wash overnight at 4 °C
5.9. The next day, rinse the droplets five times with washing solution for 30 minutes [1]… and three times with PBS for 30 minutes [2-TXT]. 
5.9.1. CU: Talent washes the droplet with washing solution. 
5.9.2. CU: Talent removes the washing solution from the droplet and replaces it with fresh PBS. TEXT: Leave last wash overnight at 4 °C
5.10. The next day, transfer the droplets to a round-bottom 96-well plate as previously demonstrated [1]. Counterstain the droplets with Hoechst nuclear stain for 30 minutes at room temperature [2-TXT].
5.10.1. Reuse 5.7.2. Author note: Please use the take where lid of the 96-well plate and the tube marked “2 Ab” are not visible since in 5.10 we are adding Hoechst and not the secondary antibody.
5.10.2. CU: Talent adds stain to the droplets. TEXT: 10 μg/mL Hoechst nuclear stain
5.11. Transfer the droplets to a 12-well plate containing 2 milliliters of PBS per well [1]… and rinse three times with PBS [2]. 
5.11.1. CU: Talent transfers the droplets to a 12-well plate containing PBS. 
5.11.2. CU: Talent washes the droplets with PBS once. 
5.12. Next, apply a narrow layer of quick-hardening mounting medium along the edges of a square coverglass and allow it to dry for 1 minute [1-TXT]. Then, rinse a droplet by dipping it into a well of a 12-well plate containing deionized water [2]… and transfer the droplet to a microscope slide [3-TXT]. 
5.12.1. CU: Talent applies mounting medium around the edges of a square coverglass. TEXT: Prepare each slide individually
5.12.2. CU: Talent dips a droplet into a well of a 12-well plate containing DI water. 
5.12.3. [bookmark: _GoBack]CU: Talent moves the rinsed droplet to a microscope slide. TEXT: Remove excess water with paper as needed Video editor: For steps 5.12.3 – 5.13.2, please use take 2. The mounting process went better in this take. 
5.13. Next, dispense 15 microliters of non-hardening anti-fade mounting medium onto the droplet [1]. Gently position the coverglass over the droplet with the mounting medium facing the slide and let it settle [2].
5.13.1. CU: Talent pipets mounting medium onto the droplet on the slide. 
5.13.2. CU: Talent places the coverglass over the droplet and allows it to settle. 
5.14. Let the slides dry for 2 hours at room temperature and store them at 4 degrees Celsius overnight [1]. Finally, image the slides with an upright epifluorescence microscope equipped with an optical sectioning function at 20X or 40X objective [2]. 
5.14.1. MED: Talent places the slides in the fridge. 
5.14.2. MED: Talent places one of the slides on the stage of an upright epifluorescence microscope equipped with an optical sectioning function. 


Section – Results

6. Results: PDR Ex Vivo Culture Induced Sprouting of CD31-positive Endothelium and Vasculature Preservation in Response to VEGFA
6.1. In this protocol, fibrovascular tissue was prepared and imaged. The representative data showed that PDR ex vivo cultures induced the sprouting of CD31-positive endothelium and vasculature preservation in response to VEGFA. Conversely, TGFβ induced a fibrotic response as indicated by the outgrowth on NG2-positive pericytes [1]. 
6.1.1. LM: Figure 6



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

7.1. Erika Gucciardo: With live-cell imaging instrumentation, this ex vivo culture model could be subjected to time-lapse microscopy to allow real-time investigation of processes such as vascular regression, sprouting and cellular plasticity [1].
7.1.1. Named author states the above, looking slightly off to the side. 
7.2. Kaisa Lehti: When combined with in vivo models and clinical data, this model will allow development of improved treatments and identification of biomarkers for predicting patient-specific responses, a step towards personalized medicine [1].
7.2.1. Named author states the above, looking slightly off to the side. 
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