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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Y
Can you record movies/images using your own microscope camera? (Y/N) No, there is no camera associated with the microscope. However, we have a demo microscope with an observer tube that can attach to a camera, but we don’t have a movie camera.
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 microscope we normally used for the injection is 
Leica S7 E Stereomicroscope
Features & Benefits:
7:1 zoom with magnification 6.1x45x
(10x eyepieces, no supplementary lens) – provides field of view up to 37.6mm for fast,
accurate inspection 12mm Depth of Field with Fusion Optics Greenough optical design
provides very flat (plan) field of view and large depth of field complete achromatic corrected microscopy system 35° angle eye tubes for comfort and convenience
122 mm standard working distance (without lens shield) – ensures excellent accessibility to the samples Resolution up to 225 lp/mm (without supplementary lens, 10x eyepieces), maximum resolution up to 450 lp/mm (2x supplementary lens, 10x eyepieces)
Clickstops at 10x, 20x, 30x, and 40x – inspection at specific magnification can be easily repeated "ZeroStat" antistatic polymer microscope covers Minimize risk of ESD (electrostatic discharge) of sensitive components Large range of supplementary lenses as well eyepieces adapt the optical performance to the application requirements
The demo microscope with additional observer tube is
LEICA MZ8 STEREO ZOOM MICROSCOPE W/ TEACHING BRIDGE, DUAL HEADS & PHOTO TUBE
2. Does your protocol include software usage? (Y/N) N
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. 
2.4; 3.3.1; 3.3.2; 3.5; 3.6.2; 4.4
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. 
3.3.1; 3.3.2
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 10 min walk


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

1.1. Yang Hu: Glaucoma is the leading cause of irreversible blindness, characterized by retinal ganglion cell death and optic nerve degeneration. Elevation of intraocular pressure, also called ocular hypertension, is the most recognized risk factor for glaucoma [1].

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

1.2. A simple but effective ocular hypertension model in experimental animals, such as mice, is important for investigating glaucomatous neurodegeneration and testing treatments for neuroprotection. Thus, we resolved to develop a mouse ocular hypertension model that closely mimics secondary glaucoma observed in human patients [1].

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

1.3. Yang Hu: This model faithfully replicates the secondary glaucoma caused by silicone oil-induced pupillary blocking. The procedure is simple, the IOP elevation is stable, and the neurodegeneration associated with ocular hypertension is severe in mouse eyes. More importantly, the ocular hypertension is reversible because the silicone oil can be easily removed from the mouse eyes [1].

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

Introduction of Demonstrator: (Said by you on camera)

1.4. Yang Hu: Demonstrating the procedure will be Dr. Fang Fang, a postdoc fellow from my laboratory [1] [2].

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.


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

1.5. All procedures have been approved by the Institutional Animal Care and Use Committee (IACUC) of Stanford University.



Section - Protocol
2. Ocular Hypertension Induction by Intracameral Injection of Silicone Oil 
2.1. To begin, make a glass micropipette for intracameral silicone oil injection by pulling a glass capillary with a pipette puller [1]. Cut an opening at the tip of the micropipette [2] and sharpen the tip using a microgrinder-beveling machine to make a 35˚−40˚ bevel [3].
2.1.1. Talent pulling a glass capillary with a pipette puller.
2.1.2. Talent uses scissors cutting an opening at the tip.
2.1.3. ECU: Talent sharpening the tip with microgrinder-beveling machine.
2.2. Polish the edges of the bevel [1] and wash it with water to remove all debris [2]. Autoclave the micropipette before use [3].
2.2.1. Talent uses a microgrinder polishing the edges [Shots 2.2.1 and 2.2.2 combined].
2.2.2. Talent washing the tip.
2.2.2. Talent placing the micropipette in the autoclave.
2.3. To prepare the paracentesis needle for the corneal entry, attach a 32 G needle to a 5 mL syringe on a Luer lock [1], and further secure it with tape [2]. Bend the needle bevel tip face up at 30° [3].
2.3.2. Talent attaching a 32 G needle to a 5 mL syringe
2.3.3. Talent securing the needle with tape.
2.3.4. Talent bending the needle tip.
2.4. To prepare the silicone oil injector attach and secure a blunt end 18 G needle on a 10 mL syringe [1]. Then attach a plastic tube with the 18 G needle on one end [2] and fill up with silicone oil as needed through the other end [3].
Videographer: This is one of the most important steps for viewers to see.
2.4.2. Talent attaching and securing a blunt end 18 G needle on a 10 mL syringe.
2.4.3. Talent attaching a plastic tube with the 18 G needle on one end.
2.4.4. Talent filling the syringe plastic tube with silicone oil as needed.
2.4.5. ADDED SHOT: Talent attaching the premade micropipette with the plastic tube on the other end and pushing the syringe plunger to exclude the air in the micropipette. (Editor: The authors may need to provide additional VO for this shot)

[bookmark: _GoBack](Editor: it looks like a numbering error was introduced at some point after the authors received their final shotlist. It persists through the rest of the script. I’ve left things as-is because I’m unsure if they used the notation seen here when slating)
3. Intracameral Silicone Oil Injection for One Eye
3.2. After anesthetizing a 9−10-week-old male C57B6/J mouse, check for the lack of response to a toe pinch and the lack of movement of the whiskers or the tail [1].
3.2.2. Talent checking for the lack of response to a toe pinch and the lack of movement of the whiskers or the tail
3.3. Place the mouse in a lateral position on a surgery platform [1]. Apply one drop of 0.5% proparacaine hydrochloride to the cornea before the injection to reduce its sensitivity during the procedure [2].
3.3.2. Talent placing the mouse in a lateral position on a surgery platform
3.3.3. Talent applying proparacaine hydrochloride to the cornea
3.4. Use the 32 G paracentesis needle to make an entry incision at the superotemporal quadrant, about 0.5 mm from the limbus [1-TXT]. Tunnel through the layers of the cornea for about 0.3 mm before piercing into the anterior chamber, being careful not to touch the lens or iris [2].
Videographer: This is one of the most important steps for viewers to see, and one of the most difficult to perform.
3.4.2. SCOPE: Talent with 32 G paracentesis needle making an entry incision at the superotemporal quadrant. TEXT: Throughout the procedure, frequently moisten the cornea with artificial tears! 
3.4.3. SCOPE: Talent tunneling through the layers of the cornea for about 0.3 mm before piercing into the anterior chamber.
3.5. Withdraw the needle slowly to release about 1−2 microliters of aqueous humor from the anterior chamber through the tunnel, and wait for about 8 minutes to further decrease the intraocular pressure [1]. Measure the contralateral, control eye to determine the pressure [2].
3.5.2. SCOPE: Talent withdrawing the needle slowly to release about 1−2 microliters of aqueous humor from the anterior chamber through the tunnel.
3.5.3. Talent measuring the pressure.
3.6. Insert the glass micropipette preloaded with silicone oil through the corneal tunnel into the anterior chamber, with the bevel facing down to the iris surface [1]. Push the syringe plunger slowly to inject silicone oil into the anterior chamber [2] until the oil droplet covers most of the iris surface, approximately 2.3−2.4 mm in diameter [3].
Videographer: This is one of the most important steps for viewers to see.
3.6.2. SCOPE: Talent inserting the glass micropipette preloaded with silicone oil through the corneal tunnel into the anterior chamber.
3.6.3. Talent pushing the syringe plunger slowly to inject silicone oil.
3.6.4. SCOPE: Oil droplet covering most of the iris surface.
3.7. Leave the micropipette in the anterior chamber for additional 10 s before withdrawing it slowly [1]. Gently push the upper eyelid to close the cornea incision to minimize silicone oil leakage [2], and then apply antibiotic ointment to the eye surface [3]. Keep the mouse on the heating pad until fully recovered from anesthesia [4].
3.7.2. SCOPE: Talent slowly withdrawing the pipette.
3.7.3. SCOPE: Talent gently pushing the upper eyelid to close the cornea incision. Videographer: This is one of the most important steps for viewers to see.
3.7.4. Talent applying antibiotic.
3.7.5. Talent placing the mouse on the heating pad.
4. Silicone Oil Removal 
4.2. To remove silicone oil from the anterior chamber, anesthetize the mouse and then check for the lack of response to the toe pinch to determine the anesthetic strength and the lack of movement of the whiskers or the tail [1].
4.2.2. Talent checking for the lack of response to the toe and the lack of movement of the whiskers or the tail.
4.3. Place the mouse on a surgery platform and secure it in the lateral position with tape [1]. Apply one drop of 0.5% proparacaine hydrochloride to the cornea to reduce its sensitivity [2].
4.3.2. Talent placing the mouse on the surgery platform and securing it with tape.
4.3.3. Talent applying one drop of 0.5% proparacaine hydrochloride to the cornea.
4.4. Using the premade 32 G paracentesis needle make two incisions in the temporal quadrant of the cornea between approximately 2 and 5 o’clock at the edge of the silicone oil droplet [1].
4.4.2. SCOPE: Using the premade 32 G paracentesis needle talent making two incisions in the temporal quadrant of the cornea between approximately 2 and 5 o’clock at the edge of the silicone oil droplet.
4.5. Insert a 33 G irrigation needle connected to irrigating solution through one corneal incision at maximum speed [1].
Videographer: This is one of the most important steps for viewers to see.
4.5.2. SCOPE: Talent inserting a 33 G irrigation needle connected to irrigating solution through one corneal incision.
4.6. Insert another 33 G drainage needle attached to the syringe without a plunger through the other corneal incision [1] to allow the silicone oil droplet to exit the anterior chamber while irrigating with irrigating solution [2].
4.6.2. SCOPE: Talent inserting another 33 G drainage needle attached to the syringe without a plunger through the other corneal incision.
4.6.3. SCOPE: Silicone oil droplet exiting the anterior chamber while irrigating with irrigating solution.
(Author Comment: 4.6.3 happens right after 4.6.2, which means the silicone oil droplet is exiting the anterior chamber when two 33 G needle are inserted) (Editor: I’m not sure if this affects the shots at all, or if the two are combined.)

4.7. Withdraw the drainage needle, then the irrigation needle [1]. Use a glass micropipette connected to a Hamilton syringe to inject an air bubble into the anterior chamber to maintain its normal depth [2] and press to close the corneal incision [3]. 
4.7.2. SCOPE: Talent withdrawing the drainage needle and then the irrigation needle.
4.7.3. SCOPE: Talent uses a glass micropipette connected to a Hamilton syringe to inject an air bubble into the anterior chamber.
4.7.4. SCOPE: Talent pressing to close corneal incision.
4.8. Apply antibiotic ointment to both eyes and keep the mouse on the heating recovery pad until fully recovered from the anesthesia [1].
4.8.2. Talent applying ointment to the eyes.
5. IOP (Intraocular Pressure) Measurement Once a Week
5.2. Place the mouse into an induction chamber, anesthetize it as described in the manuscript [1] and keep its cornea moist by applying artificial tears throughout the procedure [2]. Wait about 15 min to allow the pupil to fully dilate [3].
5.2.2. Talent placing the mouse into an induction chamber.
5.2.3. Talent applying artificial tears.
5.2.4. Talent starting the timer.
5.3. Measure the IOP of both eyes using a tonometer according to product instructions [1]. Bring the tonometer near the mouse eye, keeping the distance from the tip of the probe to the mouse cornea at about 3−4 mm [2].
5.3.2. Talent taking the tonometer.
5.3.3. Talent bringing the tonometer near the mouse eye.
5.4. Press the measuring button 6 times to generate one reading and obtain three machine-generated readings from each eye to acquire the mean IOP [1].
5.4.2. Talent pressing the button.
5.5. Perform immunohistochemistry of whole-mount retina, retinal ganglion cell-counting, optic nerve semi-thin sections, and quantification of surviving axons on the animals sacrificed at 8 weeks after silicone oil injection [1].
5.5.2. Talent at the bench preparing for immunohistochemistry.

Section – Results
6. Results: Quantification of Silicon Oil-Induced Ocular Hypertension and Degeneration in Mice
6.2. Intraocular pressure of mouse eyes with silicon oil droplets larger than 1.6 mm was measured once a week for 8 weeks after a single silicon oil injection. The pressure of the eye receiving the oil remained high, mostly double the pressure of the contralateral control eye, indicating effective pupil blocking.
6.2.2. Figure 1 Video editor emphasize the curve with black triangles when VO says “The IOP of the eye receiving the oil remained high” and emphasize the black curve with circles when VO says “mostly double the pressure of the contralateral control eye”.
6.3. In another group of mice silicone oil was flushed from the anterior chamber 2 weeks after the injection [1]. After waiting for a week to allow the cornea to recover [2], intraocular pressure returned to normal, the same as the control eye [3].
6.3.2. Figure 1 Video editor emphasize the first part of the red curve until number 2.
6.3.3. Figure 1 Video editor emphasize the second part of the red curve from 2 to 4.
6.3.4. Figure 1 Video editor emphasize the third part of the red curve from 4 to 6.
6.4. To determine the effects of silicone oil-induced ocular hypertension on retinal ganglion cells, the surviving somata in the peripheral regions of the retinal wholemounts was quantified by RBPMS staining [1], showing dramatic retinal ganglion cell death after silicone oil injection [2].
6.4.2. Figure 2A just upper panel and 2B just upper graph. 
6.4.3. Figure 2A just upper panel and 2B just upper graph. Video editor emphasize in A the image marked with SO and in B the bar graph marked with SO.
6.5. The surviving axons in the optic nerve semithin cross sections were quantified by PPD staining 8 weeks after the injection [1]. There was a great axon degeneration in silicone oil-induced ocular hypertension [2]
6.5.2. Figure 2A just lower panel and 2B just lower graph 
6.5.3. Figure 2A just lower panel and 2B just lower graph Video editor emphasize in A the image marked with SO and in B the bar graph marked with SO. 


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.2. Fang Fang: The animals can be imaged with SLO/OCT to determine the changes in retina. The visual function of the animals can be assayed by patter ERG and OKR as well [1].
7.2.2. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
7.3. Fang Fang: This ocular hypertension model will facilitate the investigation of the high IOP-induced glaucomatous neurodegeneration. It can also be used to test promising neuroprotective therapies preclinically [1].
7.3.2. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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