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A.  Will you require JoVE to record video microscopy? Y, Zeiss OPMI Visu 200/28
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 
2.8., 3.3., 3.5.-3.8., 3.10.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Inserting cannula and securing tubing
E.  Will the filming need to take place in multiple locations? Y, two rooms across the street from each other 


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 technique is to provide an experimental model of retinal ischemia-reperfusion injury and its pathologic consequences. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Matthew J. Hartsock: This method is commonly used to investigate the mechanisms underlying retinal ischemia-reperfusion, as well as to evaluate the potential therapeutic approaches for treating the resulting pathologies.
1.2. Matthew J. Hartsock: The main advantage of this technique is that it creates an injury highly targeted to ocular structures while causing minimal damage to the surrounding tissues.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Hongkwan Cho: The usefulness of this technique extends toward the understanding and treatment of multiple manifestations of retinal ischemia-reperfusion injury, including inflammation, oxidative stress and cell dysfunction in the retinal neurovascular unit.
1.4. Wan-Ju Chen: Video demonstration of this method is critical, because the surgical techniques for cannula placement may be difficult to reproduce without a visual guide.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the Johns Hopkins University.

Protocol (read by voice talent at JoVE):
2. Instrument preparation
2.1. Before beginning the procedure, warm an empty cage on the table [2.1.1.-WIDE].
2.1.1. Talent placing cage on table 

2.2. Then insert the sharp end of the primary set pre-pierced Y-site tubing into a bottle of 0.1% heparin sodium [2.2.1.-CU-TXT] and hang the bottle of heparin sodium from an IV pole extension [2.2.2.-MED].

2.2.1. Few seconds tubing being inserted into bottle
2.2.2. [combined with 2.2.1] Few seconds Talent hanging bottle

2.3. Snap open the air filter cap on the tubing [2.3.1.-MED]. Then elevate the heparin sodium bottle to 163 cm from the tabletop to the peak of the sodium heparin drip to produce a heparin sodium flow pressure of 120 millimeters of mercury [2.3.2.-MED].

2.3.1. Talent opening air filter cap
2.3.2. Few seconds Talent adjusting bottle height (Video Editor: if possible/appropriate, please indicate “163 cm” distance between tabletop and peak of drop with text and lines when metioned) Take 2

2.4. Open the primary set pre-pierced Y-site tubing to allow the heparin sodium to fill the tubing [2.4.1.-CU-TXT] and connect the primary set pre-pierced Y-site tubing to the 5-valve manifold [2.4.2.-CU].

2.4.1. Shot of tubing being opened (TEXT: Flick IV tubing to remove any air bubbles)
2.4.2. Few seconds tubing being connected to manifold

2.5. Then, using Luer male to Luer male tube fittings, connect 30 gauge ½ inch needles to the 5-port manifold [2.5.1.-CU].

2.5.1. Few seconds at least one needle being connected

2.6. Insert each of the needles into its own 10-inch segment of 30-gauge tubing [2.6.1.-CU].

2.6.1. Few seconds at least one needle being inserted into at least one piece of tubing 

2.7. Then, using hemostats, break new 30 gauge ½ inch needle tips [2.7.1.-CU] and insert their blunt ends into the open ends of the 30-gauge tubing [2.7.2.-CU].

2.7.1. Few seconds at least one needle being broken
2.7.2. [combined with 2.7.1] Few seconds at least one blunted needle being placed

2.8. Next, use tape to arrange the needle tubes such that the tubes connected to the inner ports are positioned on top of the tubes connected to the outer ports to prevent tangling of the tubing during the anterior chamber cannulation [2.8.1.-CU].

2.8.1. Few seconds needle tubes being arranged (Video Editor: if possible/appropriate, please indicate tubes connected to inner ports and tubes connected to outer ports when mentioned)

2.9. Now turn on the 0.1% heparin sodium flow to the 5-valve manifold [2.9.1.-CU] and to each individual port for 2-3 minutes to remove any air bubbles [2.9.2.-CU-TXT]. 

2.9.1. Heparin sodium flow being turned one
2.9.2. [combined with 2.9.1] At least one port being turned on [TEXT: Replace/clear weakly flowing port(s)]

2.10. Then turn off all of the ports on the 5-valve manifold [2.10.1.-CU].

2.10.1. Few seconds at least one port being turned off

3. Anterior chamber cannulation

3.1. To perform the cannulation, after administering the anesthesia, place all of the mice into the warm cage on the surgery table [3.1.1.-WIDE-TXT], confirming the achievement of deep anesthetization by a lack of response to toe pinch after 5-10 minutes [3.1.2.-ECU].

3.1.1. Few seconds Talent placing at least one mouse into cage (Videographer: More Talent than mouse/mice in shot) (TEXT: Anesthesia: Ketamine + Xylazine + Acepromazine)
3.1.2. Shot of one mouse foot being pinched

3.2. Then administer one drop of Tropicamide for pupil dilation [3.2.1.-CU] and one drop of Proparacaine for local anesthesia into each of the animals’ eyes [3.2.2.-CU] and arrange the mice in the order of anesthetization so that the first mouse anesthetized will be the first mouse to be cannulated [3.2.3.-MED].

3.2.1. [3.2.1 to 3.2.3 combined] Tropicamide being added to one eye, with container label visible in frame if possible
3.2.2. Proparacaine being added to one eye, with container label visible in frame if possible
3.2.3. Few seconds Talent arranging mice (Videographer: More Talent than mice in shot)

3.3. While waiting for the eye drops to take effect, prepare 4 inch straight pieces of tape, pulling tightly on the tape before tearing [3.3.1.-CU-TXT] and setting aside one piece of tape per animal [3.3.2.-CU].

3.3.0 Wrong Way
3.3.1. Few seconds one piece of tape being pulled/torn (TEXT: Approximately 2 minutes)
3.3.2. Piece of tape being placed next to at least 1-2 other piece of tape

3.4. When the first mouse is ready, turn on the first 0.1% heparin sodium port on the 5-valve manifold [3.4.1.-CU]. 

3.4.1. Port being turned on

3.5. Then place the animal under a surgical microscope [3.5.1.-MED] and use a pair of forceps to gently proptose one eye [3.5.2.-SCOPE-TXT].

3.5.1. Talent placing mouse under microscope (Videographer: More Talent than mouse in shot) 
3.5.2. [3.5.2 to 3.8.3 SCOPE+CU, multiple takes] Few seconds eye being proptosed (TEXT: Right-hand dominant surgeons may prefer left eye cannulation and vice versa). 

3.6. Next, insert the 30-gauge cannula needle into the anterior chamber approximately halfway between the zonule fibers and the apex of the cornea, taking care to avoid penetrating the cornea a second time [3.6.1.-SCOPE-TXT].

3.6.1. Few seconds needle being inserted (TEXT: Caution: Avoid scratching/puncturing iris/lens/inner corneal surface)

3.7. Then, using a gentle twisting motion to overcome friction between the cannula and the cornea, insert the cannula deeply into the anterior chamber [3.7.1.-CU].

3.7.1. Few seconds cannula being twisted/inserted

3.8. Now press the 30 gauge tubing against the tabletop to minimize any movement of the inserted cannula [3.8.1.-CU] while reaching for a piece of tape [3.8.2.-MED] and use the tape to secure the tubing to the table [3.8.3.-CU].	Comment by Bridget Colvin: Authors: my apologies for missing logistics in this step; please feel free to include more details if everything still has not been included

3.8.1. Tubing being pressed into table top
3.8.2. Talent reaching for tape while pressing tubing into tabletop (Videographer: Can skip this shot if necessary for timing)
3.8.3. Few seconds tubing being secured with tape

3.9. Once the tube has been secured, record the start time of the surgery [3.9.1.-MED].

3.9.1. Talent looking at watch/clock and writing down time or similar 

3.10. Use the microscope to verify that there is no leakage [3.10.1.-SCOPE-TXT] and that the ischemia-reperfusion eye is larger than the contralateral eye to establish the presence of ocular distention [3.10.2.-SCOPE].

3.10.1. Shot of eye without leakage (TEXT: Absence of leakage + ocular distention = appropriate intraocular pressure elevation)
3.10.2. Shot of contralateral eye 

3.11. Then apply hypromellose to both eyes every 30 minutes [3.11.1.-ECU] until the end of the experiment to lubricate the cornea and to seal any microleaks [3.11.2.-ECU-TXT].

3.11.1. Hypromellose being applied to IR eye
3.11.2. Hypromellose being applied to control eye (TEXT: Repeat I/R for each animal)

3.12. Should an animal stir during the procedure, lift the tail [3.12.1.-CU] and administer a ketamine booster intraperitoneally [3.12.2.-CU].

3.12.1. Tail being lifted (Combine 3.12.1. and 3.12.2. as appropriate)
3.12.2. [combined with 3.12.1] Ketamine being administered (Combine 3.12.1. and 3.12.2. as appropriate) 
	
3.13. Ninety minutes after cannulating the first animal, gently pull the cannula from the anterior chamber [3.13.1.-CU] and lubricate both eyes with lubricating jelly [3.13.2.-ECU-TXT].

3.13.1. Few seconds cannula being removed 
3.13.2. [bookmark: _GoBack][3.13.2 to 3.14.1 combined] Few seconds one eye being lubricated (TEXT: Repeat removal/lubrication for each animal)

3.14. As subsequent cannulae are removed, place each mouse back into the cage on the surgical table until the animals are fully recovered [3.14.1.-MED].

3.14.1. Talent placing at least one mouse into cage (Videographer: More Talent than mouse in shot)

3.15. After all of the cannulae have been removed, sterilize them with alcohol wipes [3.15.1.-CU].

3.15.1. Few seconds at least one cannula being wiped

3.16. Then use a 60 ml syringe filled with air to expel the heparin sodium from the 5-valve manifold, 30 gauge needles, 30 gauge tubing, and cannulae [3.16.1.-MED].

3.16.1. Few seconds Talent using syringe to expel heparin sodium from at least one piece of equipment, with other pieces visible in frame

3.17. Next, rinse all of the instruments with a 60 ml syringe filled with distilled water [3.17.1.-CU].

3.17.1. Few seconds at least one piece of equipment being rinsed with syringe/water, with other pieces visible in frame

3.18. Finally, expel the distilled water from all of the materials with 60 ml of air [3.18.1.-MED] and store the sterilized and rinsed equipment for later use [3.18.2.-MED].

3.18.1. Few seconds Talent using syringe to expel water from at least one piece of equipment, with other pieces visible in frame
3.18.2. Talent storing at least one piece of equipment 
4. Results: Retinal I/R induces neuronal cell death in the ganglion cell layer and impairs retinal neuron function

4.1. NeuN (Pronounce: new-N) immunolabeling of neuronal nuclei reveals significant neuronal cell loss following ischemia-reperfusion insult by confocal microscopic imaging 7 days after ischemia reperfusion injury [4.1.1.-LM]. 

4.1.1. Figure 1A.tiff: please highlight/indicate right image

4.2. Indeed, manual quantification of the NeuN positive cells in control [4.2.1.-LM] and ischemia-reperfused eyes demonstrates a decrease in the ganglion cell layer neuron counts after injury [4.2.2.-LM], indicating the presence of ischemia reperfusion-induced cell death [4.2.3.-LM].

4.2.1. Figure 1B.tiff: please add/highlight/indicate control data bar
4.2.2. Figure 1B.tiff: please add/highlight/indicate I/R data bar
4.2.3. Figure 1B.tiff: no animation

4.3. Lower a-wave [4.3.1.-LM] and b-wave amplitudes documented by electroretinography [4.3.2.-LM] also signify the occurrence of ischemia reperfusion-induced impairments in retinal neuronal function [4.3.3.-LM] compared to control, non-injured eyes [4.3.4.-LM].

4.3.1. 3. Figure 2.pdf: please add/indicate left graph
4.3.2. 3. Figure 2.pdf: please add/indicate right graph
4.3.3. 3. Figure 2.pdf: please trace/indicate solid data lines in both graphs
4.3.4. 3. Figure 2.pdf: please trace/indicate data lines with open squares in both graphs

5. Conclusion (said by authors on camera)

5.1. Matthew J. Hartsock: Once mastered, this technique can be performed on 10 animals in approximately 5 hours, including the final 2 hours waiting for the mice to fully recover from the anesthesia.
5.2. Matthew J. Hartsock: While attempting this procedure, it’s important to maintain a deep anesthesia, as an effective sedation will prevent displacement of the cannula by the animals.
5.3. Hongkwan Cho: Following this procedure, other methods, like electroretinography, can be performed to answer additional questions about retinal function.
5.4. Hongkwan Cho: This technique has enabled researchers in the ophthalmology, neuroscience, and vascular biology fields to explore retinal neurovascular pathogenesis and therapeutic intervention in rodents.
5.5. Wan-Ju Chen: After watching this video, you should have a good understanding of how to create a targeted retinal injury through the cannulation of the ocular anterior chamber.
5.6. Matthew J. Hartsock: Don't forget that working with surgical instruments can be extremely hazardous and that precautions, such as using an effective sharps disposal, should always be taken while performing this procedure.   

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.  

Figure 1A.tiff
Figure 1B.tiff
3. Figure 2.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.
 2013, Journal of Visualized Experiments

