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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) __Y___

Can you can record images/videos using your own camera/software? (Y/N) _N____

What is the make and model of your microscope(s)? _Leica M80, MC170hd__________ 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (N) 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 using the step numbers listed in this document, not your original document:
2.4, 2.7, 2.8, 2.9, 2.10
D.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ 

If yes, how far apart are the locations?___300 m_______
1. Introduction (Schematic Overview and Interview)
A. The Schematic Overview (read by voice talent at JoVE):
The overall goal of this procedure is to deliver a target gene to the retinal pigment epithelium in a living mouse. (Intro)  This is accomplished by first opening the eyelid and protruding the eyeball to expose the equator. (P1)  The next steps are to make a small hole posterior to the limbus (P2), inject the viral vectors into the subretinal space from a blunted needle (P3) and observe the formation of a subretinal bleb. (P4)  Ultimately, immunofluorescence microscopy is used to show the expression of fluorescence markers, delivered by the injected virus, in the retinal pigment epithelium. (P5)
Video editor: see “Introduction_JoVE.pptx” in the project folder for illustrations on how to animate this narrative.
P1 to P4 are explained in the PPTX, there are detailed instruction therein.

P1 is covered in the first slide, looking at the eye from above or below view with the front of the eye on top.  The color of the flesh is the dark-purple.  You can animate the change in eye shape and lowering of eye lid.

P2 is covered by the end of the fist slide, 1-3 and 1-4.  1-4 corresponds with 2-2, which is the same view of the eye but sliced through the middle, so we see what occurs inside.   Bring in the 2-2 view when you retreat the needle leaving the triangle, then slide out the old view to continue working with just 2-2.

P3 corresponds with 2-3. Animate the needle entering

P4 corresponds with 2-4. Animate the purple stuff coming out from the needle tip.

For P5, show Figure 3.
B.  Introductory Interview (said by you on camera -- don’t forget to smile!)  
1.1. Jeong Hun Kim: This is an easy and convenient technique for subretinal injection of viral vectors into the retinal pigment epithelium.

1.2. Sung Wook Park: Visual demonstration of this method is critical as the subretinal injection steps are difficult to learn for the beginners.

C. The Protocol Section (read by voice talent at JoVE)
1.3. EXTRA TITLE CARD: All experiments on animals were performed in accordance with the Association for Research in Vision and Ophthalmology Statement for the Use of Animals in Ophthalmic and Vision Research, and the guidelines and regulations set forth by the Seoul National University Institutional Animal Care and Use Committee and Seoul National University Hospital Biosafety Committee.
2. Sub-retinal injection of the Viral Vector
2.2 is in advance of 2.1.1-modified
2.1. First, prepare a microliter syringe with a 33 G blunt needle.  Sterilize it using ethylene oxide gas.
Let’s just start to open the sterilized package. If you want to take a picture of sterilizing, you can film the sterilizing machine. Sterilizing procedure takes overnight.
2.1.1. WID: pan over lab and settle on talent preparing to sterilize the syringe and needle 
2.1.2. MED: sterilizing procedure 
2.1.1-modified version WID: to show pre-sterilized equipment in the package and to show opening the package and pull out the syringe
2.2. Next prepare a dilution of the viral vectors in PBS in a microfuge tube at about one million titer units per microliter.

please edit these together
2.2.1. MED: adding vector to tube and then getting PBS aliquot

2.2.2. CU: adding PBS to tube and mixing

2.3. Now when loading the syringe, flush it several times with the solution to remove any dead space in the syringe.  Get 1.5 to 2 microliters ready to inject.

2.3.1. MED: flushing syringe several times

2.3.2. CU: getting final pull of vector in PBS into the syringe, show volume in syringe
2.4. With the viral vector injection prepared, anesthetize an adult mouse with an intraperitoneal injection of tiletamine, zolazepam and xylazine. [TEXT over both shots: 2.25 mg Til + 2.25 mg Zol + 0.7 mg Xly / kg]

2.4.1. MED: Preparing the mixture of the three anesthetics

2.4.2. CU: loading the syringe
2.5. Confirm that the animal has been anesthetized by the absence of reflexes.
2.5.1. CU: a toe pinch with no reflexive response

2.6. Once anesthesia has been confirmed, dilate its pupils with a drop of 0.5 percent phenylephrine and 0.5 percent tropicamide.

2.6.1. MED: preparing to use disposable eye drops, and drops added to eye
2.6.2. ECU-SCOPE: drops added to eye, show pupil dilate if possible
2.7. Now, under an operating microscope, open the eyelid and protrude the eye to expose the equator.  Hold the eye in this position by placing your fingers outside the orbital rim. 

2.7.1. WID: setting up to use microscope, then talent starts looking through and focusing

2.7.2. SCOPE: film as written

2.8. Next, apply ophthalmic viscoelastic solution to the corneal surface and place a small round cover slide over the cornea.  Thus, the retina can be viewed.

2.8.1. SCOPE: film as written Please snapshot a view of the retina when the retina can be viewed.
2.9. Now, slightly posterior to the limbus, and inferiorly in the right eye or superiorly in the left eye, use a sterile 30 Gauge “half” needle to make a small hole.  Temporally placed or nasally placed holes are not good choices as they are hard to cover.  

2.9.1. SCOPE: film as written, this is just making a hole with some discussion

The scene named 2.17.1 take 1 is actually 2.9.1 for the initial puncture. And please edit this take to use from 25s to 32s of this video clip. (please use the demonstration of the initial puncture, without bleeding, so the video should be stopped before bleeding. And this 2.9.1 there should be no bleeding appear in the visual field.) 
Below is a graphic to help the video editors orient themselves:
 SHAPE 


 

2.10. Sung Wook Park:  While puncturing, do not hit the limbal vessels or the lens and do not insert the entire bevel of the needle.  
2.10.1.  WID: Interview shot at bench

2.11. For the subretinal injections, insert the vector injection needle through the hole at a 45 degree angle to the iris plane.

2.11.1. ECU: show angle of approach for needle

2.12. Push the needle posteriorly toward the peripapillary area following the demarked path to cross the vitreous cavity.

2.12.1. SCOPE: film as written

2.12.2. LAB MEDIA: Fig 1 – this can be added to the video for “following the demarked path”
2.12.3. WID: for an alternative option of 2.12 section, the editor can use this if needed.
2.13. Approach the needle into the subretinal space until mild resistance is felt, which indicates that the RPE layer has been reached.

2.13.1. SCOPE: film as written
2.13.2. CU: for the demonstrating hand position, please use this CU video if the (2.12.1~2.13.1~2.15.1 one long take, take 2 version for SCOPE(2.13.1) from 35s to 40s please use just after the needle insertion part and about 5s after then) is not enough for editing.
For the SCOPE view, please do not use the part of tremoring the needle to find the hole.
2.14. Sung Wook Park: Do not penetrate the scleral tissue with excessive pressure because the needle should be placed in the potential subretinal space. If the needle punctures the scleral tissue by excessive power, it enters into the extraocular orbital spaces without resistance. 

2.14.1. MED/WID: interview shot at bench
2.15. Now, gently inject the viral vector into the subretinal space.  Keep the needle very still to prevent tissue damage, which is vitally important.  Then, withdraw the needle just as gently.  

2.15.1. SCOPE: film as written

(2.12.1~2.13.1~2.15.1 one long take, take 2 version from 35s to 55s is from the insertion of the needle to withdraw of the needle. So please use the latter part about 40s to 55 s (15s, the editor can use this part for 2.15.1)
2.16. Now, the eyeball can be released.

2.16.1. CU: letting go of eye
2.17. Subretinal blebbing, indicative of vector accumulation, should be visible.

2.17.1. SCOPE: film as written
2.17.2. SCOPE: Additional for the visualization of subretinal bleb. This might be the most important result during the procedure, so I recommend to capture some of the good images like 2.17.2 take 2 and mark dot-line to indicate the area of subretinal bleb as in section 4. Or I want to use one of these captured images for the main figure of this manuscript. 

2.18. Finally, gently close the eyelid to cover the injection site.   Self-sealing of the hole will occur. 

2.18.1. ECU: film as written (~42 sec)
3. Evaluation of the Gene Delivery
Videographer note: During the third section that required scope shots we decided to use a macro lens for the procedure as the talent didn’t think that our kit would fit on the scope (which was in a different location for the section). I think the macro picked things up quite well.
3.1. To evaluate the gene delivery, sacrifice the mice using carbon dioxide asphyxiation ...

3.1.1. WID: establishing shot with talent setting up the mice to remove the eyes Sacrifice the mouse in the CO2 chamber
3.2. … and after euthanasia has been confirmed, enucleate the eyes using scissors.

3.2.1. MED: removing the eyes from animal and putting them into fixative

3.3. Fix the eyes in 4% PFA at 4 ºC for at least an hour, but preferably a few days.

3.3.1. MED/WID: placing eyes in fixative into refrigerator or cold room
3.4.0 WID: for the scene of dissecting the eyeball “from 3.4~3.10” please use this WID version if needed to edit.

From 3.4~3.10, we used one eye for 3.4~3.5, and the other eye sample for 3.6~3.10, so please make the sequences as natural as possible. For the 3.6.1, please use the latter take.
3.4. Later, grip and puncture the cornea using forceps and micro-scissors.

3.4.1. SCOPE ECU: film as written 
3.5. Then, cut along the limbus to remove the cornea.

3.5.1. SCOPE ECU: film as written 
3.6. Following removal of the cornea, use forceps to remove the lens.

3.6.1. SCOPE ECU: film as written 
3.7. Next, trim the ciliary body.

3.7.1. SCOPE ECU: film as written (Take 2) 
3.8. Then, pull the whole retina from the RPE-choroid-sclera complex.

3.8.1. SCOPE ECU: film as written 
3.9. Following removal of the retina, cut the complex radially from the periphery to the center, near the optic nerve, to make four to eight petal-like shapes and make the structure flat for mounting.

3.9.1. SCOPE ECU: film as written 
3.10. Now, flip the complex over, RPE-side down, and trim off any remaining tissues on the scleral side, including muscles, conjunctiva and optic nerve.  This makes a flatter RPE/choroid/scleral complex.

3.10.1. SCOPE ECU: film as written 
3.11. Flat-mount on a glass slide. 

3.11.1. CU: retina incubating in solution, moving with gentle rotation of container 
3.11.2. ECU: spreading retina onto glass slide 
3.12. Absorb the excess PBS with an absorbent sponge, apply about 30 µL of mounting media and coverslip the complex. 

3.12.1. CU: dabbing around the retina with sponge

3.12.2. ECU: applying some media and then applying a glass coverslip

3.13. Store the slide at 4 ºC when not being viewed.

3.13.1. WID: storing the slides at 4 ºC
3.14. Extra take: Cut-way wide shot of 3.4 to 3.10 for editing purpose, use this for any part of 3.4 to 3.10.

4. Fluorescent Marker Expression in Transduced RPE Cells 
4.1. Using the described protocol, commercially available LV vector with CMV promoters expressing both GFP and RFP were injected.   The eyes were enucleated after 10 weeks and RPE-flatmount slides were prepared. [LM]

4.1.1. Fig 2A
Authors, please make an individual image file of just panel 2A.
4.2. Signal intensities of GFP and RFP varied between the RPE cells at the injection site and transduction was limited to the area where the injection bleb formed.  [LM]

4.2.1. Fig 3 – pan over these, ending where both boxes can be seen on the screen at the same time
4.3. Increasing the magnification from 40X to 400X made it possible to evaluate the pathology of the eye with even more resolution.  Although not shown here, the transduced cells expressed the vector even 36 weeks after the injection. [LM]

4.3.1. Fig 4 –  zoom into the white boxes on Fig 3 and then fade into Fig 4
5. Conclusion 
5.1. Sung Wook Park: Once mastered, this technique can be done in five minutes if it is performed properly. While attempting this procedure, it’s important to remember to place the needle accurately and firmly into the subretinal space. 

5.2. Jeong Hun Kim: After its development, this technique paved the way for researchers in the field of ophthalmology to explore gene therapy for the treatment of both monogenic inherited retinopathy and age-related macular degeneration.
G. List of Provided Media (provided by you)
Make a listing of your media filenames here, so there is no confusion about which files the video editors should use. 
Please list all images, movie files (including screen captures) and animations that you are providing to be included in this video.  List the step in the script, the file name and a brief description.  For example:

5.1 –  53030_Fig1.tif – schematic diagram of the subretinal inection 

5.2 –  53030 Fig2_Pannel A.tif -  good sample after 20 weeks viewed at 40X.

5.3 –  53030 Fig3.tif - the results after 10 weeks viewed at 40X.

5.4 –  53030 Fig4.tif - the results after 10 weeks viewed at 400X.

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.  

GENERAL PREPARATION NOTES
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, as well as an introduction to your videographer, closer to your filming date.
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