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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? YES 

C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 2.4, 2.8, 2.13, 3.4, 3.5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 2.8 to set the OCT beam path through the middle of the pupil with an orthogonal angle to the retina in all planes
Step 3.5 during OKR testing to select if the animal tracks or does not track.
E.  Will the filming need to take place in multiple locations? YES
If yes, how far apart are the locations? <10 min by foot
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.  Required Interview Statements
: (Said by you on camera. Don’t forget to smile!)  
1.1. Philipp Albrecht: These methods can help answer key questions in the field of neurology and ophthalmology, and help to evaluate a large variety of retinopathies and retinal manifestations in various rodent models. 
1.2. Philipp Albrecht: The main advantage of these techniques is that non-invasive, longitudinal investigations can be performed, reducing variability and cutting down the number of animals needed for the experiments.   
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Hans-Peter Hartung: These methods allow quantitative in vivo investigation of structure and function, which can be used to investigate the pathological conditions or to evaluate the potential of novel therapeutics. However, especially the application of OCT technology in rodent models is still challenging, mainly because of the small eye size. 
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Philipp Albrecht: Demonstrating the procedures will be Michael Dietrich, a PhD student from my laboratory. 

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.

D.  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 regional authorities (State Agency for Nature, Environment and Consumer Protection) and conform to the Association for Research in Vision and Ophthalmology (ARVO) Statement for the Use of Animals in Ophthalmic and Vision Research.

Protocol: (read by voice talent at JoVE)
2. Confocal Scanning Laser Ophthalmoscopy-Optical Coherence Tomography (OCT)
2.1. After anesthetizing the rodent [1-CU], apply one drop of Phenylephrine Tropicamide on each eye for pupillary dilation [2-CU-TXT]. 
2.1.1. Show rodent face.

2.1.2. *Film as written. TEXT: Phenylephrine 2.5%-Tropicamide 0.5%
2.2. Wipe off any excess liquid of eye drops after 1 min [1-CU] and lubricate the eyes with methyl-cellulose based ophthalmic gel to avoid drying out and turbidity of the cornea [2-CU-TXT]
2.2.1. *Film as written.

2.2.2. Talent puts gel on eyes. TEXT: Gel: Hypromellose 0.3% eye drops

2.3. Then, use forceps to place a custom contact lens on the eye [1-ECU]. 

2.3.1. *Film as written.

2.3.2. 
2.4. Next, to image theleft eye, position the holder [1-MED] to ensure that theleft eye 
bulb of the rodent faces the camera [2-MED-over shoulder]. 
2.4.1. Talent positioning the holder. 

2.4.2. Show lefteye on computer screen. 

2.5. Press the Start button in the right corner of the control panel display to start the acquisition mode [1-MED-over shoulder].
2.5.1. Talent at computer, presses the Start button. 

2.6. Set the filter lever to ‘R’ [1-MED] and select ‘BR’and ‘OCT’ for blue reflectance fundus imaging and B-scan acquisition in the software [2-MED-over shoulder].
2.6.1. Talent at computer sets the filter lever to R 
2.6.2. Added step: Talent selects ‘BR+OCT’ in the software. 

2.7. Next, set the focus distance to approximately 38 diopters using the focus knob on the back of the camera [1-MED] and zoom in on the retina [2-MED] until the OCT scan is visible on the screen [3-MED-over shoulder].
2.7.1. Talent adjusting focus knob.
2.7.1.B Added shot: Zoom in on mouse
2.7.2. Show OCT scan on the screen. 

2.8. Then, to ensure a beam path through the middle of the pupil with an orthogonal angle to the retina in all planes [1-MED], position the optic disc in the middle of the illuminated field [1-SCREEN] and adjust the horizontal and vertical line B-scans to a horizontal level by rotating the holder [2-MED-over shoulder].
2.8.1. Show position of optic disc on the screen.  
2.8.1.B Added screen shot: will be submitted by the authors
2.8.2. Talent rotates the holder. 
2.9. On the software screen, select the volume scan mode and set it to 25 B-scans in high-resolution mode at 50 automatic real-time tracking [1-SCREEN]. 
2.9.1. *To be submitted by authors

2.10. Center the middle of the volume scan grid on the optic disc and start acquisition by pressing the black sensitivity knob and then ‘AQUIRE’ on the control panel [1-SCREEN].
2.10.1. *To be submitted by authors
2.11. Next, set the filter lever to ‘R’, select ‘Blue Auto Florescence’ on the control panel and adjust image brightness with the sensitivity knob. Press the sensitivity knob and then ‘AQUIRE’ to image fluorescent cells or auto fluorescent deposits [1-SCREEN].
2.11.1. *To be submitted by authors

2.12. For analysis of the volume scans, use the automated segmentation of the OCT device’s software by right-clicking on the scan and select ‘Segmentation’ then ‘All Layers’ [1-SCREEN].
2.12.1. *To be submitted by authors

2.13. Perform manual correction of the layers by double clicking on the desired scan, select ‘Thickness Profile’ and click on ‘Edit Layer Segmentations’. Select one layer, and, if necessary, correct the green line by moving the red dots by drag and drop to the correct position [1-SCREEN].
2.13.1. *To be submitted by authors

2.14. Next, select the tab ‘Thickness Map’ and choose the ‘1, 2, 3 mm’ early treatment of diabetic retinopathy study, ETDRS, grid. Center the inner circle on the optic disc [1-SCREEN].
2.14.1. *To be submitted by authors

2.15. Finally, calculate the thickness of retinal layers from the thickness values provided by the software for the different retinal sectors of interest. To compute the mean thickness values from volume scans, use the whole 1, 2, 3 mm ETDRS grid, which covers an angle of approximately 25°, excluding the inner 1 mm circle, which contains the optic disc [1-MED-over shoulder].
2.15.1. Show talent at computer with ETDRS grid on screen with thickness values. 

3. Optokinetic Response
3.1. Begin by selecting a platform to measure the rodents [1-MED].
3.1.1. Show platform. 

3.2. Open the pre-settings window by double-clicking on the software [1-MED-over shoulder], select ‘New group’ and choose the group name, the number of subjects, the species and strains. Select a variable stimulus: spatial/temporal frequency, contrast sensitivity, speed or orientation in the drop-down menu, then press ‘OK’ [2-SCREEN].
3.2.1. Talent at computer, opens the software. 

3.2.2. *To be submitted by authors

3.3. Focus on the platform by manipulating the focus ring of the camera on top of the chamber and calibrate the system by aligning the red circle around the black circle on the platform [1-SCREEN]. 
3.3.1. *To be submitted by authors

3.4. Next, place the rodent on the platform, and let it adapt to the environment for about 5 min [1-MED-TXT]. 
3.4.1. Place rodent on platform. TEXT: Lift the animal back on platform if it drops
3.5. Then, start the measurement by selecting the left arrow for Yes or the square for No, if the animal tracks or does not track, respectively [1-SCREEN].
3.5.1. *To be submitted by authors

3.6. Manually select the step size of the stimulus by clicking on the Up and Down arrows next to the variable stimulus [1-SCREEN].
3.6.1. *To be submitted by authors

3.7. Finally, select the ‘Summary’ tab and click on ‘File | Export Table/Graph’ to export the desired data set [1-SCREEN].
3.7.1. *To be submitted by authors

4. Results: Using the OCT and OKR technology to demonstrate the protective capacities of different substances
4.1. Results indicate that the degeneration of the inner retinal layers is reduced [1-LM] and the clinical EAE score is attenuated during the EAE course when substance 1 was administered [2-LM].
4.1.1. Figure 4A; Video editor – Highlight data in blue. 
4.1.2. Figure 4B; Video editor – Highlight data in blue. 
4.2. Further, OKR reveals an improved visual acuity of animals treated with substance 1 compared to untreated MOG EAE mice measured by spatial frequency threshold testing over a period of 120 days [1-LM].
4.2.1. Figure 5A; Video editor – Highlight data in blue.
5. Conclusion (said by authors on camera)

5.1. Michael Dietrich: While performing OCT measurements, a critical step is the orthogonal orientation of the laser beam in all planes in relation to the retina to ensure the quality and reproducibility of the thickness values
5.2. Michael Dietrich: For the OKR technique, distinguishing between “tracking” or normal behavioral movements of the animals requires some training of the investigator and it is important to be blinded for the experimental group. 
5.3. Philipp Albrecht: Following these investigations of structural and functional damage occurring in the context of EAE, the procedure may also be helpful in other models involving the visual system, including but not limited to the models of retinopathies or optic nerve injury. 
5.4. Hans-Peter Hartung: These techniques pave the way for in vivo research in the field of neurology and ophthalmology and are easily transferable to clinical trials
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.  

No further images or files than the ones stated in the results section.
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.

�AUTHORS: Please note, the initial 1.1 statement you included was removed to keep intro within 150 words. The purpose of the intro section is mainly to introduce authors on the camera. Dr. Hartung will be able to speak statement 1.3. 


�2.2.1 and 2.2.2. was done in one shot


�Deleted, as this only applies for rats, we just filmed mice


�We did image the left eye.


�Please move step 2.5 before 2.4, as the start button has to be pressed, before the mouse eye can be seen on the computer screen.


�Split in two shots





( 2017, Journal of Visualized Experiments


