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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  

2. Does your protocol include software usage? N

3. Which steps from the protocol section below are the most important for viewers to see? 
2-3

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3
5. Will the filming need to take place in multiple locations? N


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. DR. PRITI KUMAR: This protocol details the use of a positioning device for the intranasal delivery og biomolecules to the mouse CNS [1].
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.2. DR. PRITI KUMAR: The device significantly reduces handling of mice and time of treatment, resulting in improved efficiencies and reproducibility of the technique [1]. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.3. DR. PRITI KUMAR: Demonstrating the procedure will be DR. IRFAN ULLAH, a Post-doctoral associate from my laboratory. 
1.3.1. Interview style: Author saying the above 
1.3.2. 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)

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Yale University.


Section - Protocol
2. Mouse Positioning
2.1. To begin this procedure, assess the anesthesia level of the mice by pedal reflex in order to maintain the surgical plane [1]. Next, place the positioning device at an appropriate distance and height to allow convenient access to all required reagents [2-TXT]. Then, apply ointment on the animals’ eyes [3].
2.1.1. MED: Talent gives the mice a toe pinch and ensure there are no reflexes. 
2.1.2. MED: Talent places the positioning device at an appropriate distance and height. Text: Turn device on ~30 min in advance of this step to ensure uniform heating.
2.1.3. MED: Talent applies ointment on all 4 animals’ eyes.
2.2. Gently place each mouse on the designated chair by laying its back parallel to the back support of the chair, and at 90° to the chair seat. [1]. Let the animal lie naturally in the head down-and-forward position, without pushing or pressing [2]. 
2.2.1. CU: Close up of the chair as the mouse is placed gently on the chair with its back being parallel to the back support.
2.2.2. CU: Close up of a mouse as its paws are lifted up and its head is in the head down-and-forward position.   
2.3. Strap one mouse with a chair belts making sure the mouse’s forelimbs provide natural support while it is in a relaxed position without any discomfort [1, 2]. Repeat the procedures for the remaining mice [3]. Once all the mice are strapped, immediately start the intranasal inoculation.
2.3.1. MED: Talent straps the mouse with the chair belts and adjusts forelimbs.
2.3.2. CU: Close up of the mouse as the position of its forelimbs are adjusted.
2.3.3. 
2.3.4. CU: Close up of all mice as they are strapped in the head down-and-forward position in the positioning device.


3. Intranasal Delivery 
3.1. To perform intranasal delivery, load the micropipette with 2 microliters of RVG9R-siRNA complex solution [1-TXT]. Hold the pipette in the dominant hand and support it with the other hand to avoid uncontrolled movements while administering siRNA [2]. 
3.1.1. MED: Talent loads the micropipette with 2 microliters of RVG9R-siRNA complex solution. Text: See accompanying manuscript for different amounts of siRNA for delivery and silencing experiments
3.1.2. MED: Talent holds the pipette in the dominant hand and supports the hand with the other hand 
3.2. Place about a 2 microliter droplet very close to one nostril so that the mouse can directly inhale it [1]. If a tiny drop is not easily formed, replace the pipette tip with a new one and repeat the operation [2]. Gently push the mouse head down with index finger for 5 seconds while it is inhaling and maintain the position [3]. 
3.2.1. CU: Close up of the droplet as it is placed close to the nostril of the mouse
3.2.2. MED: Talent replacing pipette tip with a new one
3.2.3. CU: Close up of the mouse head as it is pushed down with index finger after inoculation
3.3. Dr. IRFAN ULLAH: To prevent drainage of drugs into lung it is important to slightly push mouse head down with index finger for 5 seconds while mouse is inhaling [1].
3.3.1. Interview style
3.4. Start a stop-watch to clock 3-4 minutes after this to time inoculation into the second nare of the first mouse [1]. This time interval is necessary for the mouse to complete inhalation of the first dose and restore normal breathing. 
3.4.1. MED: Talent starts the stopwatch 
3.5. In the 3-4 minute interval between inoculation of alternate nares on the first mouse, complete intranasal inoculation of one nare in each of the remaining 3 mice placed on the device [1].
3.5.1. MED: Talent performs intranasal inoculations in the remaining 3 mice.
3.6. When the stop-watch sounds, inoculate the second nostril on the first mouse, and repeat the procedure for the other mice as above [1]. Repeat the procedure until the 20 to 30 microliters is delivered for all 4 mice. It will take about 30 to 45 minutes to complete the entire inoculation procedure.
3.6.1. MED: Talent places a droplet of solution close to the other nostril of the first mouse.
3.7. Return the animals back to their designated cages [1]. Do not leave the mice unattended until they have regained sufficient consciousness to maintain sternal recumbency [2].
3.7.1. MED: Talent places the animals back to their designated cages
3.7.2. CU: Close up of the mice to show that they are regaining consciousness
3.8. To assess gene silencing, extract RNA from various brain regions with an RNA purification kit, reverse-transcription into cDNA using a cDNA synthesis kit, and perform qPCR with primer pairs [1].
3.8.1. LAB MEDIA: Figure 4 – Video editor, please show Figure 4 (Show all the graphs first, then show the brain schematic at the bottom right)






































Section – Results
4. Results: Distribution of Fluorescently Labeled Peptide and siRNA after Intranasal Administration Authors: Please upload Figure 3 (individual subfigures) to https://www.jove.com/account/file-uploader?src=18056353
4.1. Nose-to-brain delivery of the RVG9R peptide labeled with Alexa Fluor 488 was first tested by using the mouse positioning device described here [1]. At 48 hours postinoculation, various organs were excised to measure A488 fluorescence. Nothing was detected in any of the organs in the negative controls [2].
4.1.1. LAB MEDIA: Figure 3A - Video Editor, show the figure
4.1.2. LAB MEDIA: Figure 3A - Video Editor, emphasize text  “A488” and “RVM-A488” in figure 3A left panel
4.2. On the other hand, a strong fluorescent A488 signal was detected exclusively in the brains of the RVG9R-inoculated group [1]. In addition, the mouse placement position was compared to the supine position method and the awake method for efficacy. The results indicated that positioning the mice head down-and-forward improved the penetrance and deposition of RVG9R-A488 throughout the brain tissue [2]. 
4.2.1. LAB MEDIA: Figure 3A - Video Editor, emphasize text  “RVG-A488” in figure 3A left panel
4.2.2. LAB MEDIA: Figure 3A - Video Editor, emphasize text  “Head down-and-forward” in figure 3A right panel
4.3. To further confirm siRNA delivery to the brain, full-brain scanning was performed after a single intranasal administration of RVG9R complexed to Cy5-labeled siRNA [1]. In contrast to PBS or RVM9R, complexing with RVG9R resulted in a strong accumulation of siRNA in major brain regions, including the olfactory bulb, the cortex, the hippocampus, the thalamus, the hypothalamus, the midbrain, and the cerebellum [2].
4.3.1. LAB MEDIA: Figure 3B - Video Editor, show the first left panel (the brain schematic)
4.3.2. LAB MEDIA: Figure 3B - Video Editor, add the first left image (PBS), then add the second image (RVM9R-siCy5) and then add the third image (RVG9R-siCy5)




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. [bookmark: _GoBack]DR. PRITI KUMAR: The positioning device can be used for intranasal delivery of drugs or biomolecules to the mouse CNS. The applications extend to the testing of therapeutics as well as examining cellular mechanisms in the CNS [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.2. DR. PRITI KUMAR: This positioning device has been used by investigators to demonstrate the potency of siRNAs in treating West Nile virus disease as well as exploring therapies for other CNS diseases [1]. 
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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