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Author Questionnaire 

1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  
2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
Videographer: please film indicated screen capture shots
3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N
Protocol Length

Number of Shots: 47
Introduction

1. Introductory Interview Statements
REQUIRED: 

1.1. Gerhard Leinenga: Only a small fraction of therapeutic antibodies is taken up by the brain. Using our method, antibodies are delivered into the brain through a transient opening of the blood brain barrier [1].
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

REQUIRED: 

1.2. Wee Kiat Koh: This technique allows us to deliver antibodies into the mouse brain in a non-invasive manner [1].
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: 

1.3. Rebecca Nisbet: Our data suggest that ultrasound delivery of antibodies is an attractive approach to treating neurodegenerative diseases that can be similarly applied to other drug candidates [1].
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
Ethics Title Card
1.4. Procedures involving animal subjects have been approved by the Animal Ethics Committee at The University of Queensland.
Protocol
2. Microbubble Quality Control
2.1. To perform quality control of the microbubbles using a cell counter, remove the microbubble solution from the amalgamator [1] and use a 19-gauge needle to pierce the septum of the microbubble solution vial [2].

2.1.1. WIDE: Talent removing solution from amalgamator

2.1.2. Talent piercing septum 

2.2. Use a 1-milliliter syringe equipped with a 19-gauge needle to dilute 100 microliters of the microbubbles in 5 milliliters of filtered flow solution [1-TXT] and pipette 100 microliters of the diluted microbubble solution in 10 milliliters of filtered flow solution in a cuvette [2]. 
2.2.1. Talent adding microbubble solution to flow solution, with flow solution container visible in frame TEXT: See text for all solution preparation details
2.2.2. Talent adding solution to cuvette
2.3. Lock the cuvette in place on the cell counter platform [1] and make sure that a 30-micron aperture will be used for the sample acquisition [2].
2.3.1. Talent locking cuvette
2.3.2. Talent checking that the 30 µm aperture is in place
2.4. In the software, load the standard operating method [1] and select Edit Standard operating method and Concentration [2].
2.4.1. Talent loading SOM, with monitor visible in frame

2.4.2. SCREEN: screenshot_1: 00:12-00:17
2.5. Enter 5000x for the dilution and click Apply and Ok. Click Edit info to select a suitable file name [1].
2.5.1. SCREEN: screenshot_1: 00:18-00:48 Video Editor: please speed up
2.6. Select Preview and verify that the microbubble sample concentration is less than 10% [1-TXT].
2.6.1. SCREEN: screenshot_1: 00:57-01:12 Video Editor: can speed up; please emphasize concentration when mentioned TEXT: If concentration >10%, perform new dilution with higher dilution factor
2.7. Select Start and Ok to begin the sample acquisition [1].
2.7.1. SCREEN: screenshot_1: 01:16-01:25 
2.8. After the measurement, rinse the aperture of the cell counter with filtered flow solution [1]. 
2.8.1. Aperture being rinsed
2.9. Sonicate the cuvette of diluted microbubble solution for 30 seconds in a water bath [1]. 

2.9.1. Talent sonicating solution

2.10. Measure the sonicated microbubble solution as demonstrated [1] and click Edit info to label the data as “blank” [2].

2.10.1. Talent securing cuvette to platform

2.10.2. SCREEN: screenshot_1: 01:36-01:44
2.11. After measuring the blank, subtract the final readout from the initial readout to exclude any particles that are not microbubbles [1].

2.11.1. SCREEN: screenshot_1: 02:03-02:15 
3. Fluorescent Antibody Labeling
3.1. To label the sections with fluorescent anti-mouse IgG antibody, label 1 milligram of mouse IgG antibody with AlexaFluor 647 (six-four-seven) in 0.1-molar sodium bicarbonate buffer according to the manufacturer’s instructions for 15 minutes at room temperature [1-TEXT].
3.1.1. WIDE: Talent adding buffer to antibody, with antibody and buffer containers and kit visible in frame TEXT: 1 mg Ab labels 5-7 adult mice
3.2. At the end of the incubation, load the fluorescently labeled antibody solution onto a spin column [1] and purify the antibody by centrifugation [2-TXT].
3.2.1. Talent loading solution onto column
3.2.2. Talent adding tube to centrifuge TEXT: 5 min, 1000 x g, RT
3.3. Then use a spectrophotometer to measure the protein concentration [1-TXT].
3.3.1. Talent loading sample onto spectrophotometer TEXT: Free dye remains in column bed
4. Focused Scanning Ultrasound Setup (FSU)
4.1. To set up the focused scanning ultrasound system, add a 5-millimter space to the water bolus [1] to position the ultrasound focus 9 millimeters below the bottom of the water bolus [2].
4.1.1. WIDE: Talent adding space to bolus
4.1.2. Focus being positioned below bottom of water bolus
4.2. Fill the water bolus with approximately 300 milliliters of degassed deionized water [1-TXT] and place the annular array into the filled water bolus [2].
4.2.1. Talent filling bolus with degassed water TEXT: O2 content <3 ppm
4.2.2. Talent placing tray into filled water bolus
4.3. Use a dental mirror to check that there are no air bubbles on the surface [1-TXT] and launch the application software [2].
4.3.1. Mirror being used to check bubbles TEXT: If bubbles, remove and replace array
4.3.2. Talent launching software, with monitor visible in frame
4.4. In the waveform menu, select Set waveform duty cycle and set the pulse repetition frequency to 10 hertz, the duty cycle to 10%, the focus to 80 millimeters, the center frequency to 1 megahertz, the amplitude to 0.65 megapascals, and the mechanical index to 0.65 [1].
4.4.1. SCREEN: Set waveform duty cycles being selected, then parameters being set Videographer: please film
4.5.  Press Set to define the waveform and store the waveform in memory [1].
4.5.1. SCREEN: Set being pressed, then waveform being stored Videographer: please film
4.6. After selecting the treatment plan, open the Scan tab in the motion controller window and enter start, stop, and increment values for motion in the x dimension and start, stop, and increment values for motion in the y direction [1].
4.6.1. SCREEN: Scan tab being opened, then start, stop, and increment values being entered in x and y dimensions Videographer: please film
4.7. To define the actions for the treatment sites, click Event and open the Script Editing Window [1].
4.7.1. SCREEN: Event being clicked, then Script editing window being opened Videographer: please film
4.8. Select a list of actions that will be executed in the order selected at each treatment site and set the Movement Type to raster grid [1].
4.8.1. SCREEN: Action list being selected, then Movement type being set to raster grid Videographer: please film
4.9. In the events tab, select Add Actions and move the Move Synchronously, Start Trigger Arb, Wait, and Stop Trigger Arb actions to the script panel [1].
4.9.1. SCREEN: Add actions being selected, then actions being moved to script panel Videographer: please film
4.10. Then click wait action and select a wait time of 6000 milliseconds [1].  
4.10.1. SCREEN: Wait action being clicked, then wait time being set Videographer: please film
5. Ultrasound Preparation 
5.1. To prepare an animal for the analysis, after confirming a lack of response to toe pinch in an anesthetized mouse [1-TXT], use a permanent marker to label the center of the head [2].
5.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: ketamine 90 mg/kg + xylanize 6 mg/kg i.p.
5.1.2. Mouse head being marked
5.2. Then glue plastic wrap to the bottom of small weigh boat with the bottom cut off [1] and fill the weigh boat with ultrasound gel [2].
5.2.1. Plastic wrap being adhered to weigh boat, with glue container visible in frame
5.2.2. Boat being filled with gel, with ultrasound gel container visible in frame
6. FSU Treatment
6.1. For focused ultrasound treatment, invert the vial of microbubbles [1] and gently load 1 microliter of the solution per gram of the mouse’s bodyweight into a 29-gauge insulin syringe [2].
6.1.1. WIDE: Talent inverting vial Videographer: Important step
6.1.2. Solution being drawn into syringe Videographer: Important step
6.2. Add 100 microliters of fluorescently labeled antibody to the syringe [1] and gently invert and roll the syringe between thumb and index finger to mix the antibody and the microbubbles within the syringe [2].
6.2.1. Antibody being loaded into syringe, with antibody container visible in frame Videographer: Important/difficult step
6.2.2. Solutions being mixed Videographer: Important/difficult step
6.3. Carefully and slowly retroorbitally inject 150 microliters of the microbubble and antibody solution into the mouse [1] and set a timer for two minutes [2].
6.3.1. ECU: Eye being injected Videographer: Important/difficult step
6.3.2. Talent setting timer Videographer: Important/difficult step
6.4. Place the mouse in the head holder [1] and fix the nose of the mouse in the holder [2].
6.4.1. Talent placing mouse into holder Videographer: More Talent than mouse in shot 
6.4.2. Nose being fixed into holder Videographer: Important step
6.5. Place the small, ultrasound gel-filled weigh boat on top of the head [1] and lower the water bolus until it sits on top of the ultrasound gel within the weigh boat [2].
6.5.1. Weigh boat being placed onto head Videographer: Important step
6.5.2. Bolus being lowered Videographer: Important step
6.6. Then use the joystick to visually align the transducer focus with the center of the head [1].
6.6.1. Focus being moved to center of head 

6.7. When the timer goes off, in the Motion tab of the software, select Reset Origin [1] and select a complete scan [2].
6.7.1. Talent selecting Reset Origin, with monitor visible in frame

6.7.2. SCREEN: Complete scan being selected Videographer: please film
6.8. When the treatment is complete, place the mouse in a warmed recovery chamber [1] and apply ophthalmic ointment to the animal’s eyes [2]. 
6.8.1. Talent placing mouse into chamber Videographer: More Talent than mouse in shot
6.8.2. ECU: Ointment being applied Videographer: Important step
Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 

6.1.-6.5., 6.8
B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 

6.2., 6.3.
Results

7. Results: Representative FSU Antibody Delivery Evaluation
7.1. Here representative results [1] from Coulter counter measurements of the size [2] and concentration that can be obtained when the microbubbles are produced correctly are shown [3].

7.1.1. LAB MEDIA: Figure 2C

7.1.2. LAB MEDIA: Figure 2C Video Editor: please emphasize Number graph data line
7.1.3. LAB MEDIA: Figure 2C Video Editor: please emphasize Volume graph data line
7.2. Antibody uptake by the brain can be easily visualized [1] in whole brain or tissue sections using an infrared scanner [2] or fluorescent microscopy of the sections [3].

7.2.1. LAB MEDIA: Figures 3 

7.2.2. LAB MEDIA: Figures 3 Video Editor: please emphasize Figures 3A and 3B 
7.2.3. LAB MEDIA: Figures 3 Video Editor: please emphasize Figure 3C images
7.3. As demonstrated in these images, representative staining for microglia markers [1] can be used to determine whether microglia become more phagocytic following the delivery of the antibody [2].

7.3.1. LAB MEDIA: Figure 4 Video Editor: please emphasize z-stack images
7.3.2. LAB MEDIA: Figure 4 Video Editor: please emphasize 3D rendering image  

Conclusion

8. Conclusion Interview Statements
8.1. Wee Kiat Koh: It is important to ensure the welfare and safety of the animals, especially when performing the retro-orbital injections and applying the transducer above the heads of the mice [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (6.3.-6.5., 6.8.) 
8.2. Gerhard Leinenga: This method allows the application of various scanning patterns to target specific regions of the brain, such as the hippocampus, cortex, and individual brain hemispheres [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
8.3. Liviu Bodea: This technique can be used to develop new therapies and drugs that penetrate the blood brain barrier and to study the mechanisms of the blood brain barrier formation and opening [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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