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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
If Yes, can you record movies/images using your own microscope camera?
No  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
#SL720	Sage Vison; New Taipei City, Taiwan
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  YES
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. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   NO


Current Protocol Length

Number of Steps:  19
Number of Shots:  42 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk73368216][bookmark: _Hlk73363823]Yi-Tse Hsiao: This method can reduce the shrinkage problems with dental cement during the baseplating procedure and increase the success rate of the miniscope recordings of fluorescence signals in a two-lens configuration.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.2.1 for ‘the baseplating’



OPTIONAL:
1.2. [bookmark: _Hlk73368247]Ching-Yuan Chang: If the fluorescence transients cannot be observed during baseplating, check the expression of calcium indicator and the location of the relay lens on the brain slice. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: LABMEDIA: video3.wmv. 0:11-0:14 for ‘expression of calcium indicator’



Ethics Title Card
1.3. All procedures performed in this study were approved by the National Taiwan University Animal Care and Use Committee.

Protocol
2. Adeno-associated Virus (AAV) Injection and Relay Lens Implantation
2.1. Start with mounting the inner needle of a 20-gauge intravenous catheter with a diameter of 1 millimeter onto the stereotaxic arm [1]. Lower the catheter into the ventral cornu ammonis 1 into the target region [2-TXT]. Videographer: This step is important!
2.1.1. WIDE: Establishing shot of talent mounting the inner needle onto the stereotaxic arm.
2.1.2. SCOPE: The catheter is being lowered. TEXT: Taregt: -3.16 mm AP, 3.50 mm ML, and -3.50 mm DV from the bregma Authors: Please make sure all the actions that need to be performed under the microscope are marked as SCOPE.

2.2. Then, lower the microinjection needle at a speed of 100 to 200 micrometers per minute into the ventral cornu ammonis 1 [1] and infuse 200 nanoliters of the viral vector into the target region at a speed of 25 nanoliters per minute [2-TXT]. 
2.2.1. The needle is being lowered at a defined speed/ SCOPE: The needle into the ventral cornu ammonis 1
2.2.2. SCOPE: The viral vector being infused. TEXT: Target: -3.16 mm AP, 3.25 mm ML, -3.50 mm DV from bregma

2.3. After allowing the virus to diffuse for 10 minutes [1], withdraw the microinjection needle at a speed of 100 to 200 micrometers per minute [2].
2.3.1. The empty needle.
2.3.2. The empty needle is being removed.

2.4. Before implanting the relay lens having a diameter of 1 millimeter, sterilize the lens with 75% alcohol [1] and rinse with pyrogen-free saline [2]. Soak the lens in cold pyrogen-free saline until implantation [3]. 
2.4.1. Talent cleaning the lens with alcohol. TEXT: Select relay lens and inner needle of I.V. catheter having same diameter  
2.4.2. Talent rinsing the lens with saline.
2.4.3. Talent placing the lens for soaking in saline.

2.5. Using a micro bulldog clamp with heat-shrink tubing, hold the relay lens [1] and place it on top of the target region at a speed of 100 to 200 micrometers per minute [2], then stabilize the lens with dental cement [3].
2.5.1. Talent holding lens with a micro bulldog clamp.
2.5.2. SCOPE: Talent placing lens on top of the target region.
2.5.3. SCOPE: Talent applying dental cement.

3. Dummy Baseplating
3.1. To set a miniscope, fasten the objective lens on the bottom [1] and assemble the baseplate onto the miniscope [2]. Wrap 10 centimeters of paraffin film around the outside of the baseplate [3]. 
3.1.1. Talent attaching the objective lens on the bottom. Videographer: This step is important!
3.1.2. Talent assembling the baseplate onto the miniscope.
3.1.3. Talent covering the baseplate in paraffin film. Videographer: This step is important!

3.2. Using reusable adhesive clay, hold the miniscope with the stereotaxic arm probe [1]. Align the objective lens on top of the relay lens with as little space between the lenses as possible [2]. Use dental cement to secure the positioning of the baseplate such that the cement touches only the paraffin film [3]. 
3.2.1. Talent applying adhesive clay and holding the miniscope with the stereotaxic arm probe.
3.2.2. Talent aligning the objective lens.
3.2.3. Talent applying the cement.

3.3. When the dental cement has dried, remove the paraffin film, the baseplate, and the miniscope [1], keeping the dental cement base hollow [2]. 
3.3.1. Talent sequentially removing the paraffin film, the baseplate, and the miniscope. Videographer: This step is important!
3.3.2. The dental cement.

3.4. Seal the relay lens with molding silicone rubber [1] and cover the silicone rubber with a thin layer of dental cement [2].
3.4.1. SCOPE: Talent sealing the relay lens with molding silicone rubber.
3.4.2. SCOPE: Talent covering the silicone rubber with dental cement. Videographer: This step is important!

3.5. Disengage the mouse from the stereotaxic instruments [1] and place the mouse into a recovery chamber [2].
3.5.1. Talent removing the stereotaxic instruments.
3.5.2. Talent placing mouse in a recovery chamber.

4. Baseplating
4.1. For baseplating, cut the thin layer of the dental cement roof carefully with a bone rongeur [1] and remove the silicone rubber [2]. Clean the surface of the relay lens with 75% alcohol [3].
4.1.1. SCOPE: Talent cutting the dental cement roof.
4.1.2. SCOPE: Talent removing silicon rubber.
4.1.3. SCOPE: Talent cleaning the relay lens.

4.2. Fasten a set screw beside the baseplate to fix it to the bottom of the miniscope [1]. Adjust the focus slide to be approximately 2.7 to 3 millimeters from the main housing [2]. 
4.2.1. Talent fixing the baseplate.
4.2.2. Talent adjusting the focus slide.

4.3. When the setting is done, connect the miniscope to the data acquisition board [1] and plug the miniscope into a USB 3.0 port on a computer [2].
4.3.1. Talent connecting the miniscope to the data acquisition board.
4.3.2. Talent plugging the miniscope into a USB 3.0 port on a computer.

4.4. Run the data acquisition software developed by the UCLA team [1]. Adjust the exposure to 255, the gain to 64x, and the excitation LED to 5% [2].
4.4.1. SCREEN: 62611_screenshot_1. 00:01-00:12. The data acquisition software being run. 
4.4.2. SCREEN: 62611_screenshot_1  00:13-00:19. The parameters being set. The exposure being adjusted to 255, the gain to 64x, and the excitation LED to 5%. 

4.5. To connect the miniscope to the data acquisition software, click the Connect button [1] and watch the live stream of the data acquisition software, considering the margin of the relay lens as a landmark [2].
4.5.1. SCREEN: 62611_screenshot_1. 00:21-00:22. The Connect button being clicked. 
4.5.2. SCREEN: To be submitted by authors on the day of filming: The live stream margin of the relay lens being found./ LABMEDIA: video2.wmv: 0:22-0:26.

4.6. Once the relay lens is found, align the miniscope objective lens to the relay lens by hand [1]. Adjusting the various angles and distances of the miniscope, begin searching for the fluorescence signals [2].
4.6.1. Talent aligning lenses.
4.6.2. LAB MEDIA: video2.wmv: 0:27-0:36. Displayed area being searched.

4.7. Holding the miniscope at the optimal position, move the stereotaxic arm towards the miniscope [1] and adhere the miniscope to the stereotaxic arm with reusable adhesive clay [2].
4.7.1. Talent holding the miniscope at the optimal position and moving the stereotaxic arm towards the miniscope.
4.7.2. Talent adhering the miniscope to the stereotaxic arm with adhesive clay.

4.8. Search for the best view by adjusting the x, y, and z arms slightly [1]. Adjust the angle between the surface of the objective lens and relay lens by turning the ear bar, tooth bar, or reusable adhesive clay on the z-axis [2]. Viral expression and lens implantation are successful when at least one cell displays fluorescence transients during baseplating [3].
4.8.1. Talent adjusting the x, y, and z arms.
4.8.2. Talent adjusting the angle between the objective lens and relay lens.
4.8.3. LAB MEDIA: video2.wmv: 0:40-0:45. Fluorescence being displayed by the cells. Video Editor: Emphasize red arrows.

4.9. Fix the baseplate firmly with the smallest possible amount of dental cement while monitoring the region of interest to ensure that the optimal position does not change [1]. 
4.9.1. Talent fixing the baseplate with the dental cement while the screen is in view. Videographer: This step is important!


Results
5. Results: Assessment of Dental Cement and Monitoring Baseplating Procedure
5.1. [bookmark: _Hlk72392177]In the representative study, the procedure of dummy baseplating proved advantageous [1] as it resulted in a smaller shift in the baseplate location [2] than the original procedure [3].
5.1.1. LAB MEDIA: Figure 3 D.
5.1.2. LAB MEDIA: Figure 3 D. Video Editor: Emphasize ‘modified’ protocol.
5.1.3. LAB MEDIA: Figure 3 D. Video Editor: Emphasize ‘original’ protocol.

5.2. The shift of the baseplate was also influenced by the height of the dental cement [1]. The baseplate that was anchored 0.5 centimeters above the skull shifted significantly less [2] than the baseplate that was fixed 1 centimeter above the skull [3].
5.2.1. LAB MEDIA: Figure 3 F.
5.2.2. LAB MEDIA: Figure 3 F. Video Editor: Emphasize ‘0.5 cm’ bar in the graph.
5.2.3. LAB MEDIA: Figure 3 F. Video Editor: Emphasize ‘1 cm’ bar in the graph

5.3. In an example of successful imaging during the baseplating procedure, fluorescence transients [1] along with blood vessels were noticed in the anesthetized animal [2].
5.3.1. LAB MEDIA: Figure 6 A2.
5.3.2. LAB MEDIA: Figure 6 A2. Video Editor: Emphasize red blood vessels.

5.4. Fluorescence transients were observed five days after baseplating even when the mouse was freely behaving in its homecage with only a slight shift in a position [1]. Subsequent calcium imaging of mice was carried out [2].
5.4.1. LAB MEDIA: Figure 6 A3, A4.
5.4.2. LAB MEDIA: video3.wmv. 0:00-0:10.

5.5. In a few instances, problems occurred during the baseplating procedure, such as the absence of anything except a uniform background [1] or visibility of white cell margins without fluorescence transients [2].
5.5.1. LAB MEDIA: Figure 6 B. 
5.5.2. LAB MEDIA: Figure 6 C.


Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. [bookmark: _Hlk73368285][bookmark: _Hlk73368623]Yi-Tse Hsiao: It is important to fix the baseplate firmly on the target region with the smallest possible amount of dental cement.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.9.1

6.2. Yi-Tse Hsiao: With this technique, researchers can longitudinally observe neuronal activity across days. With appropriate analysis, this procedure can also be applied to observe the neural network in the field of view.

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.






 2021, Journal of Visualized Experiments	        June 9, 2021    	Page 14 of 14
image1.png




