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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  
Authors: Please create scope videos of the shots labeled as SCOPE and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21172538

SCOPE: 2.7.1-2.7.2, 2.8.1-2.8.2, 2.9.1-2.9.3, 2.10.1

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21172538


3. Filming location: Will the filming need to take place in multiple locations?   No


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No  


Current Protocol Length
Number of Steps: 27
Number of Shots: 45 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 


INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Andrew Boyce: We are interested in mechanisms of memory impairment and resilience following stroke.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:5.1

What are the current experimental challenges?
1.2. Andrew Boyce: Most preclinical models that investigate stroke related neurophysiology require anesthetic or head-fixation which makes behavioral assessment  limited. This approach addresses those issues. 
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
CONCLUSION:

What significant findings have you established in your field?
1.3. Andrew Boyce: We identified that depolarizations spread through the hippocampus during acute stroke and impair spatial navigation, as well as memory.	
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:5.1

What research gap are you addressing with your protocol?
1.4. Andrew Boyce: We can now identify the relationship between neurophysiological changes in the hyperacute stroke brain and how they relate to behavior and recovery.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

What advantage does your protocol offer compared to other techniques?
1.5. Briana Montoya: This protocol introduces the ability to simultaneously monitor brain activity dynamics and stroke symptomology in a freely behaving mouse.
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 


Videographer: Obtain headshots for all authors available at the filming location.
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Protocol  


2. Stereotaxic Surgery and Fiberoptic Cannula Implantation in the Mouse Hippocampus
Demonstrator: Briana Montoya 

2.1. To begin, use a digital scale to weigh the mouse [1].  Then, using the nose cone and ear bars, secure the anesthetized mouse in the stereotaxic frame [2-TXT]. 
2.1.1. WIDE: Talent placing a mouse on a digital scale and reading the weight.
2.1.2. Talent carefully positioning the mouse onto the stereotaxic frame and securing it using the nose cone and both ear bars. TXT: Anesthesia Induction: 5% Isoflurane; Maintenance: 1 - 2% Isoflurane in O2

2.2. Using an electric razor, remove the hair from the top of the head, starting near the eyes and extending to the nape [1]. Next, use a cotton-tipped applicator to apply lubricating eye ointment to both eyes [2].
2.2.1. Talent shaving the dorsal surface of the mouse's head from the eyes to the neck using an electric razor.
2.2.2. Talent applying eye ointment with a cotton-tipped applicator.

2.3. Then, clean the dorsal surface of the mouse’s head with three serial applications of iodine followed by 70 percent ethanol [1].
2.3.1. Talent applying iodine to the mouse’s scalp, followed by ethanol.

2.4. Now, pinch the toe and observe for any withdrawal reflex and check for blinking to verify sufficient anesthetic depth [1]. Afterward, inject a buprenorphine solution intraperitoneally at a dose of 0.01 milligrams per kilogram [2].
2.4.1. Talent performing a toe pinch and observing the mouse’s response, followed by checking for blinking reflex.
2.4.2. Talent administering buprenorphine via intraperitoneal injection using a syringe.

2.5. Then, make an approximately 3-centimeter anterior-to-posterior incision along the scalp to expose the skull [1]. Using a cotton-tipped applicator, apply 5 percent hydrogen peroxide to the dorsal skull to remove the periosteum [2].
2.5.1. Talent makes a midline incision along the top of the head using a scalpel to reveal the skull.
2.5.2. Talent dabbing hydrogen peroxide onto the exposed dorsal skull using a cotton-tipped applicator to remove soft tissue.

2.6. Then, adjust the stereotaxic frame and ear bars to level the skull in both the dorsal-ventral and medial-lateral planes [1].
2.6.1. Talent manipulating the stereotaxic frame knobs and repositioning the ear bar.

2.7. Now, position the tip of the stereotaxic drill above the bregma [1] and adjust its location to the desired hippocampal coordinates [2].
Authors: Please create SCOPE videos of the shots labeled as SCOPE and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21172538
2.7.1. SCOPE: Talent lowering the stereotaxic drill to hover just above the bregma.
2.7.2. SCOPE: Talent sliding the drill tip into position using the stereotaxic scale.

2.8. Lower the stereotaxic drill to the skull and drill a small burr hole using short pulses [1]. Apply ice-cold saline intermittently to prevent heating of the skull and brain surface [2].
2.8.1. SCOPE: Talent drilling a burr hole in the skull with pulsed movements using the stereotaxic drill.
2.8.2. SCOPE: Talent applying ice-cold saline to the drilling site using a pipette or dropper.

2.9. Now, replace the stereotaxic drill attachment with the fiberoptic cannula holder [1]. Lower the optical fiber until it just contacts the surface of the brain without penetration [2] and record the dorsal-ventral coordinate [3].
2.9.1. SCOPE: Talent removing the drill attachment from the stereotaxic arm and securing the fiberoptic cannula holder in its place.
2.9.2. SCOPE: Talent slowly lowering the optical fiber to gently touch the brain surface.
2.9.3. SCOPE: Talent recording the coordinates.

2.10. Slowly lower the optical fiber to a dorsal-ventral depth of negative 0.9 millimeters at a rate of 0.1 millimeters per second to position it just above the hippocampal CA1 region [1].
2.10.1. SCOPE: Talent lowering the optical fiber while observing the depth marker until it reaches negative 0.9 millimeters.

2.11. Using a precision applicator, apply a quick air-dry dental cement to cover the entire exposed skull and the lower one-third of the fiberoptic cannula to secure it in place [1-TXT]. 
2.11.1. Talent applying air-dry dental cement over the skull and lower portion of the cannula using a precision applicator. TXT: Apply second UV-cured cement layer for added cannula support

2.12. Suture the skin surrounding the implanted fiberoptic cannula and hardened dental cement [1]. After turning off the isoflurane vaporizer and loosening the nosepiece, transfer the mouse to a heated recovery cage [2].
2.12.1. Talent using forceps and suturing needle to close the skin around the base of the implanted cannula.
2.12.2. Talent placing the mouse into a recovery cage with visible heating elements.

3. Fiber Photometry System Setup and Calibration for Behavioral Recording Experiments
Demonstrator: Andrew Boyce 
3.1. Turn on the 561-nanometer fiber-coupled laser [1]. Using a digital handheld optical power meter, adjust the 561-nanometer laser power to 6 milliwatts [2]. Switch the laser to TTL (T-T-L) mode [3] and connect aBNC (B-N-C) cable to the input port to allow for external triggering [4].
3.1.1. Talent turning on the 561 nanometer fiber-coupled laser.
3.1.2. Talent using a digital handheld optical power meter to adjust the laser output to 6 milliwatts at the fiber tip.
3.1.3. Talent toggling the laser system to transistor-transistor logic mode.
3.1.4. Talent connecting a Bayonet Neill-Concelman cable into the laser’s input port.

3.2. Now, turn on the fiber photometry console, the light-emitting diode drivers, and the detectors [1].
3.2.1. Talent powering on the fiber photometry console, LED drivers, and all connected detectors in sequence.

3.3. Open the fiber photometry acquisition software [1]. Turn on the 465-nanometer LED in lock-in modulation mode [2]. Then, adjust the input voltage to set the intensity to 30 microwatts from the tip of a 400-micrometer fiberoptic patch cord [3].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21172538

3.3.1. SCREEN: Show the computer screen as the fiber photometry acquisition software is opened.
3.3.2. SCREEN: Show the 465 nanometer LED settings being switched to lock-in modulation mode at maximum power.
3.3.3. SCREEN: Show the adjustment of input voltage until the power meter reads 30 microwatts at the fiber tip.

3.4. Turn on the 405-nanometer LED and set it to lock-in modulation mode maximum power [1]. Match the output voltage of the 405-nanometer LED to approximate the voltage of the 465-nanometer LED [2].
3.4.1. SCREEN: Show the 405-nanometer LED being activated in lock-in modulation mode at a different frequency.
3.4.2. SCREEN: Show the 405 nanometer LED output voltage being adjusted to match the voltage level of the 465 nanometer LED.

3.5. Use digital input-output settings to configure a square pulse for the TTL input to the 561-nanometer laser, with a 10-minute delay for baseline fiber photometry and behavioral recording [1]. Leave the laser powered on to confirm external triggering remains active throughout recording [2].
3.5.1. SCREEN: Show the digital input-output interface where a square-pulse TTL input is configured with a 10-minute delay and 8-minute activation period.
3.5.2. SCREEN: Show the laser interface confirming the laser remains turned on while external trigger settings are active.

3.6. Use a separate digital input-output channel to set the overhead behavioral camera to trigger externally at 20 hertz [1].
3.6.1. SCREEN: Show the camera trigger settings on the control software being configured to external mode with a frequency of 20 hertz.

3.7. Adjust the overhead camera to ensure the entire behavioral arena is clearly visible in the frame [1].
3.7.1. Talent repositioning the camera and adjusting focus until the full arena is centered.

4. Fiber Photometry Recording Procedure in Mouse Models of Stroke and Sham Controls
Demonstrator: Andrew Boyce 

4.1. Weigh the mouse using a digital scale [1]. Using a lint-free wipe sprayed with 70 percent ethanol, scruff the mouse and clean the fiberoptic cannula by wiping away any debris [2].
4.1.1. Talent placing the mouse on a digital scale and recording the weight.
4.1.2. Talent holding the mouse and gently wiping the cannula with a lint-free wipe dampened with 70 percent ethanol.

4.2. For stroke mice, inject 0.5 percent Rose Bengal solution via intraperitoneal injection [1-TXT].
4.2.1. Talent administering Rose Bengal intraperitoneally to a stroke mouse using a syringe. TXT: For sham mice, inject an equivalent volume/weight of saline vehicle

4.3. While holding the mouse by the scruff, connect the fiber-optic patch cord to the implanted ferrule by twisting the sleeve gently while applying even pressure [1].
4.3.1. Talent scruffing the mouse and aligning the fiber-optic patch cord with the ferrule, then gently twisting and pressing to secure the connection.

4.4. Place the mouse into the recording arena [1] and initiate recording on the photometry acquisition software to initiate synchronized data collection [2].
4.4.1. Talent lowering the mouse into the behavioral arena, ensuring it is calmly positioned.
4.4.2. SCREEN: Click the Record button in the fiber photometry software.

4.5. After 40 minutes, stop the recording in the photometry acquisition software [1]. Turn off the camera and power down the 561-nanometer laser [2].
4.5.1. SCREEN: Show the Stop Recording button being clicked after 40 minutes of data acquisition.
4.5.2. Talent turning off the camera and then switching off the 561 nanometer laser system.

4.6. Pick up the mouse and secure the head as done during the fiberoptic attachment [1]. Carefully detach the fiberoptic patch cord using a slow twisting motion [2].
4.6.1. Talent holding the mouse in position, stabilizing the head.
4.6.2.  Talent gently twisting the patch cord to disconnect it from the ferrule.
4.6.3. 

Results

5. Results 

5.1. A sustained increase in neuronal calcium concentration was observed during terminal depolarization in mice injected with Rose Bengal and subjected to photothrombotic illumination [1], with subsequent infarct formation under the fiberoptic tip [2].
5.1.1. LAB MEDIA: Figure 2. Video editor: Highlight 2A and show the sharp, sustained upward trace in the large plot beneath the "photothrombotic illumination" bar.
5.1.2. LAB MEDIA: Figure 2 Video editor: Highlight 2E panel hippocampal stroke

5.2. In sham mice injected with saline instead of Rose Bengal, there was no increase in neuronal calcium, and no infarct was detected by TTC staining [1].
5.2.1. LAB MEDIA: Figure 2E. Video editor: Highlight the completely red brain image labeled “hippocampal sham”.

5.3. The absence of a biosensor, such as in cases of incorrect genotype or misplaced fiber, was indicated by little to no photobleaching at the start of the photometry recording [1]. In contrast, recordings with successful biosensor expression showed an initial downward slope consistent with photobleaching [2].
5.3.1. LAB MEDIA: Figure 2B. Video editor: Highlight the flat trace labeled “GCaMP6f-negative” showing no photobleaching.
5.3.2. LAB MEDIA: Figure 2B. Video editor: Highlight the sloped trace labeled “GCaMP6f-positive (photobleaching present)” at the top.

5.4. An optimal hippocampal recording displayed a stable baseline with spontaneous signal transients [1]. The absence of spontaneous transients in the photometry trace suggested biosensor expression failure or incorrect fiber placement [2].
5.4.1. LAB MEDIA: Figure 2C. Video editor: Highlight the uppermost trace labeled “optimal”.
5.4.2. LAB MEDIA: Figure 2C. Video editor: Highlight the middle trace labeled “GCaMP6f-negative or loose/misplaced fiber” with a mostly flat line.

5.5. Mice subjected to lower power and shorter photothrombotic illumination showed only transient calcium influx [1], while those exposed to longer and higher-intensity illumination displayed a sustained increase [2].
5.5.1. LAB MEDIA: Figure 3. Video editor: Highlight magenta and blue traces.
5.5.2. LAB MEDIA: Figure 3. Video editor: Highlight the upper red and black traces that remain elevated over time.

5.6. Control mice injected with vehicle and exposed to illumination showed a transient increase in GCaMP6f (G-Camp-Six-F) signal [1], whereas mice injected with Rose Bengal but not illuminated showed no change [2] and no infarct [3].
5.6.1. LAB MEDIA: Figure 4. Video editor: Highlight the top trace labeled “Vehicle + illumination” showing an 8-minute increase segment.
5.6.2. LAB MEDIA: Figure 4. Video editor: Highlight the bottom trace labeled “0.5% Rose Bengal, no illumination” that remains flat.
5.6.3. LAB MEDIA: Figure 4. Video editor: Highlight the red-stained brain image labeled “RB, no illumination” that shows no pale infarct region.
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