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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y 
Can you record movies/images using your own microscope camera? N
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Zeiss Stemi 508
2. Does your protocol include software usage? Y
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.

3. Which steps from the protocol section below are the most important for viewers to see? 
2.1, 3.2, 4.1

4. What is the single most difficult aspect of this procedure and what do you do to ensure success?
2.4, 5.2

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. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. [bookmark: _Hlk1931855]Yunan Chen: This technique can be used to reveal some basic properties of interregional electrophysiology for hemisphere lateralization, as well as the connectivity, directionality or coupling [1]. 
1.1.1. [bookmark: _Hlk4877195]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. [bookmark: _Hlk3666155]Yunan Chen: Electrophysiological measurement is a sensitive and effective method of evaluating changes in the animals’ neuronal activities. This protocol provides a better way to probe into the synchronization of electrical signals [1]. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Author comment: Dear editor, we feel really sorry that we forgot to pronounce the word “changes” in today’s interview statement. Could you please delete our pronunciation of the following “in” when processing, to make the sentence still smooth as “ Electrophysiological measurement is a sensitive and effective method of evaluating the animals’ neuronal activities”.

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Li Yang: The understanding of the underlying mechanism of a possible altered brain lateralization in Alzheimer’s disease pathogenesis may provide new insights into potential biomarkers for Alzheimer’s treatment [1]. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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 local ethical committee at Guangzhou University.
Section - Protocol
2. Animal Surgery
2.1. Prior to surgery, confirm the depth of anesthesia of the mouse by performing a tail or a toe pinch with forceps [1]. Next, position the mouse in a stereotaxic apparatus and fix its head [2]. Apply ointment on both eyes to keep them moist [3].
2.1.1. MED: Talent gives a tail or toe pinch to the mouse and the mouse shows no reaction
2.1.2. CU: Close up of the mouse as it is placed in a stereotaxic apparatus and its head is fixed
2.1.3. CU: Close up of the head as ointment is applied to the eyes
Author comment: Dear editor, such several steps (2.2.1-2.3.2) were combined as a piece of video in today’s filming. So maybe some text should be modified.
2.2. Then, shave the head using surgical clippers [1] and sterilize the area [2]. Make a small incision of 12 to 15 millimeters in the middle of the shaved area [3]. Using forceps, gently pull the scalp away from the midline [4]. 
2.2.1. CU: Close up of the head as it is shaved
2.2.2. CU: Close up of the shaved area as it is sterilized  Author comment: Such step was mistaken, please don’t use the video named “2.2.2”.
2.2.3. 
2.2.4. 
2.3. [bookmark: _Hlk2933035]Afterward, separate the skin gently and remove the residual tissue [1]. Clean the skull using hydrogen peroxide-coated cotton buds [2]. 
2.3.1. CU: Close up of the incision site as the residual tissue is removed 
[Added shot] CU: A cotton bud was coated with 30% hydrogen peroxide  Author comment: A CU shot of 30% hydrogen peroxide was filmed as a supplement.
2.3.2. CU: Close up of the head as the skull is cleaned with hydrogen peroxide-coated cotton buds
2.4. Under a stereomicroscope, drill two small holes of 1 to 1.5 millimeters radii on both left and right sides of the skull to allow insertion of the recording microelectrodes into the M2 regions [1-TXT]. 
2.4.1. ECU: Extra close up of the skull as two small holes are being drilled. Text: M2 locations: 1.94 mm anterior to bregma, 1.0 mm lateral to midline, 0.8-1.1 mm ventral to dura    Author comment: Since your colleague don’t have a microscope kit for our stereomicroscope, this step was not conducted under a microscope. We’ve added a piece of video about how to confirm the location of these two holes before drilling today.
2.5. Remove the dura mater carefully with a tungsten needle [1]. Then, insert two separate recording microelectrodes filled with 0.5 Molar sodium chloride into the holes at an angle of 60 degrees using mechanical micromanipulators [2-TXT].
2.5.1. ECU: Extra close up of the skull as a tungsten needle is removing the dura mater
2.5.2. CU: Close up of the skull as the electrodes are being inserted into the drilled holes. Text: Glass borosilicate micropipette, 1.0 mm O.D.

3. LFP Recordings in Bilateral M2 of Mice 
3.1. For LFP recording, slowly lower the left and right glass electrodes [1] to the M2 coordinates [2-TXT]. For quality control, test the resistance of each electrode using the differential amplifier [3].
3.1.1. MED: Talent lowers the glass electrodes    
[Added shot] CU: the Z parameter of the padding is increasing evenly, reflecting the depth of the electrode being lowered into M2.
3.1.2. LAB MEDIA: Show Figure 1C. Text: LFP: local field potential, M2: secondary motor cortex
3.1.3. Author comment: 3.1.3 - We think such step could be substituted with Text: 1-2 MΩ resistance.
3.2. Next, set the recording process at 0.1 Hz high-pass and 1,000 Hz low-pass with 1,000x amplification on the differential amplifier [1]. Collect the digitized raw LFP data in stable state for at least 60 seconds, with the mouse breathing evenly at 2 breaths per second under anesthesia [2-TXT].
3.2.1. CU: Close up of the amplifier as author sets the setting
[Added shot] MED: Talent opens the software
3.2.2. To be submitted by authors. SCREEN: Show that raw LFP is being collected in a video. Text: Sampling rate: 2,500 Hz
3.3. After recording, slowly raise the electrodes out of the brain [1]. Save the data and analyze offline with the analysis software [2].
3.3.1. MED: Talent slowly raises the electrodes out of the brain
3.3.2. MED: Talent presses the “save” button to save the data on the computer monitor  Author comment: 3.3.2 - This was filmed today, but we think a SCREEN video provided by us is better for illustrating such step.
4. Cross-correlation Analysis 
4.1. To perform cross-correlation analysis, in the analysis software [1], click “Analysis”, then “Waveform correlation” and import the data [2]. Next, assign one waveform channel signal to be the first channel and the other as the reference [3]. 
4.1.1. [bookmark: _GoBack]MED: Talent opens the software Author comment: We think this shot would better to be arranged as a part of 3.2 (best in original 3.2.2) because throughout our whole protocol, one same software is used for both recording and analysis.
4.1.2. To be submitted by authors. SCREEN: Show that “Analysis” is clicked, then “Waveform correlation” is clicked and the data is imported
4.1.3. To be submitted by authors. SCREEN: Show that one waveform channel signal is assigned to be the first channel and the other is assigned as the reference
4.2. Set “width” as 2 and “offset” as 1 [1]. Subsequently, set the duration of both LFPs to 100 seconds by selecting the start time and end time [2]. Then, press the “Process” button to perform cross-correlation analysis [3].
4.2.1. To be submitted by authors. SCREEN: Show that “width” is set as 2 and “offset” is set as 1
4.2.2. To be submitted by authors. SCREEN: Show that the duration of both LFPs is set to 100 seconds
4.2.3. To be submitted by authors. SCREEN: Show that the “Process” button is pressed to perform cross-correlation analysis
4.3. Click “File”, “Export As”, then save the cross-correlation results corresponding to the resulting pop-up chart in “text” format [1]. Afterward, remove the correlation values at time lags ranged 0 plus and minus 0.01 second before averaging the rest of the cross-correlation data [2].
4.3.1. To be submitted by authors. SCREEN: Show that “File” and “Export As” are clicked, the cross-correlation results are saved
4.3.2. To be submitted by authors. SCREEN: Show that the file is opened and the correlation values at time lags ranged 0 ± 0.01 second are removed 

5. Coherence Analysis
5.1. To perform coherence analysis, run the data in the analysis software [1]. Next, arrange the two LFP signals as the first and second waveform channels [2]. Then set the block size value as 4096 [3].
5.1.1. MED: Talent runs the data in the analysis software
5.1.2. To be submitted by authors. SCREEN: Show that the two LFP signals area are arranged as the first and second waveform channels
5.1.3. To be submitted by authors. SCREEN: Show that the block size value is set as 4096
5.2. Ying Zheng: Block size means the number of data points used in the Fast Fourier Transformation. The larger the block size, the better the frequency resolution [1]. 
5.2.1. Interview style
5.3. [bookmark: _Hlk2935687]Move the dotted lines manually to ensure the time accuracy for signals in both channels are being set as 100 second durations [1]. Press the “Add Area” button to load the area and perform coherence analysis [2]. 
5.3.1. To be submitted by authors. SCREEN: Show that the dotted lines are moved. (Video editor: Authors request to add “a transparent colored area between the two moving dotted lines” in the “Selected data” region, see the following image) [image: ]
5.3.2. To be submitted by authors. SCREEN: Show that the “Add Area” button is pressed, and coherence analysis is performed 
5.4. Afterward, click “File”, “Save As” to save the coherence results corresponding to the resulting pop-up chart in “text” format [1].
5.4.1. To be submitted by authors. SCREEN: Show the clicking of “File”, then “Save As” to save the coherence results




Section – Results
6. Results: Cross-correlation and Coherence of Gamma Oscillations between Left and Right M2 of WT and APP/PS1 Mice
6.1. To see whether early Alzheimer’s disease pathology impairs the capacity of hemisphere lateralization, extracellular LFPs were recorded in the left and right M2 of APP/PS1 mice and the wild type controls, and their cross-correlation was analyzed [1]. 
6.1.1. LAB MEDIA: Show Figure 4A, then show Figure 4B
6.2. In wild type mice, the results demonstrated that the mean correlation between the left and right LFPs at positive time lags differed significantly from that at negative time lags, implicating the existence of hemispheric asymmetries in M2 areas of the wild type controls. 
6.2.1. LAB MEDIA: Show Figure 4C – Video editor, please show graph, and emphasize the left black and white bars
6.3. In comparison, the left and right LFPs of APP/PS1 mice showed higher synchronized in time domain, suggesting a reduction of asymmetry between the left and right M2. 
6.3.1. LAB MEDIA: Show Figure 4C – Video editor, please emphasize the right red and white bars
6.4. Gamma oscillations were then filtered from the LFPs [1] and a coherence analysis was performed to measure the similarity of electrical signals in the gamma frequency range [2]. 
6.4.1. LAB MEDIA: Show Figure 5A
6.4.2. LAB MEDIA: Show Figure 5B
6.5. The result showed that the gamma coherence between the left and right M2 in APP/PS1 mice was significantly higher than that in the wild type mice, indicating a higher synchronization and consequently reduced lateralization between the left and right M2 in APP/PS1 mice [1].
6.5.1. LAB MEDIA: Show Figure 5C – Video editor, please show the figure and emphasize the “**” on top



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

7.1. Yunan Chen: It is very important to test the depth of anesthesia hourly in order to ensure stable LFP being recorded [1]. 
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Li Yang: The recording and analysis processes can be applied to other brain pathways, especially for labs which do not have systems for multi-channel recording in freely moving animals [1]. 
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.3. Ying Zheng: Urethane is toxic and carcinogenic, so please always be careful and follow the safety regulations when handling it [1]. 
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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