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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or 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. 
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.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
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.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

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. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 26
Number of Shots: 50 (7 SC)

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

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


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

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee at Duke University



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

Authors: The Protocol does not state the mouse strain, sex, or age. The Results give 3-month-old male C1q (C-1-q) knockout and C57BL/6J (C-57-black-6-J) wild-type mice for the first experiment, and 2-month-old males for the second. Please confirm the animals we should name here.

2. Preparation of the Animal for Surgery
Demonstrator: Click here to enter name of demonstrator(s)
2.1. To begin, prepare the equipment for the surgical procedure [1-TXT].
2.1.1. WIDE: Talent preparing and arranging the surgical equipment.  TXT: See text protocol for surgical equipment preparation

2.2. Place the mouse in an isoflurane chamber set to a delivery rate of 3.5 to 4 percent, and record the time of the start of the surgery [1-TXT].
2.2.1. Talent placing the mouse into the isoflurane induction chamber set to 3.5% - 4%. 
Authors: Isoflurane requires a scavenging system such as an activated charcoal canister, which is weighed before and after use. Please confirm that the canister will be visible in the surgical setup shots.
Authors: In Figure 1A, label 4 is given as the isoflurane scavenging canister but points to an instrument mounted on the stereotax arm, and label 5 is given as the digital stereotax arm but points to a digital readout. Please confirm the numbering of the 8 items.
2.3. After anesthetizing the mouse, confirm the depth of anesthesia with a toe-pinch test [1-TXT].
2.3.1. Close-up of Talent pinching the toe of the mouse to confirm the loss of the reflex. TXT: Anesthesia: Isoflurane
Induction: 3.5 - 4%
Maintenance: 2% at 1 L/min

2.4. Move the animal to the warmed heating pad on the stereotax and position its snout in the nose cone [1]. Apply a generous coating of eye lubricant gently to each eye [2].
2.4.1. Talent moving the mouse onto the warmed heating pad and fitting the nose cone.
2.4.2. Close-up of Talent applying eye lubricant to each eye of the mouse.

2.5. Using a sterile cotton applicator, apply hair removal cream to the top of the head, and massage it into the fur [1]. Then, remove both the cream and the fur using applicators dipped in 0.9 percent saline, repeating the application and the removal until all the fur is gone [2].
2.5.1. Close-up of Talent applying hair removal cream to the top of the head with a sterile cotton applicator.
2.5.2. Close-up of Talent removing the cream and the fur with an applicator dipped in 0.9% saline.

2.6. At the start of the surgery, administer 4 milligrams per kilogram of meloxicam by subcutaneous injection, based on the weight of the animal [1].
2.6.1. Close-up of Talent injecting 4 mg/kg of meloxicam subcutaneously into the mouse.

2.7. Firmly secure the animal's head between the earbars, keeping the skull as flat and even as possible, and press gently down on the head to confirm there is no movement [1]. If the head dips or moves, resecure the earbars until it does not [2].
2.7.1. Close-up of Talent securing the head of the mouse between the earbars on the stereotax.
2.7.2. Close-up of Talent pressing gently down on the head and resecuring the earbars.

2.8. Apply betadine to the head with sterile cotton applicators, in an inside-to-outside circular motion [1]. Then wipe the area with 70 percent ethanol and repeat the disinfection steps 2 more times [2].
2.8.1. Close-up of Talent applying betadine to the head in an inside-to-outside circular motion.
2.8.2. Close-up of Talent applying 70% ethanol to the head with a sterile cotton applicator.

3. Skull Exposure and Craniotomy Preparation 
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Use a scalpel to make a vertical incision in one fluid motion, from just above the top of the eyes to about midway between the ears [1]. Then, gently separate the skin with a sterile cotton-tip applicator to expose the skull, and confirm that both bregma and lambda are visible [2].
3.1.1. Close-up of Talent making the vertical incision from just above the eyes to midway between the ears with the scalpel.
3.1.2. Close-up of Talent separating the skin with a sterile cotton-tip applicator to expose bregma and lambda.
Authors: During filming, please point out bregma and lambda on the exposed skull if possible.

3.2. Attach the sterile 1.35 millimeter drill bit to the drill using ridged forceps [1]. Secure the drill into the stereotax arm, and position it above the center of the bregma, just touching the skull [2]. Then, zero the Z position on the stereotax [3].
3.2.1. Close-up of Talent attaching the 1.35 mm drill bit to the drill with ridged forceps. Authors: Please confirm that the drill bit is 1.35 mm as given in the section 2 of the manuscript protocol
3.2.2. Talent securing the drill into the stereotax arm and positioning it above the center of bregma.
3.2.3. SCREEN: The Z position being zeroed at bregma on the digital stereotax display.
Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible:
Authors: The digital stereotax readout is filmed as a SCREEN shot. If the readout is a small instrument display rather than a computer screen, please let us know and we will change the tag.
3.3. As a quality control measure for head placement, move the drill bit to lambda [1], lower the Z position to just touch the surface of the skull, and record the Z position [2].
3.3.1. Shot of moving the drill bit to lambda.
3.3.2. SCREEN: The Z position at lambda being recorded on the digital stereotax display.

3.4. Move the drill bit back up, then to minus 2.1 millimeters in the Y position, which is about midway between bregma and lambda [1]. Then move the X position to minus 1.5 millimeters and to +1.5 millimeters, recording the Z position at both locations when just touching the skull [2]. Ensure that every recorded Z position is less than 0.2 millimeters [3], and adjust the head placement as needed [4].
3.4.1. Close-up of Talent moving the drill bit to Y = -2.1 mm on the stereotax arm.
3.4.2. SCREEN: The Z positions at X = -1.5 mm and X = +1.5 mm being recorded on the digital stereotax display.
3.4.3. SCREEN: The recorded Z positions being checked against the 0.2 mm limit on the digital stereotax display.
3.4.4. Talent adjusting the head placement.
Authors: Step says to ensure every recorded Z position is less than 0.2 millimeters. Please confirm that this means the difference from the Z position at bregma, rather than the absolute reading. Please correct the narration above in 4.5 accordingly.

4. Craniotomy 
4.1. Zero the coordinates again at bregma, then move the stereotax arm to the desired X and Y coordinates [1].
4.1.1. SCREEN: The stereotax arm being moved to the desired X and Y coordinates on the digital display.

4.2. Turn on the drill, and slowly lower the arm in the Z dimension to drill through the skull, taking care not to contact the brain tissue underneath [1]. The brain surface will appear shiny and moist once the hole is properly drilled [2].
4.2.1. Close-up of Talent lowering the running drill at 1000 rpm to drill through the skull.
4.2.2. Shot of the surface of the brain appearing shiny and moist.

4.3. Remove the drill from the stereotax arm [1]. If more than one surgery is being performed, use sterile, ridged forceps to detach the drill bit and place it into the bead sterilizer for 10 seconds [2], then return it to the sterile field on the surgical towel [3].
4.3.1. Talent removing the drill from the stereotax arm.
4.3.2. WIDE: Talent placing the drill bit into the bead sterilizer for 10 s with ridged forceps.
4.3.3. Talent placing the drill bit on the surgical towel.

4.4. Dip a sterile cotton-tipped applicator in 0.9 percent saline, and use it to wet the exposed skull and wipe up the dust created by drilling [1]. Then, check the eye lubricant, and apply more if needed [2].
4.4.1. Close-up of Talent wiping the drilling dust from the exposed skull with an applicator dipped in 0.9% saline.
4.4.2. Close-up of Talent reapplying eye lubricant to the eyes of the mouse.

5. Injection of the Protein of Interest
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Load the protein of interest into the injector [1-TXT] and secure it into the stereotax arm [2]. Re-zero at bregma, and adjust to the desired X and Y coordinates [3]. Then lower the injector tip through the drilled hole until it is just on the brain surface, and zero the Z plane [4].
5.1.1. Talent loading the protein of interest into the injector. TXT: See text protocol for preparation of labeled proteins
5.1.2. Talent securing the loaded injector into the stereotax arm.
5.1.3. SCREEN: The injector being re-zeroed at bregma and moved to the desired X and Y coordinates on the digital stereotax display.
5.1.4. Close-up of Talent lowering the injector tip through the drilled hole to the surface of the brain.

5.2. Very slowly insert the injector tip to about 0.2 millimeters past the desired Z coordinate, and then bring it back up to the correct coordinate [1].
5.2.1. Close-up of Talent inserting the injector tip ~0.2 mm past the desired Z coordinate and returning it to the coordinate.

5.3. Slowly inject the protein at a rate no faster than 500 nanoliters per minute, and record the time of injection [1].
5.3.1. SCREEN: The injection being delivered at a rate no faster than 500 nL/min on the microinjector display.

5.4. To prevent injectate backflow, keep the injector in place for 5 to 10 additional minutes after the injection ends [1].
5.4.1. Shot of holding the injector in place for 5 - 10 min after the injection.

5.5. Then, slowly bring the injector back up out of the brain, over the course of 1 to 2 minutes [1]. Remove the injector from the stereotax [2].
5.5.1. Close-up of Talent slowly withdrawing the injector from the brain over 1 - 2 min.
5.5.2. Talent removing the injector from the stereotax arm.

6. Wound Closure and Recovery of the Animal
Demonstrator: Click here to enter name of demonstrator(s)
6.1. Use a sterile cotton applicator dipped in saline to rehydrate the surgical incision site [1]. Then, apply bupivacaine topically to the skin [2].
6.1.1. Close-up of Talent rehydrating the incision site with a saline-dipped sterile cotton applicator.
6.1.2. Close-up of Talent applying bupivacaine topically to the skin around the incision.
Authors: Please provide the concentration and the volume of bupivacaine applied.

6.2. Use sterile forceps to close the incision site [1], and apply tissue adhesive to seal the wound [2].
6.2.1. Close-up of Talent closing the incision site with sterile forceps.
6.2.2. Close-up of Talent applying tissue adhesive along the closed incision.
Authors: Sutures or wound staples are given as alternatives to tissue adhesive. Please specify which of the 2 shots described here would you prefer.

6.3. Loosen the earbars and the nosecone [1], place the animal in a warmed, clean cage to recover, and record the time the animal is removed from isoflurane anesthesia [2].
6.3.1. Talent loosening the earbars and nosecone.
6.3.2. Talent placing the mouse into a warmed, clean recovery cage.

6.4. Monitor the animal and record the time it is first observed standing [1].
6.4.1. Talent observing the mouse in the recovery cage and recording the time it first stands.

6.5. Once the animal is fully ambulatory for at least 30 minutes, return it to a clean home cage with supplemental care, such as hydrogel and rehydrated milled food [1]. For animals maintained beyond 24 hours, monitor the body weight daily [2], administer postoperative meloxicam, and apply the specified humane endpoint criteria [3].
6.5.1. Talent returning the mouse to a clean home cage containing hydrogel and rehydrated milled food.
6.5.2. Talent weighing the animal.
6.5.3. Talent injecting meloxicam SQ. TXT: See text protocol for post-operative care and tissue harvest 

[bookmark: _Hlk201588971]NOTE to Authors: Please consider the following key points for shots involving live
animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary
reviewers.
· If lifting the animal by the tail, hold it close to the tail base, not far from it.
· Shave 150% of the area surrounding a surgical site (preferably using a depilatory
· cream). Ensure that there are no skin injuries and no fur in the surgical field.
· Prep the surgical site with both iodine-based scrubs and alcohol.
· Use sterile gloves only for surgery (not examination or non-sterile gloves).
· Make skin incisions with a surgical blade, not scissors.
· Avoid using silk thread for closing skin incisions in survival surgeries.

Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 119.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results
7.1. One hour after a unilateral intracerebroventricular injection into a C1q (C-1-q) knockout mouse, abundant C1q filled the peri-ventricular parenchyma and colocalized with neuronal somas in CA3 (C-A-3) [1]. None was seen around the contralateral ventricle [2].
7.1.1. LAB MEDIA: Figure 3A. Video editor: Please emphasize the red peri-ventricular signal in the left panel, and then the CA3 inset on the right, without deleting other parts
7.1.2. LAB MEDIA: Figure 3B. Video editor: Please emphasize the absence of red signal around the ventricle in the left panel without deleting other parts
7.2. In a wild-type animal, the tagged C1q showed the same peri-ventricular distribution without antibody amplification [1].
7.2.1. LAB MEDIA: Figure 3C. Video editor: Please emphasize the magenta peri-ventricular signal in the left panel without deleting other parts

7.3. Heat treatment of the tagged C1q produced visible aggregates under brightfield microscopy [1].
7.3.1. LAB MEDIA: Figure 4A and Figure 4B. Video editor: Please show the 2 panels side by side and emphasize the aggregates in the heat-inactivated panel without deleting other parts

7.4. Robust C1q labeling was seen in the hemisphere injected with the normal tagged protein, but none in the heat-inactivated hemisphere [1], where the protein instead collected around the ventricle edges [2].
7.4.1. LAB MEDIA: Figure 5A and Figure 5B. Video editor: Please emphasize the red middle panel of Figure 5A, then the empty red middle panel of Figure 5B, without deleting other parts
7.4.2. LAB MEDIA: Figure 4C. Video editor: Please emphasize the red signal along the ventricle edge without deleting other parts

7.5. The percentage of C1q-positive neurons was significantly reduced in the heat-inactivated hemispheres [1], while the number of neurons in CA3 was unchanged [2].
7.5.1. LAB MEDIA: Figure 5C. Video editor: Please emphasize the asterisk and the tall C1q-594 injected bar without deleting other parts
7.5.2. LAB MEDIA: Figure 5D. Video editor: Please emphasize the ns label above the 2 bars without deleting other parts

[bookmark: _Hlk203166143]
Watch this video and apply the settings while capturing the screen to obtain high-quality videos: https://www.youtube.com/watch?v=Y67dM1kKcTE 


[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.
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