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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, 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.
AM-Scope: https://www.amscope.com/trinocular-led-boom-stand-stereo-zoom-microscope-5mp-camera.html?medium=tsa&gclid=EAIaIQobChMIhoSGwfm_6QIVypyzCh0i7giOEAYYCCABEgJ_ufD_BwE&gclsrc=aw.ds

2. Software: Does the part of your protocol being filmed demonstrate 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. Please upload all screen captured video files to your project page as soon as reasonable.
Videographer: please film 3.3.1.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 52


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Jennifer Burnsed: Hypoxic-ischemic encephalopathy is the most common cause of neonatal seizures. This mouse model of hypoxic-ischemic seizures and continuous video electroencephalography can help further our understanding and characterization of neonatal seizures [1].

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

REQUIRED: 

1.2. Jennifer Burnsed: This technique facilitates the acquisition of high-quality video electroencephalography recordings in a neonatal injury model and can aid in future studies of the mechanisms of neonatal seizures, outcomes, and therapeutic testing [1].

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

Introduction of Demonstrator on Camera

1.3. Jennifer Burnsed: Demonstrating the procedure will be Pravin Wagley, a Lab Specialist from my laboratory [1][2].

1.3.1. INTERVIEW: Author saying the above
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

Ethics Title Card

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Virginia.



Protocol

2. Electrode Implantation Surgery

2.1. For electrode implantation surgery, after confirming a lack of response to pain reflex in an anesthetized postnatal day 9 mouse [1-TXT], place the mouse in a stereotaxic stage with a nose cone [2] and use the reverse side of the ear bar to hold the head steady [3].

2.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: 4-5% -> 2.5-3% isoflurane + 0.25% bupivacine s.c.
2.1.2. Talent placing mouse into frame Videographer: More Talent than mouse in shot
2.1.3. Ear bar being placed 

2.2. Sterilize the incision area on the skull with three alternating betadine and 70% ethanol scrubs [1] and use a fenestrated drape to cover the mouse while keeping the incision region visible [2].

2.2.1. Skin being wiped, with betadine and ethanol containers visible in frame
2.2.2. Talent covering mouse Videographer: More Talent than mouse in shot

2.3. Open the scalp anterior-posterior from slightly above the eyes [1] and retract approximately half a centimeter of skin [2].

2.3.1. Incision being made
2.3.2. Skin being retracted

2.4. Reposition the head on the stereotaxic stage so that the skin pulls outward to expose the skull [1] and use a cotton swab to apply hydrogen peroxide [2].

2.4.1. Head being repositioned
2.4.2. Skull being wiped, with peroxide container visible in frame

2.5. Use a scalpel blade to carefully scrape the skull clean [1-TXT] and apply an approximately 50-microliter drop of adhesive to the bone [2].

2.5.1. Skull being scraped Videographer: Important step TEXT: Caution: Skull is soft
2.5.2. Adhesive being applied Videographer: Important step

2.6. Use the applicator to spread the adhesive over the skull [1] and place the adhesive under ultraviolet light for 40 seconds [2].

2.6.1. Adhesive being spread
2.6.2. UV light being applied

2.7. When the adhesive has set, measure the coordinates, using the exposed bregma as a reference [1], and use a 32-gauge needle to create electrode holes bilaterally in the CA1 (C-A-one) region of the hippocampus [2-TXT], bilaterally in the parietal cortex [3-TXT], and in the cerebellum [4-TXT].

2.7.1. Coordinates being measured Videographer: Important step
2.7.2. Hole being made in CA1 region Videographer: Important/difficult step TEXT: -3.5 mm DV, ±2 mm ML, -1.75 mm D
2.7.3. Hole being made in parietal cortex Videographer: Imp Important/difficult ortant step TEXT: -1.22 mm DV, ±0.5 mm ML, -1 mm D
2.7.4. Hole being made in cerebellum Videographer: Impo Important/difficult rtant step TEXT: Reference electrode

2.8. Clean the blood from the surface of the skull [1] and use the stereotaxic arm to lower the electrodes attached to the female socket connector into the brain [2].

2.8.1. Blood being cleaned 
2.8.2. Electrode(s) being lowered into brain Videographer: Important step

2.9. Fix the electrodes in place with dental acrylic [1] and implant each electrode into the brain [2]. 

2.9.1. Acrylic being applied 
2.9.2. Electrode being implanted Videographer: Important step

2.10. Then place the socket connector headset on top of the skull [1] and glue the headset to the skull with additional dental acrylic [2-TXT]. 

2.10.1. Connector being placed
2.10.2. Acrylic being applied TEXT: Repeat for each pup

2.11. When all of the electrodes have been secured in at least half of the litter, subcutaneously inject 5 milligrams/kilogram of ketoprofen into each pup [1] and return the pups to the mother [2-TXT]. 

2.11.1. Pup being injected 
2.11.2. Talent placing pup(s) into cage Videographer: More Talent than mouse in step; difficult step TEXT: Introduce half litter with headsets rather than individually to prevent damage to headsets and injury

3. Baseline Electroencephalogram (EEG) Setup and Recording 

3.1. Twenty-four hours after electrode implantation, place each animal in a 37-degree Celsius, custom-made Plexiglas chamber for the EEG (E-E-G) recording [1] and use a flexible custom-made operational amplifier cable to connect the pups to a video-EEG monitoring system [2-TXT].

3.1.1. WIDE: Talent placing pups into chamber Videographer: More Talent than mouse in shot
3.1.2. Talent connecting cable to system TEXT: See text for cable preparation details

3.2. Use a grass amplifier to digitize the EEG data at 1000 hertz with a 1-kilo gain [1] and review the EEG signal in the appropriate analysis software [2].

3.2.1. Talent connecting amplifier
3.2.2. Talent reviewing signal, with monitor visible in frame

3.3. Then record a pre-injury baseline EEG for 30 minutes [1] before disconnecting the animals for the carotid artery ligation procedure [2].

3.3.1. SCREEN: To be provided by Authors: Pre-injury baseline data being recorded
3.3.2. Talent disconnecting cable(s)

4. Left Carotid Artery Ligation

4.1. After recording the baseline EEG data, sterilize the skin between the mandible and the clavicle on the left side of the neck with betadine and ethanol as demonstrated [1] and make an approximately 1-centimeter incision on the left side of the neck [2].

4.1.1. WIDE: Talent wiping skin, with betadine and ethanol containers visible in frame Videographer: More Talent than mouse shot
4.1.2. Incision being made

4.2. Place the pup under a dissecting microscope [1] and carefully retract the subcutaneous tissue and skin to expose the carotid artery [2].

4.2.1. Talent placing mouse under microscope
4.2.2. SCOPE: Tissue being retracted Videographer: Important step

4.3. After identifying the vagus nerve, delicately separate and retract the nerve from the artery [1] and use microforceps to thread a 5-centimeter piece of sterile silk suture under the artery [2].

4.3.1. SCOPE: Tissue being separated/dissected Videographer: Difficult step
4.3.2. SCOPE: Suture being threaded under artery Videographer: Important step

4.4. Tie a double knotted suture around the artery to occlude the flow [1] and cut the excess suture [2].

4.4.1. SCOPE: Suture being tied
4.4.2. SCOPE: Suture being cut

4.5. Replace the subcutaneous tissue and skin over the exposed artery [1] and use vet bond to seal the incision [2].

4.5.1. SCOPE: Tissue being replaced
4.5.2. SCOPE: Incision being sealed 

4.6. Then place the animal back on continuous EEG monitoring in a chamber at room temperature placed on a warming mattress [1] and take spot infrared temperature checks of the pup core temperature to avoid opening the chamber [2].

4.6.1. Talent placing pup into chamber Videographer: More Talent than pup in shot
4.6.2. Talent making spot check

5. EEG and Hypoxia

5.1. After allowing the pups to recover for one hour with continous fraction of inspired oxygen monitoring [1], flush the chamber with 60 liters/minute of 100% nitrogen and 0.415 liters/minute for 100% oxygen [2].

5.1.1. WIDE: Talent checking oxygen monitor 
5.1.2. Talent flushing chamber

5.2. Once the oxygen saturation in the chamber reaches 12% [1], decrease the nitrogen flow to 10 liters/minute while keeping the oxygen flow unchanged [2].

5.2.1. Shot of oxygen saturation at 12%
5.2.2. Talent decreasing nitrogen flow

5.3. Making small adjustments as necessary, maintain the fraction of inspired oxygen at 8% for 45 minutes [1].

5.3.1. Shot of FiO2 at 8%

5.4. After 45 minutes of hypoxia exposure, return the fraction of inspired oxygen to 21% [1] and allow the pups to recover in the chamber with EEG monitoring for 2 hours [2].

5.4.1. Talent returning oxygen to 21%
5.4.2. Talent setting timer, with chamber visible in frame

5.5. At the end of the recording period, disconnect mice from the EEG system [1] and return to the pups to the mother [2].

5.5.1. Talent disconnecting cables
5.5.2. Talent placing pups into cage Videographer: More Talent than pup in shot


Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? 
2.5., 2.7.-2.9., 4.2., 4.3.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success?
2.7. Electrode implantation: At this age, mice have an underdeveloped, soft skull. In order to avoid exerting excessive force on the skull while making burr holes, a needle is used instead of a drill, as you may use in an older animal. For precision implantation of depth electrodes, electrodes are made with a loop so that it wont push through beyond required length.

2.11. Reintroducing pups to mother: The mothers are naturally protective. If a single pup with injury (in this case, headset) is seen around other healthy pups, she may attempt removing the headset from the pup’s head, inadvertedly injuring or killing it (and often then canabilizing). It is worth remembering to introduce more than half of litter with headset to mom. This way, mom's action would be less severe and pups have high chance of survival after laborious surgery.

4.3. Chances of nicking artery while separating is high. It needs precision and practice to perfect. 




Results
6. Results: Representative Continuous EEG Analysis During Hypoxia-Ischemia in Neonatal Mice

6.1. Video EEG recordings allow electrographic findings to be correlated to behavior on video [1].

6.1.1. LAB MEDIA: Figure 1A

6.2. The majority of events observed in this model [1] involve focal-unilateral [2] or mixed behaviors [3].

6.2.1. LAB MEDIA: Figure 1B
6.2.2. LAB MEDIA: Figure 1B Video Editor: please emphasize light grey sections
6.2.3. LAB MEDIA: Figure 1B Video Editor: please white sections

6.3. During the hypoxic period, a subset of mice typically exhibit non-convulsive seizure activity [1], during which the pups are immobile with sustained seizure activity on EEG [2].

6.3.1. LAB MEDIA: Figure 1C Video Editor: please emphasize non-conclusive section of data bar
6.3.2. LAB MEDIA: Figure 1C  

6.4. In this analysis, the baseline activity was similar to the previously described background in p10 mouse pups [1]. 

6.4.1. LAB MEDIA: Figure 1A Video Editor: please emphasize baseline section of graph

6.5. After ligation [1] and before the commencement of hypoxia [2], a subset of mice exhibited convulsive seizures [3].

6.5.1. LAB MEDIA: Figure 1C Video Editor: please emphasize ligation section
6.5.2. LAB MEDIA: Figure 1C Video Editor: please emphasize hypoxia section
6.5.3. LAB MEDIA: Figure 1C Video Editor: please emphasize post-ischemia section

6.6. Following hypoxia induction, the background amplitude on the EEG was reduced [1] and intermittent bursts of spike-wave discharges were exhibited [2], followed by suppression [3].

6.6.1. LAB MEDIA: Figure 3B Video Editor: please emphasize black data line in reoxygenation section
6.6.2. LAB MEDIA: Figure 2A Video Editor: please spikes in middle of figure
6.6.3. LAB MEDIA: Figure 2A Video Editor: please emphasize flat line on right of figure

6.7. The mice exhibited electrographic seizures [1], which emerge from a suppressed background as rhythmic spike-wave discharges [2] that progressed to become more complex and frequent, with polyspike waves [3].

6.7.1. LAB MEDIA: Figure 2B
6.7.2. LAB MEDIA: Figure 2B Video Editor: please emphasize spikes from I to III
6.7.3. LAB MEDIA: Figure 2B Video Editor: please emphasize spikes from III to V

6.8. During hypoxia, power spectrogram analysis is notable for asymmetries between the ischemic and contralateral hemispheres [1].

6.8.1. LAB MEDIA: Figure 3

6.9. The ischemic hemisphere exhibits a burst suppression pattern [1] and the contralateral hemisphere exhibits a suppressed background [2].

6.9.1. LAB MEDIA: Figure 3 Video Editor: please emphasize ipsilateral section in Figure 3A and black data line in Figure 3B
6.9.2. LAB MEDIA: Figure 3 Video Editor: please emphasize contralateral section in Figure 3A and red data line in Figure 3B

6.10. During reoxygenation and recovery, a subset of mice continues to have seizures over the remainder of the recording period [1].

6.10.1. LAB MEDIA: Figure 1A Video Editor: please emphasize green and red spikes in post-hypoxia section

6.11. The EEG background is suppressed compared to baseline following hypoxia [1], with a gradual recovery observed during the post-hypoxia recording period [2].

6.11.1. LAB MEDIA: Figure 3B Video Editor: please emphasize black data line in reoxygenation section
6.11.2. LAB MEDIA: Figure 3B 



Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Pravin Wagley: When working with neonatal pups, precision is key. In addition, special attention should be taken to place the pups back with the mother in groups after the surgical procedures [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.7, 2.11.) 

7.2. Pravin Wagley: Video electroencephalography can be used in neonatal pups in conjunction with histopathology, imaging, and behavior to examine the impact of neonatal seizures on injury severity and behavioral outcomes [1].

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