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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____Y_____  
Can you record movies/images using your own microscope camera? (Y/N)____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 DV4___________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 
C.  Location: Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? _**but a recording crew has to take a certain orientation and tour before entering the “Specific Pathogen Free (SPF)” facility.
D.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
_2.2-2.3 / 2.7________________________

1. Introduction 
A. Experimental Goal: (read by voice talent at JoVE)

The overall goal of the hypoxic–ischemic neonatal brain injury surgery followed by cognitive and motor testing is to have a mouse model to study such injuries and related brain damage. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)
1.1. MinGi: This method can help answer key questions about neonatal hypoxic-ischemic brain injury, such as how such injuries affect motor and cognitive functions.
1.2. MinGi: The main advantage of this technique is that it is well known and is commonly used. It is also a pre-clinical model for CP and neonatal strokes.   
1.3. Jung Hwa: Generally, individuals new to this method will struggle because the unilateral right carotid artery is difficult to identify. 
1.4. MinGi: Demonstrating the procedure, along with myself and Jung Hwa, will be Ji Hea Yu, a postdoctoral researcher, and Yoon-Kyum Shin, a graduate student from our laboratory. 
1.4.1. Interview style: Author saying the above 
1.4.2. Ji Hea Yu looks up from workbench or desk or microscope and acknowledges the camera.
1.4.3. Yoon-Kyum Shin looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card:
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee of Yonsei University College of Medicine (IACUC No. 2010-0252; 2013–0220).

Protocol: (read by voice talent at JoVE)
2. Mouse Model of Neonatal HI Brain Injury
2.1. After anesthetizing at least five P7 mouse pups, [1.WID-TXT] position a pup under a dissection microscope with the abdomen up. [2.CU] Then, clean the neck with alcohol.  [3.ECU]
2.1.1. Establishing shot, talent removing mouse from anesthesia chamber, no details can be seen of the mouse at this angle and that is okay, TEXT: 1.5 L / min, 3 – 5% isofluorane for 15 min, then 1 – 2% isofluorane
2.1.2. Positioning mouse, possibly draping non-surgical area
2.1.3. Cleaning skin with alcohol
2.2. To begin the surgery, use scissors to make a 0.7-mm incision into the neck.  [1.ECU] Then, carefully remove the adipose tissue using forceps until the unilateral right carotid artery is exposed.  Next, using a 5-0 suture, ligate the unilateral right carotid artery. [2.SCOPE]
2.2.1. Initial incision can be shown using an ECU and possibly some of tissue removal
2.2.2. By the time the artery is exposed we should be filming via the microscope ocular, this shot carries through placement of suture around carotid
2.3. Now, suture the incision in the neck with 5-0 nylon… [1.SCOPE] and sterilize the incision. [2.3.1.A.] Then, allow the pup to recover in a 37 °C hypoxic chamber, with the lid open, for about an hour. [2.MED]
2.3.1. Suturing the incision on the neck, show by scope
2.3.1.A. Added shot: Sterilize the incision. Repeat the surgery for each pup until they are all in the h 
2.3.2. Setting up pup to recover on heated pad in hypoxic chamber, show the hypoxic chamber in detail, as this is not a common tool
2.4. Place another surgically manipulated mouse into hypoxic chamber to recover.  [1.CU] Once the pups are all fully awake, [2.ECU] close the chamber lid and decrease the gas levels to establish hypoxic conditions. [3.MED-TXT] 
2.4.1. Placing another mouse, surgically manipulated, into the hypoxic chamber 
2.4.2. Alert/awake mice in hypoxic chamber
2.4.3. Closing the lid of the chamber, TEXT: 8% O2 and 92% N2
2.5. After 90 minutes of hypoxia, return the brain-injured pups to their cages. [1.MED]
2.5.1. Opening hypoxia chamber and placing pups back in cages, show if pups are rubbed with home cage bedding before being placed in home cage if they are returned to a home cage with mother/dam.
2.6. A week later… [2.6.1.A] prepare the pups for surgery, as before, to look for evidence of the injury. [1.MED-TXT] Make an incision in the scalp to identify the brain lesion in the posterolateral area of the right hemisphere. [2.SCOPE]
2.6.1.A. Added shot: Opening the cage and take out mice
2.6.1. Making preparations for surgery, like 2.1.1 and 2.1.2
2.6.2. Incising scalp and finding and focusing on the described region
2.7. Look through the semi-transparent skull for evidence of a cortical injury and a hippocampal injury. Thus categorize the pups as injured [1.SCOPE-TXT] or un-injured controls.   After checking, close the scalp with suture and sterilize the incision. [2.SCOPE-TXT] 
2.7.1. Example of finding evidence of injured animal, pointing out the injury with probe, TEXT: Injured
2.7.2. Example of finding NO evidence of injury, TEXT: No Cortical Injury 
Authors, you may be able to use a mouse that did not undergo the initial procedure to mock the appearance of an uninjured animal.
3. Passive Avoidance Task
3.1. When the mice are 6 weeks old, [1.WID] evaluate their memory based on the learning and avoidance of an aversive stimulus. [2.WID]  Use a commercial two-compartment step-through passive avoidance apparatus for this task. [3.MED-TXT]
3.1.1. Selecting mice cages from shelf with mice to test, placing on cart
3.1.2. Bringing cart into the behavior room
3.1.3. Setting up the PAT apparatus, TEXT: 41.5 × 21 × 35 cm3  compartments
3.2. To begin, place a mouse into the bright compartment of the box for 30 seconds. [1.MED] Then, open the door between the compartments and record the animal’s latency [2.MED] to enter the dark compartment.   Allow up to 300 seconds to perform the task. [3.CU-TXT]
3.2.1. Placing mouse into the bright compartment, then starting a timer
3.2.2. Opening the door and restarting the timer
3.2.3. Mouse in apparatus, staying on the bright side initially, then moving into the dark side of box, TEXT: 1st test: 300 s max
3.3. When all four limbs of the mouse are fully inside the dark compartment, close the door. [1.ECU]  Then, administer a one-half-mili-Amp electric foot shock for two seconds [2.MED-TXT] and return the mouse to its cage.  [3.CU]
3.3.1. Detailed shot showing the mouse entering the dark compartment and door closing behind it
3.3.2. Talent operates the electric shock device, then removes the mouse from dark compartment, TEXT: 0.5 mA, 2 s
3.3.3. Setting mouse back into home cage
3.4. 24 hours later, repeat the test.  [1.MED] This time allow the mouse a full 600 seconds to move into the dark chamber and do not shock the mouse. [2.CU-TXT]
3.4.1. placing a mouse into the bright chamber of apparatus
3.4.2. mouse in apparatus, like 3.2.3, but mouse can just stay in bright side,  TEXT: 2nd test: 600 s max
4. Ladder Walking Test
4.1. Perform the ladder walking test on the 6 week old mice to discriminate between subtle disturbances [1.ECU] of motor function using both qualitative and quantitative analyses.   [2.ECU]
4.1.1. Mouse performing the ladder walking task, using our camera
4.1.2. As 4.1.1, different angle, using our camera
4.2. First, set up the ladder apparatus [1.MED] and, then, set up a video camera to record the limb movements of a mouse on the apparatus. [2.MED]
4.2.1. Setting up ladder apparatus
4.2.2. Focusing their video camera on the apparatus
4.3. Next, place mouse on the start panel [1.CU] and start making a recording with the video camera.  [2.MED] Make certain that the video shows the legs in good focus. [3.LM]
4.3.1. Placing mouse at start of ladder
4.3.2. Starting the video recording mouse starts moving
4.3.3. To be provided by author – File name: 4.3.3.MP4 one of your video camera’s recordings of the mouse moving on ladder apparatus, feet are all in excellent focus.
4.4. When the mouse touches the last panel of the ladder apparatus, [1.ECU] stop the recording.  Then, move the mouse back to the starting panel [2.MED] and record the mouse crossing the apparatus again.  [3.LM]
4.4.1. Our camera’s view of mouse crossing the ladder and reaching the end
4.4.2. Talent stops video camera recording and moves mouse back to the start of the ladder
4.4.3. To be provided by author – File name: 4.4.3.MP4 another one of your video camera’s recordings of the mouse moving on ladder apparatus, feet are all in excellent focus.
4.5. Do this a total of four times per mouse on each trial date.  [1.MED-TXT]
4.5.1. Stopping recording, moving mouse back to beginning of ladder apparatus and restarting recording, TEXT: 4 consecutive trials/test day
4.6. Later, when analyzing the video, [1.MED] manually count the number of slips made by each limb while playing the video at one-tenth speed. [2.CU]  When a limb slides between the bars, this constitutes a slip. [3.LM-TXT]
4.6.1. Talent at computer, loading up a video starting playback
4.6.2. View of screen showing video played in slow-motion and talent tallying slips  in logbook or in a spreadsheet in an adjacent window on screen
4.6.3. Using one of the provided videos (4.3.3 or 4.4.3) show the video at 1/10th speed where the mouse slips a few times, include the following changing TEXT: “0 slips”, “1 slip”, “2 slips” … increment the text with each identified slip by the mouse.
5. Grip Strength Test
5.1. Use a push-pull strain gauge outfitted to a 2-mm diameter triangular wire, all fixed to a panel. [2.MED] When the mice are 6-weeks old, assess their grip strength. [1.ECU]
5.1.1. Mouse hanging onto wire during test and releasing, Editor: show in slow motion
5.1.2. No mouse on apparatus, talent setting it up to use Editor: Shots 5.1.1. and 5.1.2. switched places, as well as 2 sentences in the VO. 
5.2. Position the mouse on the panel, holding it by its tail. [1.CU] Then, allow the mouse to just reach the metal wire with its forelimbs.   [2.ECU-TXT] 
5.2.1. Moving a mouse into position near wire
5.2.2. Mouse being inched towards wire, mouse grabs the wire, TEXT: Take note of which forelimbs grip the wire. 
5.3. As soon as mice grip the wire, gently pull its tail until it releases its grasp.  [1.CU] The apparatus will register the peak force on the wire, in grams.   [2.CU] Repeat this test five times before giving the mouse a rest. [3.MED-TXT]
5.3.1. Talent gently pulling on mouse until it release the wire, show how mouse is gripped and tugged on
5.3.2. View of the force meter while mouse is hanging onto the wire, show how it reports the peak force
5.3.3. Performing whole series of actions described from 5.2.1 – 5.3.2, wider view, then returning mouse to cage, TEXT: 5 trials / series
5.4. Yoon-Kyum: During the grip strength test, there are noticeable moments of accurate performances. Try to find those moments over five efforts before resting the mouse for at least one minute to reduce its muscle fatigue.
5.5. After the mouse rests for at least one minute, repeat the five-trial series again. [1.MED-TXT] Then, give the mouse another rest and perform the series one last time for that test day. [2.MED] 
5.5.1. Taking mouse from cage and performing the task again, like 5.3.3, different camera angle, TEXT: ≥ 1 min rest between trial series
5.5.2. [bookmark: _GoBack]Completing a trial, taking reading and returning the mouse to its home cage, TEXT: 3 series / mouse / day
5.6. From the data use the average of the three largest [1.MED] scores for either forelimb or for both forelimbs for analysis.  [2.CU]
5.6.1. Talent looking over data in logbook, holding highlighting marker
5.6.2. Logbook, highlighting the best three scores for one of the limbs, repeating for next limb
6. Results: Neonatal Hypoxia-ischemia Brain Injured Mice Categorization and Behavioral Assessments 
6.1. After harvesting the brains of 14 week-old hypoxia-ischemia injured animals, [1.LM-TXT] the brains were evaluated morphologically as having no injury, a mild injury [2.LM-TXT] or a severe injury.  [3.LM-TXT]
6.1.1. Fig 1C, TEXT: No Injury, Editor: remove the letter labels from these panels and place the text below
6.1.2. Fig 1D, TEXT: Mild Injury, Editor: leave 1C on screen, add 1D
6.1.3. Fig 1E, TEXT: Severe Injury, Editor: leave 1C and 1D on screen, add 1E
6.2. The same animals were scanned by an MRI a week earlier, [1.LM-TXT] which was also very revealing. [2.LM-TXT] Even the morphologically normal brain showed mild injury in the hippocampus. [3.LM-TXT]
6.2.1. Fig 1E+H, TEXT: Severe Injury, Editor: transition from 6.1.3 by fading out the 1C and 1D, then adding 1H.  
6.2.2. Fig 1D+G, TEXT: Mild Injury, Editor: fade to this pair
6.2.3. Fig 1C+F, TEXT: No Injury, Editor: fade to this pair
6.3. At six-weeks of age, five weeks post-injury, the mice were assessed with various behavioral tasks.  Hypoxia-ischemia injured mice were cognitively impaired on the 24-hour passive avoidance task.  
6.3.1. Fig 2A – Editor: take some time to animate the addition of this data to the graph, maybe make the bars grow up slowly from the bottom, as we have a lot of time to kill.
6.4. Because only the right hemisphere was damaged, the mice showed hemiplegic motor functions. This was revealed by the difference in the percentage of slips on the transverse rungs of the ladder for each forelimb.
6.4.1. Fig 3 – Editor: take some time to animate the addition of this data to the graph, maybe make the bars grow up slowly from the bottom, as we have a lot of time to kill.
6.5. Moreover, since grip strength involves the motor cortex in the brain, the normal and cortical injury groups showed differences in grip power.  No difference was observed between normal controls and categorically uninjured mice, [1.LM] but the injured mice were clearly impaired.   [2.LM]
6.5.1. Fig 4A – Editor: take some time to animate the addition of this data to the graph, maybe make the bars grow up slowly from the bottom, as we have a lot of time to kill.
6.5.2. Fig 4B – Editor: just fade to this new graph, only the right bar changes, then add the top line/star


7. Conclusion (said by authors on camera)

7.1. MinGi Kim: After watching this video, you should have a good understanding of how to ligate the unilateral right carotid artery to generate a neonatal HI mice and how to perform follow-up behavioral analyses.
7.2. Ji Hea: It is important to note that even when there is no visible damage on the cortical brain 7 days after injury, an MRI may reveal a hippocampal injury.
7.3. MinGi Kim: Also, it’s important to remember to treat the pups gently and complete the surgery as quickly as possible. Pups have very weak and thin skins, so be very careful.


Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.  Please provide each panel shown the results, such as Fig 1c, as its own image in its own file without the other panels.  Please list all those file names here and upload them to your project folder.  Also, the images should be in a layered format, as stated above, so they can be better formatted for the video.


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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