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A. Microscopy: Does your protocol involve video microscopy? N
B. 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.
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.1., 2.3., 3.3., 3.4., 3.6., 3.8.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.4. thorough cleaning of skin
E. Will the filming need to take place in multiple locations? N

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

The experimental goal is to record telemetric electroencephalograms, or EEG, from freely moving piglets within the pigpen without the use of sedatives to record typical EEG patterns, like spindle bursts during cortical maturation, during non-rapid eye movement, or REM, sleep. (Intro)

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Nora de Camp: This method can help answer key questions in the neuroscience field about cortical development. 
1.2. Jürgen Bergeler: The main advantage of this technique is that the animals do not need to be sedated.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Silke Dietze: Generally, individuals new to this method will struggle because the animals are handled when they are awake and the experimenter must work quickly.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)

E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. All procedures were approved by the local ethics committee (@23177-07/G10-1-010/G 15-5-011), and followed the European and German national regulations (European Communities Council Directive 86/609/ECC; Tierschutzgesetz). All animal procedures were performed in accordance with the [Hofgut Neumuhle] animal care committee’s regulations. 

Protocol: (read by voice talent at JoVE)
2. Equipment and Piglet Preparation
2.1. Before beginning the experiment, find an adequate location for the set-up [2-MED].

2.1.1. Talent checking for line noise (TEXT: Line noise: 60 or 50 Hz sine wave)

2.1.2. Talent finding location for set-up 
2.1.3. Added shot: Talent finding location for antenna

2.2. Use a cable drum to supply the set-up with line power [1-MED] and connect the laptop, receiver unit, and analog-to-digital converter as necessary for the specific telemetry system being used [2-MED].
2.2.1. Talent supplying set-up with line power
2.2.2. Talent connecting laptop and/or receiver unit and/or analog-to-digital converter to telemetry system 
2.3. Place the electrodes, adhesives, cotton swabs, wipes, mixing blocks, sandpaper and abralyt on a separate space [1-CU] and cut and solder the electrodes to as short a length [2-MED] as possible according to the size of the animal [3-CU]. 
2.3.1. Shot of electrodes, adhesives, swabs, wipes, and blocks on table (Video Editor: please indicate each item when mentioned as necessary/appropriate)
2.3.2. Talent cutting electrode
2.3.3. One electrode being soldered

2.4. The cables must be long enough to connect from the recording electrode positions on the animal’s head with the telemetric EEG unit for the data transmission [1-MED-TXT].

2.4.1. Talent checking cable length (TEXT: Recoil/cover too long cables w/ skin adhesive silicone elastomer)

2.5. When all of the materials are ready, catch a piglet at the leg or thorax, taking care to be aware of any potential defecation or urination [1-MED].

2.5.1. Talent catching pig

3. Electrode Placement and Measurement

3.1. Mark the piglet with a number as necessary [1-WIDE] and wrap the animal in a towel to calm it down [2-MED-TXT]. 

3.1.1. Piglet being marked
3.1.2. Talent wrapping piglet in towel (TEXT: Caution: Do not overheat pig)

3.2. Holding the piglet with one hand at the body or forearm [1-CU] and using the other hand to control the snout [2-CU], have an Assistant clean the animal’s skin [3-MED], using an appropriate tool to remove any dead skin as necessary [4-CU-TXT].

3.2.1. Piglet being held at body or forearm Author note: 3.2.1 and 3.2.2 were combined in one shot.
3.2.2. Snout being grasped
3.2.3. Assistant cleaning skin
3.2.4. Dead skin being removed (TEXT: Shave hair as necessary)

3.3. Place the recording electrodes at the appropriate experimental locations [1-CU], the ground electrode above the cerebellum [2-CU], and the reference electrode on the snout [3-CU]. 

3.3.1. Recording electrode(s) being placed Author note: 3.3.1 through 3.3.3 were filmed in one shot. 
3.3.2. Ground electrode being placed
3.3.3. Reference electrode being placed


3.4. When all of the electrodes have been placed, connect the cables [1-MED] to the telemetry unit and turn it on [2-CU].

3.4.1. Talent connecting cable(s)
3.4.2. Unit being turned on

3.5. Cover the telemetry unit, cables, and electrodes with two-component skin adhesive silicone rubber [1-CU-TXT].

3.5.1. Unit/cable/electrodes being covered with rubber (TEXT: Do not cover eyes/eyelashes)

3.6. When the silicone rubber is completely cured, place the piglet back into the pen [1-MED-over the shoulder] and monitor the animal for several more minutes for any signs of discomfort [2-CU].

3.6.1. Talent placing pig into pen
3.6.2. Piglet walking around without discomfort

3.7. Before beginning the experiment, check for any line noise [1-WIDE-TXT]. The piglet should recover and begin synchronizing its behavior with its siblings’ after about 30 seconds [1-MED]. Wait for a sleep phase [2-CU] and begin the recording, gently moving [3-SCREEN] any sleeping siblings from the telemetry unit as necessary [4-CU-TXT].
2.1.1.	[Talent checking for line noise (TEXT: Line noise: 60 or 50 Hz sine wave )]
2.1.3.	[Talent finding location for antenna ]

3.7.1. Piglet playing/interacting with siblings
3.7.2. Shot of sleeping piglet
3.7.3. Shot of recording on screen
3.7.4. Sleeping sibling(s) being gently moved (TEXT: Caution! Sow may react aggressively)

3.8. At the end of the recording period, catch the piglet again without aggravating the sow [1-MED] and gently lift the silicone rubber at one edge [2-CU]. 

3.8.1. Talent catching piglet
3.8.2. Rubber being lifted Author note: 3.8.2 was combined with shot 3.9.1 (which is incorrectly numbered as 3.10 in the script)

3.9. Then remove the whole patch of silicone rubber containing the electrodes and the telemetry unit [1-CU], being careful with the piglet’s eyes, and return the piglet to the pen [2-MED].

3.10. Rubber being removed
3.11. Talent placing piglet into pen
4. Results: Representative EEG Patterns in Sleeping and Awake Piglets

4.1. Using the telemetry unit as demonstrated, EEG patterns associated with non-REM sleep [1-LM], like spindle bursts or delta brushes, can be captured from freely moving piglets [2-LM], as well as phases of REM-like sleep with a very low amplitude [3-LM].

4.1.1. fig2.eps: please emphasize 2nd vertical box/EEG patterns within 2nd vertical box
4.1.2. fig2.eps: please emphasize 3rd and 4th vertical box/EEG patterns within 3rd and 4th vertical box
4.1.3. fig3.eps: please emphasize 3rd vertical box/EEG patterns within 3rd vertical box

4.2. A good recording quality can also be achieved during lactation [1-LM].

4.2.1. fig4.eps: lease emphasize patterns between 0-100 and 150-300 ms

5. Conclusion (said by authors on camera):
5.1. Jürgen Bergeler: The method is also potentially useful for the assessment of animal welfare.
5.2. Nora de Camp: After its development, this technique paved the way for researchers in the field of developmental neuroscience to explore EEG patterns in awake animals.  

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 
3.1.2. 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. 

fig2.eps
fig3.eps
fig4.eps

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 in the email accompanying the finalized script.
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