[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 59135
Scriptwriter Name: Bridget Colvin
Project Page Link: https://www.jove.com/account/file-uploader?src=18036223

Title: Long-Term Sensory Conflict in Freely Behaving Mice

Authors and Affiliations: Filipa França de Barros1, Julie Carcaud2, and Mathieu Beraneck1

[bookmark: _GoBack]1Center for Neurophysics, Physiology and Pathology, Université Paris Descartes, Sorbonne Paris Cité
2Institut de Neurosciences Paris-Saclay, CNRS UMR   9197, Université Paris Sud

Corresponding Author:
Mathieu Beraneck
CNPP - Centre de Neurophysique, Physiologie, Pathologie.
UMR 8119, Université Paris Descartes.
45 rue des St-Pères, Paris 75270 cedex 06, France.
Phone:  +33 1 42 86 33 86
Fax:      +33 1 49 27 90 62 
mathieu.beraneck@parisdescartes.fr

Email addresses for Co-authors: 
filipa.barros@parisdescartes.fr
julie.carcaud@cnrs.fr



Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.-2.5., 3.1., 3.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4., 3.1.
5. Will the filming need to take place in multiple locations? Y, different adjacent rooms



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.	Comment by Bridget Colvin: Authors: The Optional interview statements must be given by a different Author than the Author who gives the Required statements.

1.1. Julie Carcaud: The overall goal of this protocol is to produce a persistent sensory conflict for the study of long-term learning in freely behaving mice [1]. 

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

1.2. Julie Carcaud: Lowering the experimental costs and time of long-term sensory learning, this approach accommodates the combination of in vivo and in vitro experiments [1].

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

Introduction of Demonstrator (Said by you on camera):

1.3. Julie Carcaud: Demonstrating the procedure will be Filipa Barros, a PhD student from my laboratory [1][2]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the 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 Institutional Animal Care and Use Committee (IACUC) at University Paris Descartes.
.


Section - Protocol
2. Headpost Implantation Surgery

2.1. After confirming a lack of response to toe pinch in a sedated mouse [1-TXT][2.1.1B], use a pair of blunt forceps to grasp the skin at the back of the head [2] and use scissors to make a 1.5-centimeter longitudinal incision to expose the skull [3].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: buprenorphine 0.05 mg/kg s.c. + 0.5-3% isoflurane [Videographer note]: (2sd part)
2.1.1B [Added shot]: shave head. [Note to the video editor]: Author added the shot. I am not sure how it is slated. 
2.1.2. CU: Skin being grasped
2.1.3. CU: Incision being made [Videographer note]: (with 2.1.2) 

2.2. Gently scratch the periosteum with the scalpel [1] and apply a drop of green activator onto the middle of the skull to increase the bone permeability [2].

2.2.1. CU: Periosteum being scratched
2.2.2. CU: Activator being applied [Videographer note]: (take 2)

2.3. Next, mix one spoonful of polymer from the implantation kit [1] with five drops of monomer and one drop of catalyzer [2] and brush a generous amount of cement mix between the lambda and bregma skull landmarks [3].

2.3.1. CU: Spoonful being scooped out of container
2.3.2. CU: Monomer drop(s) being added to polymer, with monomer and catalyzer container labels visible in frame
2.3.3. CU: Mix being applied to landmarks [Videographer note]: (take 2) 

2.4. Using a swiping motion from lambda to bregma, quickly place the headpost onto the cement [1] and reapply additional cement around the inferior part of the post to ensure that the headpost sticks securely to the skull [2].

2.4.1. CU: Headpost being swept onto skull [Videographer note]: (with 2.3.3)
2.4.2. CU: Cement being applied [Videographer note]: (from 8/20/00)

2.5. While the cement is drying, mix the resin powder with the resin liquid to a smooth consistency [1] and apply the resulting resin mixture to the dried cement and around the headpost [2].

2.5.1. CU: Resin being mixed [Videographer note]: (CU at the end)
2.5.2. CU: Shot of dried cement, then resin being applied [Videographer note]: (slated at the end)

2.6. After allowing the resin to dry for 3 minutes [1], use a vicryl 4-0 suture to close the skin at the back of the ears [2] and use a cotton swab to apply a 10-20% iodine solution to the incision [3].

2.6.1. CU: Shot of dried resin
2.6.2. CU: Suture being placed [Videographer note]: (take 2) 
2.6.3. CU: Iodine being applied

2.7. Then place the animal under a red light with monitoring until full recovery [1-TXT].

2.7.1. MED: Talent placing mouse under lamp Videographer: More Talent than mouse in shot TEXT: See text for full post-surgical care details

3. Device Fixation 

3.1. Forty-eight hours after the surgery, align the holes in the striped device with the holes in the headpost [1] and use a 1.3-millimeter hex screwdriver and two 1.2-millimeter screws to secure the device to the headpost [2][3].

3.1.1. WIDE: Talent aligning device holes Videographer: More Talent than mouse in shot [Videographer note]: (take 2) 
3.1.2. CU: Shot of device aligned with headpost holes, then one screw being inserted [Videographer note]: (take 2)
3.1.3. [Added shot]: headpost set [Note to the video editor]: Author added the shot. I am not sure how it is slated, and what type of shot it is. 

3.2. Filipa França de Barros: We recommend fixing the device onto the headpost with the help a second operator to avoid the risk of ripping off the headpost or hurting the animal with the screwdriver [1]. 

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

3.3. To fix the sham condition, turn the device upside down [1] and, with the back part of the device facing the rostral direction, align the holes in the device with the holes in the headpost [2].

3.3.1. CU: Device being turned upside down
3.3.2. CU: Device facing the rostral direction and holes being aligned with headpost [Videographer note]: (take 3)

3.4. Confirm that the device is well-secured and cannot be removed by the animal [1] and that the device does not apply pressure directly onto the nose, which could potentially cause pain, breathing difficulties, or skin injury [2-TXT].

3.4.1. CU: Gentle pressure being applied to device to check security
3.4.2. CU: Shot of device not applying pressure to mouse nose  Reuse 3.1.3 TEXT: Leave device on mouse for 14 d  [Note to the author]: Autor asked for reuse of the added shot “3.1.3”. I am not sure if they still want the text overlay.

3.5. As the mice may exhibit some behavioral abnormalities during the first 48 hours of wearing the device, monitor the animals closely during this time [1] and provide easy access to food and water until the animals become acclimated [2].

3.5.1. MED: Talent monitoring mouse in cage Videographer: More Talent than mouse in shot	Comment by Filipa: Ok so, instead of showing a mouse that has had the device implanted that day, we will show a mouse that has had It for a week. These mice show a completely standard behavior.	Comment by Bridget Colvin: Authors: That would be great
3.5.2. CU: Food and or water being placed onto cage bottom

3.6. Weigh the mice immediately after implantation and again every 24 hours thereafter until the end of the experiment, giving special attention to the mice wearing the striped device [1].

3.6.1. MED: Talent placing mouse with device onto balance

4. Video-Oculography Sessions

4.1. To record the sensory response of the device-adapted animals [1], secure the first mouse onto the turntable with the screws inserted into the headpost [2] and place a screen dome around the animal [3].

4.1.1. WIDE: Talent placing cage next to turntable mouse beside the restriction tube
4.1.2. CU: Screws being placed/mouse being secured [Videographer note]: (MED at the end)
4.1.3. MED: Talent placing restriction tube and the dome over mouse Videographer: More Talent than mouse in shot

4.2. Turn off all of the lights in the room except for the optokinetic projector [1] and start the optokinetic reflex full-field stimulation [2], recording at several different velocities in both the clockwise and counter clockwise directions [3].

4.2.1. MED: Talent turning off light(s) [Videographer note]: (last part)
4.2.2. MED: Talent turning on OKR stimulation [Videographer note]: (take 2)
4.2.3. CU: Turntable turning talent in front of the computer

4.3. As soon as the recordings are over, remove the dome [1] and turn on the lights [2].

4.3.1. MED: Talent removing dome Videographer: More Talent than mouse in shot
4.3.2. MED: Talent turning on lights

4.4. To record the vestibulo-ocular reflex in pitch dark, apply a drop of 2% pilocarpine to the animal’s eyes [1] and wait at least 5 minutes [2] before gently removing the ointment with a cotton swab [3].

4.4.1. ECU: Ointment being applied [Videographer note]: (take 2)
4.4.2. MED: Talent setting timer [Videographer note]: (take 4)
4.4.3. ECU: Ointment being removed

4.5. Turn off all the lights again [1] and place a box over the turntable to keep the animal in pitch dark [2] before starting the horizontal vestibulo-ocular reflex using sinusoidal angular rotations around a vertical axis with different frequencies and/or different velocities [3].

4.5.1. MED: Talent switching off lights [Videographer note]: (not “take” number)
4.5.2. CU: Box being placed over turntable
4.5.3. CU: Turntable rotating

4.6. When the second recording session is finished, return the mouse to its cage under an infrared lamp with monitoring until the animal is fully recovered from the secondary vasodilator effects of the pilocarpine [1-TXT].

4.6.1. MED: Talent placing mouse into cage Videographer: More Talent than mouse in shot TEXT: Repeat for each mouse [Videographer note]: (take 2)


Section – Results
5. Results: Representative Long-Term Sensory Conflict Analyses in Freely Behaving Mice

5.1. After two weeks wearing either a sham or striped device [1], the vestibulo-ocular reflex responses of the sham mice remain unaltered after the adaptation [2], while the striped-device-adapted animals demonstrate a drastically compromised reflex response [3].

5.1.1. LAB MEDIA: Figure 3 left graph: JoVE Video Editor: please emphasize Before data line
5.1.2. LAB MEDIA: Figure 3 left graph: JoVE Video Editor: please emphasize After Sham data line
5.1.3. LAB MEDIA: Figure 3 left graph: JoVE Video Editor: please emphasize After Striped data line

5.2. Quantification of the mean vestibulo-ocular reflex gains at a fixed frequency of 0.5 hertz and at 40 degrees per second before and after the visuo-vestibular mismatch protocol [1] reveals a strong gain decrease in the mice that wore the striped device [2], while the sham mice did not exhibit significant gain changes [3].

5.2.1. LAB MEDIA: Figure 4 VORgain graph
5.2.2. LAB MEDIA: Figure 4 VORgain graph: JoVE Video Editor: please emphasize Striped data line
5.2.3. LAB MEDIA: Figure 4 VORgain graph: JoVE Video Editor: please emphasize Sham data line

5.3. The optokinetic reflex of mice wearing the striped device [1] is comparable to that observed for the period prior [2] to the visuo-vestibular protocol and to that demonstrated by the sham animals, however [3].

5.3.1. LAB MEDIA: Figure 3 right graph: JoVE Video Editor: please emphasize After Striped data line
5.3.2. LAB MEDIA: Figure 3 right graph: JoVE Video Editor: please emphasize Before data line
5.3.3. LAB MEDIA: Figure 3 right graph: JoVE Video Editor: please emphasize After Sham data line




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

6.1. Filipa França de Barros (step 3.5): Be sure to monitor the mice daily and to make sure the device is correctly positioned on the mice and that it does not impede their routines [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera [Videographer note]: (last one)
6.2. Filipa França de Barros: Following this procedure, in vitro electrophysiology or neuronal imaging for identifying cellular adaptation mechanisms or behavioral assays for studying different reflex outputs can be performed [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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