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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_N______ 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? Please list 4-6 steps using the step numbers listed in this document. ___2.4, 4.3-4.5______________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.____4.4____________________

E.  Will the filming need to take place in multiple locations? (Y/N) __N____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE): 
Procedural Narrative:
The overall goal of this procedure is to provide a method to investigate the ability of mice to detect, habituate, and dishabituate to both novel and social odors. (Intro)
This is accomplished by first preparing a series of novel non-social odors, such as fruit and nut based extracts… and social odors, such as cage bedding. (P1: Line up 2 tubes (Like DAM ID 4010) and have them filled 2/3 of the way with a clear liquid.  Then, with the words “such as”, start to animate a banana going into the first one (turn the water yellowish) and an almond going into the second one (turn the water brownish) so that the animation is complete by the break. Use the swab from DAM ID 3397 to wipe the bottom a cage with bedding (DAM ID 3934) in the same way it’s completed in step 2.4)
The second step is to present the odors to the mice starting with 3 novel odors and followed by 2 different social odors. (P2: add a mouse to the cage (DAM ID 4479) at the start of the statement, then by the word “present” remove the water bottle and add the swab from DAM ID 3397 through the water bottle hole as it appears in protocol step 4.6.  
During each trial, the sniffing behavior of the mice is evaluated and recorded. (P3: Use the standing mouse from DAM ID 4479 to bring the nose of the mouse close to the swab tip and have its nose move to simulate sniffing.)
Ultimately, the odor discrimination and habituation test for mouse olfaction is used to show that the animal can respond to a novel odor, can habituate to the odor, and then demonstrate the ability to dishabituate to the odor when presented with another novel odor or social odor. (P4: Show Figure 1 centered, then have it pull back to the left half of the screen. Then, show figure 2 front and center and then drop it back to the right half of the screen so that at the end of the statement, both are shown.)
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Greg Smith: This method can help answer key questions in the neuroscience field, such as whether the animal is not responding to a novel animal or stimulus because the animal is not able to detect the odor.  

1.1.1. Interview style: Author saying the above 

Protocol (read by voice talent at JoVE): 
2. Preparation of Non-Social and Social Odors
2.1. Begin preparing non-social odors by placing on gloves and filling 3 15 mL conical tubes with 10 mL of water each. 
2.1.1. MED - Talent fills conical tubes with water. (TEXT: Prepare fresh odors each day)
2.2. Pipette 100 microliters of banana extract into the first tube, 100 microliters of almond extract into the second tube, and leave the third tube with just water to use as a control.

2.2.1. CU: Talent adds banana extract to first tube. (Authors: Label all tubes clearly)
2.2.2. CU: Talent adds almond extract to 2nd tube and sets it back with the other 2 tubes.
2.3. Next, obtain 2 different cages of mice that have not been cleaned for at least 3 days and contain equal numbers of mice that were the same sex as the test subjects.   
2.3.1. MED: Talent sets down 2 dirty cages and then removes the wire racks/water bottles.
2.4. Use a cotton swab to wipe the bottom of the dirty cage in a zigzag fashion.  Shake off any attached bedding material from the swab and place it scent side down into a large glass jar with a tight fitting lid. 
2.4.1. CU: Talent wipes bottom of cage with swab in zigzag fashion.

2.4.2. MED: Talent shakes off bedding and places swab in the glass jar.
2.5. Repeat this process until 3 swabs are obtained from both cages for each mouse that will be tested.  Store the jars at room temperature and use the swabs within 4-6 hours in order to maintain a strong and consistent odor.

2.5.1. MED: Talent wipes the other cage with a new swab and places it in the jar with a bunch of other swabs.
2.5.2. MED: Talent places label on each jar with the time the samples were collected.
2.6. Prior to testing, move the sample cages to outside the room.
2.6.1. MED: Talent walks cages out of the testing room.

3. Preparation of the Testing Room and Acclimation of the Mice
3.1. The day of the experiment, do not wear scented fragrances or lotions and avoid eating anything with a strong odor.  

3.1.1. MED: Talent puts on gown/boots/gloves/mask/ect change to lab coat and gloves
3.2. Place the prepared social and non-social odors into the testing room along with laboratory tape, fresh cotton swabs, a waste bottle with a lid, and two timers.

3.2.1. MED: Talent prepares the testing room as described

3.3. Ensure that the testing room is reasonably free of odors, loud noises, and bright lights. 

3.3.1. MED: Talent turns off bright lights in testing room.

3.4. Immediately prior to the testing procedure, put on clean gloves and weigh the first mouse.  Then, transfer the mouse into a clean cage with a wire lid and no water bottle.  

3.4.1. MED: Talent puts on clean gloves

3.4.2. CU: Talent weighs mouse and then places it into a clean cage.

3.5. Place the cage in an area with no unusual odors or noises and allow the mouse to acclimate to the new cage for 45 minutes.
3.5.1. MED: Talent transfers a mouse to a new cage.
3.6. At the end of the acclimation period, move the mouse in its cage to the testing area and begin acclimating another mouse. 
3.6.1. MED: Talent brings cage to the testing area.

3.6.2. CU: Mouse being transferred to new cage.
4. Testing Procedure
4.1. Place the acclimated mouse in its cage on the counter at a height that is comfortable for viewing when seated.  
4.1.1. MED: Talent adjusts cage and checks height of it while seated.
4.2. Next, prepare one of the odors in the order described in the text protocol. For the non-social odors, add 100 microliters of the scent onto the tip of a fresh swab immediately before use.  For the social odors, remove and use one of the previously prepared swabs from their respective jars.
4.2.1. MED: Talent picks up a fresh swab and opens one of the odor tubes.

4.2.2. CU: talent adds 50 100 microliters to the tip of a swab.

4.2.3. MED: Talent opens a jar with the swabs and carefully removes 1 swab.
4.3. Lift the wire top of the cage and insert the unscented end of the cotton swab into the water bottle opening from the underside of the wire lid.  Avoid touching the cotton tip to anything, including fingers to avoid odor contamination.
4.3.1. MED: Talent lifts the cage and inserts the swab.

4.3.2. CU: Talent places swab in correct position in slow motion.
4.4. When about 1 inch of the scent swab remains in the cage, affix the wooden end of the swab to the underside of the cage using lab tape. 

4.4.1. CU: Talent tapes swab in place.

4.5. Then, gently lower the lid back onto the cage to avoid disturbing the test mouse.

4.5.1. MED: Talent lowers lid of cage slowly.

4.6. Immediately begin timing for 2 minutes using the first timer.  With the second stopwatch, record the cumulative time the test mouse spends sniffing the odor.  Active sniffing is defined as the mouse orienting its nose towards the cotton swab while within 2 cm of the swab.

4.6.1. CU: Talent starts timer.

4.6.2. MED Over the Shoulder: With the stopwatch and cage in view, talent starts and stops the timer while the mouse sniffs the odor.

4.6.3. CU: Action of mouse sniffing the cotton swab within 2 cm of the swab.

4.7. When the trial is over, raise the wire lid and carefully remove the cotton swab by pulling it downward through the underside of the lid to avoid contacting the lid with the odor containing end of the swab.  Seal the used swab in the waste bottle.
4.7.1. MED: Talent lifts the lid and carefully removes the cotton swab.
4.7.2. CU: Talent places used swab in waste bottle.

4.8. While allowing the mouse to rest for 1 minute, prepare the next odor swab. Present each scent 3 times in a row for two minutes.
4.8.1. MED: Talent adds the next odor to a fresh swab.

4.8.2. CU: Talent drips scent onto swab.
4.9. When all the trials are completed, empty the waste bottle containing the used cotton swabs in a trash can outside of the test room… and return the mouse to its home cage.
4.9.1. MED: Talent dumps out used swabs.

4.9.2. MED: Talent returns mouse to its home cage.
5. Results: Habituation to Non-Social and Social Odors 
5.1. Each of the odorants were first presented to mice with the C57BL/6J (pronounced: see fifty-seven black six) background.  With successive presentations of each odor, the mice spent less time investigating the odor suggesting habituation.  

5.1.1. LABMEDIA: Figures 1 and 2 (Video Editor: Show Figure 1 on the left half and Figure 2 on the right half of the screen.  Add a label above Figure 1: “Non-Social Odor” and above Figure 2: “Social Odor”. Draw a line between each group of odors (ie. Between water-3 and almond-1, Almond-3 and Banana-1, Social 1-3 and Social 2-1).  With the second sentence draw an arrow at a 45 degree angle downward and to the right above each group of 3 points.)

5.2. The same pattern of habituation and discrimination can be seen with the social odors as with the non-social odors, however, the mice spend more time investigating the social odors.
5.2.1. LABMEDIA: Figures 1 and 2 (Video Editor: Start where 5.1.1 left off and highlight Figure 2 when “social odors” are mentioned and Figure 1 when “non-social odors” are mentioned.  Highlight the y axis from both figures with the last half of the statement.)
5.3. When the same non-social odors were presented to a male FVB mixed background strain, a similar pattern of habituation was seen.  Each new odor that was introduced was met with an increase in active sniffing which decreased with each presentation of the same odor.
5.3.1. LABMEDIA: Figures 1 and 3 (Video Editor: Start with the final image in 5.2.1 but drop Figure 2 from the screen and the “Social Odor” label on figure 1.  Add Figure 3 in place of Figure 2. To Figure 3 add the lines breaking up the groups as before as well as the arrows. Label Figure 1 with “C57BL/6J” and Figure 3 with “FVB”. With the word “increase”, highlight the first data point in each set (ie. Water-1, Almond-1, and Banana-1) and highlight the arrows with the word “decreased”.
5.4. However, the FVB mice showed a different pattern with the social odors as there was no significant decrease in time spent sniffing with repeat exposure.  The data suggest that the mice do not habituate to repeated presentations of the two social odors.

5.4.1. LABMEDIA: Figures 2 and 4 (Video Editors: Show Figure 2 on the left half of the screen and Figure 4 on the right.  Break up the groups as before and add the arrows.  On figure 4, however, draw the arrows pointing to the right instead of at a down angle. Label Figure 2 with “C57BL/6J” and Figure 4 with “FVB”. Highlight/Flash the arrows throughout the statement.)
6. Conclusion (said by authors on camera)  
6.1. Greg Smith: After watching this video, you should have a good understanding of how to test the ability of the mouse to detect a novel odor or social odor, habituate to that odor, then dishabituate to the odor when presented with a new odor.  
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.

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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


