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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ___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)___No_____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Calibration of equipment and setting up the program
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Calibration of equipment
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:
The overall goal of the following experiment is to evaluate hippocampal-dependent learning and memory in mice through the use of trace fear conditioning (Intro).
This is achieved by first training the animal to associate an auditory tone with an aversive stimulus (P1)
The next day, the animal is placed in a novel context and freezing behavior is recorded in reaction to the tone (P2)  

On the third day, the animal is returned to the original context and freezing behavior is recorded. (P3)
Results show that mice trained with the shock-tone pairing display more freezing behavior than those not receiving the shock (P4)
P1: LAB MEDIA: scriptfigure1, Start with Day 1- Trace fear conditioning, and then bring in the Tone line and then the Shock line
P2: LAB MEDIA: scriptfigure2, Start with Day 2- Testing Day 1, then add text “Novel Context”, and then the Tone line
P3: LAB MEDIA: scriptfigure3, Start with Day 3- Testing Day 2, then add “Training Context” and then line labeled 4803s
P4: LAB MEDIA: figure 3

B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow but keep in mind that clear, concise statements will be easier to read on camera and be more impactful. 
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Greg Smith: This method can be used to provide insights into hippocampal-dependent learning and memory in mice and is especially useful when used in the study of transgenic and knockout animals.

Protocol (read by voice talent at JoVE):

2. Equipment Preparation
2.1. The following procedure is performed in a fear conditioning chamber housed inside a larger sound attenuating chamber. 
2.1.1. WIDE: Talent approaches chamber
2.1.2. MED: Talent opens door to reveal chamber inside. Text overlay (26 x 22 x 18 cm)
2.2. With the door to the chamber closed, position the lights to reach the desired level of illumination.  If correctly placed, the light level indicator light should be off.
2.2.1. MED/CU: Talent adjusts lights
2.2.2. MED/CU: Shot of the light readout level or the indicator light 
2.3. Use a sound meter to confirm a consistent level of background noise inside each chamber. 
2.3.1. MED: Talent checks the background noise in the chamber. Text overlay (65 dB)
2.4. Next, calibrate the tone used during training.
2.4.1. A. CU: Shot of speaker as talent plays the tone. Text overlay (85 dB, 2700 Hz tone). 
2.4.1.B. Added Shot. Shot of speaker adjusting the knob and sound level.(This is another option to use for the video.
2.5. Use an external calibration device to calibrate the shock level. Place one lead on a bar and another 3 or 4 bars over. Use the shock generator to administer the shock and calibrate until the correct level is achieved.  
2.5.1. MED: Talent places one lead on a bar
2.5.2. MED: Talent places second lead on bar
2.5.3. CU: Shot of the calibration device reading the correct level
2.6. Repeat this step for each fear conditioning chamber.
2.6.1. MED: Talent moves on to calibrate the next device
2.7. Once the apparatus is prepared, transfer the subjects to a holding room separate from the testing room. 
2.7.1. MED: Talent brings animals into the holding room, multiple takes/angles, repeated
2.8. To reduce excessive handling before testing, label the tails at least 30 minutes before testing or on the day before.
2.8.1. MED: Talent labels tails
3. Trace Conditioning: Day 1

3.1. When ready to begin, transfer the test mouse into a clean labeled cage for transport to the fear conditioning chamber. 
3.1.1. MED: Talent transfers mouse to clean cage

3.1.2. MED: Talent leaves holding room with test animal, multiple shots/angles, repeated
3.2. Place the mouse in the chamber, close the door and start the software program.
3.2.1. MED: Talent places mouse in chamber and closes door, multiple shots/angles, repeated  
3.2.2. MED: Talent starts the program
3.3. On the first day of training, mice are allowed to explore the chamber for 3 min. The software then presents a 20 second tone followed by a 20 second trace interval that terminates in a mild foot shock.
3.3.1. CU or SCREEN: shot of mouse exploring chamber

3.3.2. CU or SCREEN: Shot of the mouse reacting to the tone
3.3.3. CU or SCREEN: Shot of the mouse reacting to the shock
3.4. Observe the subject to confirm that they received the aversive stimuli.  A 200 second inter-trial interval separates 5 conditioning trials. 
3.4.1. MED: Talent observes the mouse on screen during shock
3.4.2. CU or SCREEN: Shot of animal in chamber anticipating the next trial or of the software program showing the parameters of the trial 
3.5. After the trails, allow the animal to remain in the testing chamber for 1 minute before removing.
3.5.1. MED: After a pause, Talent removes animal from chamber
3.6. Place the animal back in the transfer cage and return to the holding room. If there are additional mice to be tested in their home cage, individually house the mouse until all mice have completed testing. 
3.6.1. MED: Talent leaves test room with animal

3.6.2. MED: Talent individually houses the animal just tested
3.7. Clean the test chamber with 30% isopropanol in preparation for the next animal. 
3.7.1. MED: Talent cleans the chamber, multiple shots/angels, repeated
3.8. Repeat these steps until all mice have been trained. Return all mice to their colony room after the last mouse in the cohort has been tested.
3.8.1. Reuse shot 3.2.1  

3.8.2. WIDE: Talent takes mice back to their colony (leaves holding room with mice), multiple takes/angles, repeated
4.  Trace Memory Testing: Day 2
4.1. The following day, animals are tested for trace fear memory.  On this day, replace the bedding of the transfer cages with shredded paper to change their context.
4.1.1. Reuse 2.7.1

4.1.2. MED: Talent holds up a cage filled with shredded paper

4.2. The context of the chamber is also changed. Place a foam sheet under a clear acrylic insert on the floor to alter its texture and appearance. 
4.2.1. MED: Talent opens chamber
4.2.2. MED: Talent changes the floor of the chamber
4.3. Change the odor by placing vanilla extract in a weigh boat under the floor insert. 
4.3.1. MED: Talent places weigh boat in chamber
4.4. On this day, clean the chamber with 70% ethanol instead of 30% isopropanol between each mouse.
4.4.1. MED: Talent cleans chamber with ethanol
4.5. When ready, place the mouse in the test chamber and start the program. 
4.5.1. MED: Talent places mouse in chamber with novel context, multiple takes/angles, repeated
4.6. The session begins with a 2 minute baseline period followed by three 20 second tone presentations. There is a 220-sec ITI between each tone presentation.
4.6.1. CU or SCREEN: Shot of mouse in new context

4.6.2. CU or SCREEN: Shot of mouse during tone

4.6.3. MED: Talent observes the mouse on screen during testing
4.7. After the session is over, return the mice to their home cage and continue until all animals have been tested. 
4.7.1. Reuse 3.6.1

4.7.2. Reuse 4.5.1
5. Contextual Memory Testing: Day 3
5.1. Contextual conditioning is conducted on Day 3. First, clean the chamber with 30% isopropanol and restore the same context as used in day 1. 
5.1.1. WIDE: Talent enters test room

5.1.2. MED: Talent restores Day 1 context

5.1.3. MED: Talent cleans chamber (Switched order of 5.1.2 and 5.1.3)

5.2. Using the same transfer cages as day 1, retrieve the test mouse from the holding room.
5.2.1. Reuse 3.1.2 
5.3. Place the mouse in the testing chamber and then start the program. 
5.3.1. Reuse 3.2.1 

5.4. For testing contextual memory, run a program to record freezing behavior for 8 min.
5.4.1. MED: Over the shoulder of Talent observing mouse on screen and/or SCREEN shot of the program
5.5. After this time, return the mouse to their home cage and continue testing as shown earlier.   
5.5.1. Reuse 3.6.1 

5.5.2. Reuse 3.7.1 
6. RESULTS: Trace Fear Memory 
6.1. Representative results show an increase in freezing behavior in animals receiving the shock-tone pairing over the course of the training session.
6.1.1. LAB MEDIA: 51180fig1, draw a line or highlight to show the difference between shock and no shock condition
6.2. In a new context, mice that received the aversive shock stimulus had more freezing compared to the mice that did not receive the shock during the baseline, tone, trace, and inter-trial interval. 
6.2.1. LAB MEDIA: 51180fig2. draw a line or highlight to show the difference between shock and no shock condition
6.3. When returned to the original context, animals receiving the aversive shock stimulus showed consistently higher freezing behavior over the 8 minute period.

6.3.1. LAB MEDIA: 51180fig3highres. draw a line or highlight to show the difference between shock and no shock condition
7. Conclusion (said by authors on camera)

7.1. Gregory Smith: After watching this video, you should have a good understanding of how to use trace fear conditioning in order to understand hippocampal-dependent learning and memory in mice. 

Provided Media

Authors, please list all additional* 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, 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.  

*Figure files already uploaded do not need to be provided again unless modifications have been made.

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.
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