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Authors, please revisit the brief questionnaire below.   NOTE: Step numbers have changed from the previous document. Please re-address questions C and D to help the videographer obtain the best shots for your video. 
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____NO_____  (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? Yes _____ 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 by their protocol number. 5.1, 5.2, 5.3, 5.4, 5.5, 5.6
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.___N/A___________

E.  Will the filming need to take place in multiple locations? (Y/N) __Yes_____ If yes, how far apart are the locations? __Same building, one floor above.
1. Introduction (Schematic Overview and Interview)

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

The overall goal of this procedure is to train rats in the open-field tower maze task. (Intro)
This is accomplished by first building the maze apparatus. (P1)
The second step is to pair-house and handle the rats. (P2)
Next, rats are acclimated to and pre-trained in the maze. (P3)
The final step is to administer response- or place-training and testing procedures. (P4)
Ultimately, the percent of first-choice correct responses for each rat is recorded to determine its rate and magnitude of learning in the maze. (P5)
P1: LAB MEDIA: JoVE53227_Lipatova_schematic overview.pptx. P1. Show the diagram in P1 with yellow length markers and rectangular food towers removed. First bring in the food towers and then the yellow lines with associated text.
P2: LAB MEDIA: JoVE53227_Lipatova_schematic overview.pptx. P2. Start with the empty cage in the upper part of the image.  Place the two rats inside. Then place one rat into the hands below.

P3: LAB MEDIA: JoVE53227_Lipatova_schematic overview.pptx. P3. Start with the maze with the rat and red circles removed.  Add the red circles to the food towers and then the rat to the maze

P4: LAB MEDIA: JoVE53227_Lipatova_schematic overview.pptx. P4. Start with the maze with the rat, red circle and black dots on top of the towers removed.  Add the red circles and black dots and then the rat.  Move the rat around to explore the maze.
P5: LAB MEDIA: JoVE53227_Lipatova_schematic overview.pptx. P5. Continuing from P4, move the rat over to the tower with the red circle.  Next, show the graph on the right
[image: image1.jpg]



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

1.1. Olga Lipatova: The main advantage of this technique over existing methods, like the water maze, is that the open-field tower maze is a non-aversive appetitive task. Therefore, “stress” is eliminated as a potential intervening variable. 
1.2. Matthew Campolattaro: This method can help answer key questions in the behavioral neuroscience field, such as what effect hormones have on learning and memory processes in the absence of stress.  

1.3. Erin Mabry: Though this method can provide insight into the neural mechanisms of learning and memory in the adult rat, it can be used with other model systems such as mice and rodents of different ages. 
Protocol (read by voice talent at JoVE):

2. Open-Field Tower Maze (OFTM) Construction 
(The maze was not actually re-constructed. Shots of various parts of the maze were filmed to indicate the specified step.)
2.1. After constructing the circular maze [2.1.1-WIDE], decorate the interior surface using four distinct black and white patterns [2.1.2-MED].
2.1.1. Film as written 
2.1.2. Film as written 
2.2. Next, build four “food towers” and secure them to the maze floor [2.2.1-MED]. In addition, build three “pre-training towers” and tape them in place for use during the pre-training phase [2.2.2-MED].
2.2.1. Film as written 
2.2.2. Film as written (An additional optional shot for this was also filmed)
2.3. Glue black plastic food cups to the top of each food tower [2.3.1-CU]. Top each food cup with a screw top lid ventilated with three small holes [2.3.2-CU].
2.3.1. Film as written 
2.3.2. Film as written 
2.4. Lastly, hang a 60 watt bulb to dimly illuminate the maze room [2.4.1-MED] and mount a digital video camera to the ceiling to record sessions for later analysis [2.4.2-MED].
2.4.1. Film as written 
2.4.2. Film as written 
3. Animal Preparation
3.1. Before training, each experimenter should handle all rats for 4 minutes a day for a total of seven days [3.1.1-MED].
3.1.1. Film as written 
3.2. To motivate the rats to retrieve rewards, place them on a food restricted diet that allows one hour of free-feeding per day [3.2.1-MED].
3.2.1. Film as written 
3.3. Double-house female rats throughout the duration of the experiment to promote lower levels of anxiety [3.3.1-MED].
3.3.1. Film as written 
4. Pre-training Procedures
4.1. To begin the pre-training procedure, bait each uncapped food cup on the seven towers with a food reward [4.1.1-MED].
4.1.1. Film as written 
4.2. When ready, place a rat into the maze in a random location [4.2.1-MED]. Allow the rat to explore until it finds and consumes all seven food rewards [4.2.2-MED].
4.2.1. Film as written 
4.2.2. Film as written 
4.3. If the rat does not retrieve all of the food rewards within ten minutes [4.3.1-MED], remove it from the maze and repeat this procedure the following day [4.3.2-MED]. 
4.3.1. Rat in the maze not investigating towers (Use footage from 4.2.2 when the rat investigates before consuming any reward)
4.3.2. Film as written 
4.4. If a rat does not retrieve and consume all seven food rewards within the first two days [4.4.1-MED], allow it additional 30 minute sessions until the food rewards are retrieved [4.4.2-MED]. 
4.4.1. Talent placing rat in maze (different angle from 4.2.1)
4.4.2. Rat in maze investigating towers 
5. Place-Training & Response-Training Procedures
5.1. First, assign each rat to two of four start locations [5.1.1-MED]. Counterbalance the start location, type of learning, the “correct tower” for place learners, and the “correct turn” for response learners [5.1.2-SCREEN].
5.1.1. Talent sits at computer and loads program
5.1.2. To be submitted by author
5.2. At the start of each training day turn on a noise machine [5.2.1-MED] and open the video recording program [5.2.2-MED].
5.2.1. Film as written 
5.2.2. Film as written 
5.3. Bait all four towers and cover three out of the four food cups [5.3.1-MED], leaving the food reward on the “correct” tower exposed [5.3.2-CU]. 
5.3.1. Film as written 
5.3.2. Film as written 
5.4. When ready, start video recording and place the rat in the maze at its assigned start location [5.4.1-MED]. Move behind a curtain to observe the rat’s behavior on a computer monitor [5.4.2-MED].
5.4.1. Film as written 
5.4.2. Film as written 
5.5. Immediately after it retrieves the reward [5.5.1-CU] or after three minutes, remove the rat [5.5.2-MED] and stop video recording [5.5.3-MED].
5.5.1. Rat retrieves reward
5.5.2. Film as written 
5.5.3. Film as written 
5.6. Place learning requires solving the maze by finding a specific location using spatial cues [5.6.1-MED]. Always use the same “correct” food tower, and place the rat in one of two start locations [5.6.2-MED]. For example, bait tower D and release the rat from start location ‘2’ or ‘3’ [5.6.3-LM].
5.6.1. Talent places rat in maze
5.6.2. Overhead shot of rat during place learning
5.6.3. JOVE_Lipatova_Figure_2.pdf. Panel A. Left side. Highlight the D and label it “Correct tower” then highlight the numbers 2 and 3 and label them “Start locations”
5.7. For response-learning rats, switch the “correct” food tower depending on the start location [5.7.1-MED]. Response-learners solve the maze by learning to make a specific turn, regardless of its starting location in the maze [5.7.2-MED]. For example, bait tower D and release the rat from start location ‘3’, or bait tower B and release that same rat from start location ‘2’ [5.7.3-LM].
5.7.1. Talent baits different food tower
5.7.2. Overhead shot of rat in maze during response learning, preferably making a turn (Could not get a rat to make a specific turn)
5.7.3. JOVE_Lipatova_Figure_2.pdf. Panel B. Left side. Highlight the D and label it “Correct tower” then highlight the number 3 and label it “Start location”. Highlight the B and label it “Correct tower” then highlight the number 2 and label it “Start location”

5.8. Administer 48 training trials across 12 days with four trials per day [5.8.1-MED].
5.8.1. Film as written (Filmed talent flipping through notes with location counterbalancing for 12 days)
6. Start Location Switch Testing Procedures
6.1. After all the rats perform at their asymptotic level, carry out a “Start Location Switch Test” to test the persistence of the learned behavior [6.1.1-MED/WIDE].
6.1.1. Talent could re-enter the room or set up the maze to demonstrate the passage of time
6.2. First, counterbalance novel start locations for each rat [6.2.1-SCREEN].  Then, follow the procedures for each training trial demonstrated earlier with the new start locations [6.2.2-MED]. 
6.2.1. To be submitted by author
6.2.2. Film as written 
6.3. For a place-learning rat that was originally released from location ‘2’ or ‘3’, place the rat in either of the new start locations '1' or '4' [6.3.1-LM].
6.3.1. JOVE_Lipatova_Figure_2.pdf. Panel A. Right side. Highlight the D and label it “Correct tower” then highlight the numbers ‘1’ and ‘4’ and label them “New Start locations”. 

6.4. For a response-learning rat that originally learned to turn right, place the rat in either of the new start locations ‘1’ or ‘4’ and bait either tower A or C, respectively [6.4.1-LM].
6.4.1. JOVE_Lipatova_Figure_2.pdf. Panel B. Right side. Highlight the numbers ‘1’ and ‘4’ and label them “New Start locations” and then highlight towers ‘A’ and ‘C’ and label them “New correct towers”. 

6.5. Administer eight start location switch test trials across two days with four trials per day [6.5.1-MED].
6.5.1. Film as written (Filmed talent going over notes with novel start location counterbalancing for 2 days)
7. Data Analysis
7.1. A novel experimenter blinded to the treatment groups should score the video-taped trials [7.1.1-MED]. Begin by counting the number of attempts a rat makes to find the “correct” tower on each trial [7.1.2-SCREEN]. 
7.1.1. Talent sits at computer and views data
7.1.2. To be submitted by author (A shot was filmed for this step of talent marking the number of attempts in a score sheet) 
7.2. Next, calculate the likelihood that a rat finds the reward on its first choice within each training day [7.2.1-SCREEN]. Construct learning curves using this percentage across training days [7.2.2-MED]. 
7.2.1. To be submitted by author
7.2.2. Over the shoulder of Talent at computer
7.3. Lastly, exclude rats from the analysis if their performance across the trials fails to reach a predetermined set of criterion [7.3.1-MED].
7.3.1. Film as written 
8. Representative Results: Place and Response Learning
8.1. Rats given cycling estradiol-replacement required fewer trials to reach acquisition criteria during place learning while response learning rates were similar between treatment groups [8.1.1-LM].
8.1.1. LAB MEDIA: 53227_Lipatova_Figure3.pdf. Highlight the difference in performance between the place and response groups for the cycling treatment
8.2. Performance levels improved throughout the training trials during place training for all treatment groups [8.2.1-LM]. However, rats given cycling estradiol treatment had higher percentages of 1st choice correct trials overall [8.2.2-LM].
8.2.1. LAB MEDIA: 53227_Lipatova_Figure4.pdf. Draw an arrow to show the increase in performance over time
8.2.2. LAB MEDIA: 53227_Lipatova_Figure4.pdf. Highlight the dotted line with triangles to demonstrate the increased response in the cycling group
8.3. Performance also increased throughout response training for all treatment groups. In this case, treatment type had no significant effect on the rate of response learning [8.3.1-LM].

8.3.1. LAB MEDIA: 53227_Lipatova_Figure5.pdf. Draw an arrow to show the increase in responses over time and then highlight all three lines to show that they increase similarly. 
8.4. After switching the start location, place-learners were initially impaired, regardless of treatment [8.4.1-LM]. However, the difference in performance between vehicle-treated and estradiol-treated rats became larger on the second trial block [8.4.2-LM].  All rats returned to pre-switch test levels when they were subsequently trained on their original start location [8.4.3-LM].
8.4.1. LAB MEDIA: 53227_Lipatova_Figure6.pdf. Highlight the first set of data points
8.4.2. LAB MEDIA: 53227_Lipatova_Figure6.pdf. Highlight the difference between the second set of data points
8.4.3. LAB MEDIA: 53227_Lipatova_Figure6.pdf. Highlight the third set of data points
8.5. Response-learners were impaired when given the switch start location test [8.5.1-LM]. However, pairwise comparisons revealed that performance in estradiol-treated rats recovered to pre-switch levels on the second trial block [8.5.2-LM].  All rats returned to pre-switch test levels of performance when they were subsequently tested with their original start location [8.5.3-LM].
8.5.1. LAB MEDIA: 53227_Lipatova_Figure7.pdf. Highlight the first set of data points
8.5.2. LAB MEDIA: 53227_Lipatova_Figure7.pdf. Highlight the difference in the second set of data points
8.5.3. LAB MEDIA: 53227_Lipatova_Figure7.pdf. Highlight the third set of data points
9. Conclusion (said by authors on camera)

9.1. Olga Lipatova: While attempting this procedure, it’s important to remember to keep the maze conditions constant throughout the duration of the experiment and avoid stressing the rats when handling them.

9.2. Matthew Campolattaro: Following this procedure, other methods like stereotaxic surgery and drug administrations can be performed in order to identify the brain regions important for acquisition, expression and retention of response- and place-learning. 
9.3. Erin Mabry: After watching this video, you should have a good understanding of how to train and test adult rats in the open-field tower maze.

      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.
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