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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. _____3.1, 3.3, 3.5, 3.6, 3.7, 3.8 ______________________________________

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._3.3__________________________

E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? ___Same building: ground floor behavioral testing room (inside animal facility); first floor for lab-office (for the interview)________________________________________________

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 assess the mouse hippocampal CA3-dependent cognitive function, combining the spatial relocation test with selective gene knock-down in the CA3 region. (Intro – title card). 
This is accomplished by first stereotactically injecting an adeno-associated virus in the hippocampal-CA3 to knock-down the gene of interest in this region (P1 – Show the image of the brain in cross section without the green coloring. Have the blue/green pipette appear on one side and then the green coloring appear. Then the pipette moves to the other side and again the ‘hippocampus’ turns green). 
The second step is to habituate the mice to the Y-maze arena for 10 minutes in two consecutive days (P2 – move the mouse into the Y maze with the timer showing 2 x 10 min). 
On the next day, the mice are exposed to two similar objects located at the end of two of the three arms of the Y-maze for 10 minutes (P3 – Show the 24h clock, and then move the mouse into the Y maze with the 10 min timer).
The final step is to re-expose the mice 30 minutes later to the Y-maze, where one of the objects is relocated in a new position (P4 – show the 30 min clock and then move the mouse into the maze with the 5 min timer). 
Ultimately, the mouse exploration time to each of the two objects is used to show changes in cognitive function (P5 – show the two histograms). 
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Prof. Dr. Ulrich Schmitt: The main advantage of this technique over existing methods, like the Morris water maze, radial arm maze and Barnes maze, is that it is short, less stressful, does not require food deprivation or repeated training and provides a clear readout of the memory function of the mouse.   

1.2. Dr. Konstantin Radyushkin: Generally, individuals new to this method will struggle because _the considerable amount of different protocols described in the literature and the low exploration time of the animals to the objects.
Protocol (read by voice talent at JoVE):
2. Preparation for the Spatial Object Relocation Test
2.1. Begin behavioral testing at least 4 weeks after microinjection to introduce AAV expressing the short-hairpin RNA of interest into the CA3 region of the hippocampus [2.1.1-WIDE]. Handle the mice daily one week before testing to habituate the animals to the experimenter [2.1.2-MED]. 
2.1.1. Talent takes a cage of 3-4 week post surgery mice off the shelf and places it on a suitable surface. 
2.1.2. Talent opens the cage and picks up a mouse to handle it. 
2.2. If the animals are not housed in the testing room, move the animals to the testing room at least one-hour prior to the test [2.1.2-WIDE].  
2.2.1. Talent transferring the mice to the testing room on a trolley. 
2.3. Place the gray PVC Y-maze, consisting of three arms at 120 degrees from each other, in the center of the testing chamber [2.3.1-MED-TXT]. Multiple chambers can be used in order to test groups of mice at the same time [2.3.2-MED-TXT]. 
2.3.1. *film as written. TEXT: 30 x 10 x 15 cm
2.3.2. An additional chamber is placed. TEXT: 110 x 110 x 130 cm
2.4. To avoid arm preferences, ensure that none of the arms are perpendicular to any chamber wall [2.4.1-MED], and that the light in the arena is evenly distributed with a peak around 15-20 Lux in the center of the arena Note: for filming purposes the light level was brighter [2.4.2-MED – over the shoulder]. 
2.4.1. An arm is moved so that it is not perpendicular to the chamber wall. 
2.4.2. Talent checks the light in the center of the arena with a light meter.  
2.5. Place extra-maze spatial cues at the top of the testing chamber walls [2.5.1-WIDE]. Cues made from white paper cut into different shapes to contrast with the black walls are used here [2.5.2- MED – over the shoulder]. 

2.5.1. *film as written. 

2.5.2. Talent placing more cues (white ones on black walls). 

2.6. Also, add different intra-maze cues to the end of each arm of the Y-maze to distinguish them [2.6.1-MED],  [2.6.2-WIDE]. 

2.6.1. *film as written. 

2.6.2. *film as written. 

2.7. If using more than one apparatus at the same time, counterbalance the position of the arms within the chambers [2.7.1-WIDE]. 

2.7.1. *film as written. 

2.8. Lastly, set up the recording equipment [2.8.1-MED]. 

2.8.1. *film as written. The whole set-up procedure does not need to be shown. Instead we could just show the camera being moved into position. 

3. Spatial Object Relocation Test
3.1. For two consecutive days, habituate each mouse to be tested by placing the mouse in the center of the Y-maze [3.1.1-MED] and allowing it to explore for 10 minutes [3.1.2-CU]. 

3.1.1. Talent removes the mouse from the cage and places it in the center of the maze. 

3.1.2. A countdown timer set to 10 minutes is started. 

3.2. After 10 minutes have elapsed return the mouse to the home cage [3.2.1-MED]. 

3.2.1. *film as written. 

3.3. Then clean the surface of the Y-maze thoroughly with water and dry it with paper afterwards [3.2.2-MED – over the shoulder].
3.3.1. *film as written. 
3.4. On the day of the test, put two identical objects at the end of two of the arms in the Y-maze [3.4.1-MED]. Place the objects at the end of the arm approximately 5 cm from the wall, allowing space for the mice to travel around the object [3.4.2-CU]. 
3.4.1. *film as written. One object is placed. 
3.4.2. The second object is placed at the end of the arm 5 cm from the wall. 
3.5. If using more than one apparatus, counterbalance the position of the objects between chambers and mazes [3.4.1-WIDE]. 
3.5.1. *film as written. 
3.6. For the acquisition trial, allow each mouse to explore the maze for 10 minutes [3.6.1-MED]. 

3.6.1. Show a mouse in the maze and a countdown timer counting down from 10 minutes in the foreground. 

3.7. Then return the mouse to the home cage for the desired inter-trial interval [3.7.1-MED]. Thirty minutes is used here [3.7.1-MED- over the shoulder]. 

3.7.1. *film multiple takes as written. Shot will be reused once. 

3.7.2. Talent sets the timer to 30 minutes. 

3.8. Thoroughly clean and dry the maze and the objects [3.8.1-WIDE]. Place two new clean objects in the Y-maze: one in the previous position and the second one in the previously empty arm [3.8.2-MED]. 

3.8.1. *film multiple takes as written. 

3.8.2. *film as written. 

3.9. This time, in the retrieval portion of the experiment, allow each mouse to explore the maze with the objects for 5 minutes [3.9.1-MED]. 

3.9.1. Show a mouse in the maze and a countdown timer counting down from 5 minutes in the foreground. 
3.10. After the 5 minutes have elapsed, return each mouse to the home cage [3.10.1-MED]. 
3.10.1. Use 3.7.1. 
3.11.  Thoroughly clean and dry the arena and the objects [3.11.1-WIDE] and disinfect with 70% ethanol at the end of the experiment [3.11.2-MED].  
3.11.1. Use 3.8.1. 
3.11.2. *film as written. 
4. Data Analysis

4.1. Measure the total distance traveled for each experimental group, as differences in distance traveled may bias object exploration time and mask the results. Exploration time also may differ with the type of maze used [4.1.1-LM]. 
4.1.1. LAB MEDIA: 53054_Figure2_R1
4.2. Analyze the videos measuring the exploration time of each of the objects [4.2.1-MED – over the shoulder]. Consider an object explored when the mice touch the objects with the nose, forepaws or vibrissae [4.2.2-CU LM]. Exclude mice when they do not explore both objects [4.2.3-LM].  
4.2.1. Footage of Talent working at the computer, analyzing the videos. 

4.2.2. Footage of a mouse touching an object with its nose, forepaws or vibrissae. 

4.2.3. Footage of a mouse avoiding an object. 

4.3. Also, discard data from mice that explore the objects for less than 5 seconds. Total exploration time of the objects should not differ between groups [4.3.1- CU LM]. 
4.3.1. An object is explored for less than 5 seconds. 
4.4. Calculate the index of recognition as a measure of memory function for each mouse [4.4.1-MED].  
4.4.1. Shot of talent working at the computer. 
5. Results: Spatial Object Relocation Results After Knockdown of Down-Regulated in Renal-Cell Carcinoma 1 Gene (DRR1) in the CA3 Region. 
5.1. Spatial memory function was impaired in AAV-shDRR1 injected mice compared to AAV-shSCR mice in the spatial object relocation test [5.1.1-LM-TXT]. Only AAV-shSCR mice were able to discriminate between the old and new object position, as shown by the different exploration time of the old and new location of the objects [5.1.2-LM].
5.1.1. 53054_Masana_Figure 3A. TEXT: shSCR n=18; shDRR1 n=19
5.1.2. 53054_Masana_Figure 3A. Video Editor please highlight the results in blue. 
5.2. The index of recognition, which is the percentage of exploration of the object in the new location compared to total exploration time during the retrieval phase, was significantly reduced in AAV-shDRR1 compared to AAV-shSCR mice. 
5.2.1. 53054_Masana_Figure 3B.
5.3. As seen here, total exploration time was not significantly different between groups…
5.3.1. 53054_Masana_Figure 3C 
5.4. … and total distance traveled in the maze was comparable between groups. 
5.4.1. 53054_Masana_Figure3D. 
6. Conclusion (said by authors on camera)
6.1. Konstantin Radyushkin: Following this procedure, other behavioral tests can be performed in order to further assess the behavioral phenotype of the mice.

6.2. Dr. Schmitt: After watching this video, you should have a good understanding of how to  assess the hippocampal CA3-dependent cognitive function using the spatial relocation test in mice. 
Provided Media

5. 1.1 - 53054_Masana_Figure 3A.

5.2.1 - 53054_Masana_Figure 3B.
5.3.1 - 53054_Masana_Figure 3C.
5.4.1 - 53054_Masana_Figure3D. 
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


