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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No.  
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? Please list 4-6 steps:
1. Nose plug preparation.

2. Naris occlusion in a rat pup.

3. Scented bedding preparation.

4. Odor plus stroking training.

5. Two-choice odor preference testing.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  
Naris occlusion in the pup is the most critical step in this procedure. Care should be taken during nose plug insertion to prevent bleeding and tissue damage. This requires holding the head of the pup firmly and inserting the nose plug in a gentle, rotating motion. Applying local anesthetic jelly around the tip of the nose plug acts both as an anesthetic for any minor pain associated with plug insertion and a lubricant inside the naris. 
1. Introduction (Schematic Overview and Interview)

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

Video editor: graphics are in ‘51808_Yuan_Schemetic (3).pptx’ (uploaded 3/14/14)
This protocol introduces lateralized early odor preference learning in rats using acute single naris occlusions. (Intro) 
This is accomplished by first constructing removable polyethylene nose plugs. (Video editor: P1 cartoon: animate the gray string/suture being placed through the tube [1], then a knot is made on one end [2], the tube is pulled over the knot [3], and both ends of the string cut leaving 2 mm sticking out of one end [4]) (P1)
The second step is to occlude the desired naris before behavioral training. (Video editor: P2 cartoon: animate the nose plug being inserted into the pup’s nose) (P2)
Next, prepare the scented bedding (Video editor: P3 cartoon: show just the box without the animal) and then train the animal in the scented bedding while stroking it with a paintbrush. (Video editor: animate the animal being placed on the scented bedding and then being stroked with the paintbrush) (P3)
The final step is to test for lateralized odor preference using a two-choice testing apparatus. (Video editor: P4 cartoon: show the testing apparatus first without the animals, then animate the animals being placed inside the apparatus) (P4)
Ultimately, immunohistochemistry of phosphorylated cAMP response element-binding protein, or pCREB, is used to demonstrate unilateral silencing of neuronal activity due to single naris occlusion and the reversibility of the method. (Video editor: P5 bottom cartoon: show tissue and antigen only, then animate the binding of the green antibody to the blue antigen, followed by the pink antibody that has the three biotin circles binding to the green antibody, and then the peroxidase complex binding to the biotin.  Lastly, show the top IHC images of P5) (P5)
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Bandhan Mukherjee: The main advantage of this technique over existing between-animal control methods, is that we are able to reduce variability and animal numbers through the nature of our intra-animal control experimental design. Before postnatal day 11, due to the lacking of mature anterior commissural projections, the two olfactory hemispheres are not connected. This allows us to manipulate one hemisphere independently of the other through single naris occlusion. The occluded hemisphere serves as an intra-animal control. {Take 4}
1.2. Christine J. Fontaine: Although this technique focuses on the olfactory learning in neonatal rats, the implications will allow us to answer fundamental questions regarding neuronal processes during learning and memory, such as synaptic plasticity, metaplasticity and their underpinning molecular mechanisms. 
1.3. Christine J. Fontaine: The conclusions drawn from studies using this method can be generalized to basic principles in learning and memory in mammals, especially during postnatal critical periods. This will help to build up a promising background in potential therapeutics of memory loss associated with pathophysiological conditions. This method is also suitable to study other olfaction related processes such as odor perception and coding.  {Take 1}
Protocol (read by voice talent at JoVE):
2. Nose plug Construction
2.1. The nose plug is constructed from polyethylene-20 tubing and 3-0 silk suture thread. First cut a small piece of polyethylene-20 tubing to approximately 2 cm.  
Shots:

2.1.0.
Talent walks into frame {Take 2}
2.1.1. MED: Talent setting out the tubing and thread. {2}
2.1.2. CU: 2-cm piece of tubing being cut. {3}
2.2. Then thread the silk suture through the prepared tubing such that there is thread on either side of the section of tubing. On one end of the thread outside of the plug, tie a knot.
Shots:
2.2.1. CU: Silk suture being threaded through the 2-cm tubing so that thread protrudes from either side. {2/4}
2.2.2. CU: A knot being tied on the end of thread protruding from the tubing. {1}
2.2.3. ECU: Shot of the tubing with a knot at one end.  {2}
2.3. Pull the section of tubing down over the knot in the thread. The knot should lodge inside the tubing.
Shots:
2.3.1. CU: The tubing being pulled over the knot. {3}
2.4. Trim both ends of the thread such that ~2 mm of thread is protruding from one end of the tubing.
Shots:
2.4.1. CU: Both ends of thread being trimmed so 2 mm is protruding from one end of the tubing. {1}
2.4.2. ECU: A shot of the tubing with 2 mm of thread protruding from one end.
3. Naris Occlusion before training
3.1. To begin this procedure, remove the pup from the dam and place it in a secure dish covered with regular bedding.
Shots:
3.1.1. MED: Talent transferring a pup from the dam to a dish with regular bedding. {3}
3.2. Using a cotton tip applicator, dab a local anesthetic jelly, 2% Xylocaine, on the naris to be occluded. Allow the pup to rest in the dish for ~3 minutes.
Shots:
3.2.1. CU: Pup is picked up and 2% Xylocaine dabbed on the naris with a cotton tip applicator.  {3}
3.2.2. MED: Talent putting pup back on the bedding. {2}
3.2.3. Talent – interview style to camera: “Naris occlusion in the pup is the most critical step in this procedure. Care should be taken during nose plug insertion to prevent bleeding and tissue damage.” {Comment: two versions recorded. Version one with mask (take 4) and version two without}
3.3. Next pick up the pup and hold it gently but securely in the non-dominant hand. With the dominant hand, pick up a nose plug and dab the same local anesthetic jelly around the tip from which the thread is not protruding. This will act both as an anesthetic for any minor pain associated with plug insertion and a lubricant inside the naris. 
Shots:
3.3.1. CU: Pup being picked up and held securely in the non-dominant hand. {1}
3.3.2. CU: Multiple takes from different angles of dominant hand picking up plug and then local anesthetic jelly is dabbed around the tip from which the thread is not protruding. Shot will be repeated later. {takes 1,3,4,5 were good}
3.4. Gently insert the nose plug by firmly holding the pup and slowly rotating the plug with very gentle pushes until the plug is fully inserted and only the 2-mm thread is protruding from the naris (Figure 1B). There should be no bleeding from either naris during this process. Pups with bleeding during nose plug insertion cannot be used for the experiment.
Shots:
3.4.1. CU: While non-dominant hand is holding pup, dominant hand inserts plug gently and slowly rotates the plug until only the 2-mm thread is protruding from the naris.{take 2; note that the plug was inserted into the left nostril here}
3.4.2. LAB MEDIA: 51808_Yuan_Figure1B.tif
3.5. Allow the animal to rest in the dish for 5 minutes in order to habituate to the plug before beginning the training.
Shots:
3.5.1. MED: Talent returning pup to the dish. {1}
4. Scented Bedding Preparation
4.1. To prevent odor contamination, prepare the scented bedding in a fume hood and while wearing new gloves. Place 500 ml of woodchip bedding into a plastic bag.
Shots:
4.1.1. MED: Talent at the fume hood putting on a pair of new gloves. {2}
4.1.2. MED: Talent placing 500 ml of woodchip bedding into a plastic bag. {1}
4.2. Use a syringe to draw up 0.3 ml of peppermint extract, and spray this over the bedding in the plastic bag. Tie the bag shut, shake the bag vigorously, and allow the bedding to rest in the bag for 5 minutes.
Shots:
4.2.1. CU: A syringe being used to draw up peppermint extract and then extract is sprayed over the bedding in the plastic bag. {2}
4.2.2. MED: Talent tying the bag up, shaking it vigoriously, and then letting the bedding rest in the fume hood. {1}
4.3. Place the scented bedding in a clear, shallow, 20 x 20 x 5 cm acrylic training box uncovered in the fume hood for 5 minutes before use.
Shots:
4.3.1. MED: Talent placing the scented bedding in an acrylic training box uncovered. {1}
4.4. Once the bedding is prepared, discard the used gloves. Do not allow the gloves to come in contact with the animals.
Shots:
4.4.1. MED: Talent carefully discarding used gloves. {1}
4.5. Place 500 ml unscented bedding in another clean acrylic training box, and ensure that it does not come into contact with the scented bedding or used gloves. 

Shots:

4.5.0. Talent putting on new gloves {1}
4.5.1. MED: Talent placing unscented bedding in another acrylic training box on a bench top. {2}
5. Odor Conditioning Paradigm 
5.1. Begin the odor conditioning paradigm by placing the habituated pup on the scented bedding. 
Shots:
5.1.1. MED: Multiple takes from different angles of talent putting the habituated pup on the scented bedding. Shot will be repeated later. (Pup will not be numbered for the filming) {1,2,3,6}
5.2. For experimental odor + stroke (O/S+) pups, stroke the pup for 30 seconds using a small paintbrush. Use rapid circular motions primarily around the hind region of the pup. Stroking induces norepinephrine release to the olfactory bulb and serves as an unconditioned stimulus. 
Shots:
5.2.1. CU: Multiple takes from different angles of pup being stroked with a small paintbrush, with rapid circular motions primarily around its hind region.  Shot will be repeated later. {Comment: Multiple angles shot in takes 1 and 2}
5.3. Allow the pup to rest for 30 seconds.
Shots:
5.3.1. MED: Multiple takes from different angles of talent stopping the stroking and letting the pup rest. Shot will be repeated later. {Comment: Multiple angles in take 1}
5.4. Repeat the 30-second stroking followed by 30 seconds of rest for a total of 10 minutes (TEXT: Perform 10 pairings of stroking+odor).
Shots:
5.4.1. Use shot from 5.2.1.

5.4.2. Use shot from 5.3.1.

5.5. When the 10 pairings of stroking plus odor are complete, remove the pup from the conditioning box, remove the nose plug, and return the pup to the dam.
Shots:
5.5.1. MED: Multiple takes from different angles of talent removing pup from the conditioning box. Shot will be repeated later. {Multiple angles in take 1}
5.5.2. CU: Multiple takes from different angles of nose plug being removed. Shot will be repeated later.{Comment: take 2 = MED shot of talent starting to remove plug; take 3 is CU of plug actually being removed, take 5 is another angle of take 3}
5.5.3. MED: Multiple takes from different angles of talent returning pup to dam. Shot will be repeated later. {1,2,3}
5.6. For control odor only (O/S-) pups, place the habituated pup on the scented bedding for 10 minutes without any stroking.  After 10 minutes, remove the pup from the conditioning box, remove the nose plug, and return the pup to the dam.
Shots:
5.6.1. Use shot from 5.1.1. 
5.6.2. Use shot from 5.5.1. 
5.6.3. Use shot from 5.5.2.
5.6.4. Use shot from 5.5.3.
6. Lateralized Odor Preference Testing 
6.1. Lateralized Odor Preference Testing is performed at various time points following the final training session. Testing is carried out in a 30 x 20 x 18 cm stainless steel testing chamber that is placed on top of two acrylic training boxes separated by a 2-cm neutral zone. One training box contains scented bedding while the other box contains clean, unscented bedding. 
Shots:

6.1.1. LAB MEDIA: 51808_Yuan_Figure2B.tif

6.2. Prepare one peppermint-scented bedding and one unscented bedding as shown earlier, and place each box under opposite sides of the testing chamber, 2 cm apart. Place the plastic mesh on the metal-grid floor of the testing chamber.

Shots:

6.2.1. MED: Talent placing a peppermint-scented bedding box and an unscented bedding box under opposite sides of the testing chamber, 2 cm apart. {2}
6.2.2. MED: Talent placing the plastic mesh on the metal-grid floor of the testing chamber. {1}
6.3. Remove the pup from the dam and place a firm dab of odorless silicone grease on the naris that is occluded during training. The grease can be re-applied throughout the first testing procedure as needed. 

Shots:

6.3.0. Talent removing pup from dam & placing it in dish {1}
6.3.1. MED: Talent removing pup from dam.

6.3.2. CU: A firm dab of odorless silicone grease being placed on the {comment: right} naris. {2}
6.4. Place the pup in the neutral zone of the testing chamber.

Shots:

6.4.0. Talent bringing dish to testing apparatus {3}
6.4.1. MED: Talent placing pup in the neutral zone of the testing chamber. {2}
6.5. Allow the pup to explore the chamber for 1 minute, recording how long the pup spent over the two sides of the chamber, i.e., over peppermint or neutrally-scented bedding.

Shots:

6.5.1. CU: B-roll of the pup exploring the chamber. {1}
6.5.2. MED: Talent recording the amount of time the pup spends over the two sides. {1}
6.6. Transfer the pup to a covered plastic holding chamber and allow it to rest for 1 minute.

Shots:

6.6.0.  Talent bringing holding chamber into frame {3}
6.6.1. MED: Multiple takes from different angles of talent transferring pup to a covered plastic holding chamber. Shot will be repeated later. {1,2,3 … take 4 is CU of pup in holding chamber}
6.7. Repeat the test trials for a total of 10 minutes, switching the initial orientation of the pup in the chamber in order to control for direction preferences. (TEXT:  Perform five one-minute test trials separated by five one-minute rest trials) 
Shots:

6.7.1. MED: Talent placing pup in the neutral zone of the testing chamber in a different orientation from before (in 6.4.) {3}
6.7.2. Use shot from 6.5.1.
6.7.3. Use shot from 6.6.1.
6.8. Immediately following testing, wipe away the grease from the naris.

Shots:

6.8.1. CU: Grease being wiped away from the naris of the animal. {2}
6.9. Insert a polyethylene nose plug into the opposite naris following the same naris occlusion procedure demonstrated earlier, and allow the animal to rest for 10 minutes.

Shots:

6.9.1. CU: 2% Xylocaine being dabbed on the opposite naris with a cotton-tip applicator. 

6.9.2. Use shot from 3.3.2.

6.9.3. CU: Polyethylene nose plug being inserted into the opposite naris.

6.9.4. MED: Talent putting animal back in holding chamber. {Comment: all shots recorded from before}
6.10. Subsequently, Lateralized Odor Preference Testing is performed on the pup again. When the testing is done, remove the plug and return the pup to the dam. 
Shots:
6.10.1. MED: Talent placing pup in the neutral zone of the testing chamber.
6.10.2. CU: Plug being removed.
6.10.3. MED: Talent returning pup to dam. {Comment: all shots recorded from before}
7. Results: naris occlusion is an effective method for isolating odor input and producing lateralized odor memory
7.1. (Figure 3) Single naris occlusion during odor plus stroking training leads to a lateralized odor memory that is confined to the spared naris. When pups are tested for an odor preference with the same naris occluded as during training, (Video editor: highlight the left side of the mouse cartoon-LL) they show a preference for the conditioned odor. (Video editor: highlight the first black bar in the graph - LL) This was not observed when testing was done with the opposite naris occluded. (Video editor: highlight the LR mouse and the second black bar in the graph - LR). In contrast, odor only control groups do not show odor preference regardless of which naris is occluded during testing. (Video editor: highlight the two white bars in the graph) 
Shots:
7.1.1. LAB MEDIA: 51808_Yuan_Figure3.tif

7.2. (Figure 4B) The lateralized odor training results in lateralized activation of the olfactory system during odor exposure. Immunohistochemistry of the olfactory bulb, or OB (Video editor: show the top panel only) and anterior piriform cortex, or aPC (Video editor: add the bottom panel) showed significantly less phosphorylated CREB in the occluded hemisphere following odor exposure, (Video editor: highlight the two arrows on the left) compared to the contralateral spared hemisphere. (Video editor: highlight the two arrows on the right)
Shots:
7.2.1. LAB MEDIA: 51808_Yuan_Figure4B.tif
7.3. (Figure 4A) Nissl staining demonstrates comparable cell bodies in the mitral cell layer of the OB, (Video editor: highlight the two arrows in top panel) and in the pyramidal cell layer of the PC of both hemispheres. (Video editor: highlight the two arrows in the bottom panel) 
Shots:
7.3.1. LAB MEDIA: 51808_Yuan_Figure4A.tif

7.4. (Figure 5) Twenty four hours following the removal of the nose plug, pCREB expression following odor exposure in mitral cells of the OB, (Video editor: highlight the two arrows at the top) and the pyramidal cells in the PC (Video editor: highlight the two arrows at the bottom) are comparable between the occluded and spared hemispheres.  This indicates that the effect of a single trial naris occlusion is transient and reversible, and does not result in visible longer-term neuronal damage that could affect odor perception and neuronal activation to odors during testing. 
Shots:
7.4.1. LAB MEDIA: 51808_Yuan_Figure5.tif

8. Conclusion (said by authors on camera)
8.1. Bandhan Mukherjee: Once mastered, naris occlusion can be done in less than five minutes if it is performed properly. While attempting this procedure, it’s important to be extremely careful when plugging the nostril. Any excessive force or improper technique can cause bleeding and therefore damage to the nostril. {2}
8.2. Christine J. Fontaine: Following this procedure, other methods like ex vivo electrophysiology and molecular techniques can be performed in order to answer additional questions related to synaptic plasticity.  {1}
8.3. Christine J. Fontaine: After watching this video, you should have a good understanding of how to use temporary, unilateral naris occlusions in order to lateralize odor learning and to dissect the neural circuitry underpinning memory formation.  {3}
Provided Media
1A. 51808_Yuan_Schemetic (3).pptx (uploaded 3/14/14)
3.4. 51808_Yuan_Figure1B.tif - Cartoons and pictures showing a single naris occlusion in a pup.
6.1. 51808_Yuan_Figure2B.tif - Cartoons and pictures showing a single naris occlusion in a pup.
7.1. 51808_Yuan_Figure3.tif - Odor preference testing results.

7.2. 51808_Yuan_Figure4B.tif - pCREB IHC staining following unilateral naris occlusion and odor exposure.

7.3. 51808_Yuan_Figure4A.tif - Nissl staining on adjacent slices of those in Figure 4B.
7.4. 51808_Yuan_Figure5.tif - pCREB IHC showing the reversibility of unilateral naris occlusion 24 hr following the removal of the nose plug
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 are 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.
 2014, Journal of Visualized Experiments


