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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
[bookmark: _GoBack]2.10.-2.13., 3.3., 3.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
I understand that I should not list entire sections; however, all steps in Section 2 “Shaping” need to be followed precisely in order for animals to learn the task. That’s the cumulative nature of mouse behavioural training. Missing any of the substeps will lead to poorly trained mice that will not be able to perform the memory task. 
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction	Comment by Bridget Colvin: Authors: Each author can give a maximum of two Introduction statements (not counting the Demonstrator introduction statement).
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Michelle Tong: This protocol is a simple yet effective rodent behavioral paradigm that can be used to examine the cellular or molecular mechanisms of associative learning and memory [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Michelle Tong: This behavioral paradigm is low-cost, because it doesn’t require the use of operant chambers or other large equipment, and thus can be used by researchers of any financial means [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.3. Michelle Tong: Demonstrating the procedure will be Abduselam Awol, an undergraduate researcher from my laboratory [1][2].  	Comment by Michelle Tong: Abdul has graduated and I’m currently coordinating with him to see if he would be available to return to Earlham for the filming.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Earlham College.
	


Section - Protocol
2. Shaping
2.1. Prior to shaping, construct a custom-made behavioral testing apparatus using a standard home cage [1], a black center divider [2], and two poly methyl methacrylate lids [3-TXT]. 
2.1.1. Talent placing cage onto bench
2.1.2. Talent placing divider into cage
2.1.3. Talent placing lid(s) onto cage TEXT: Both lids and divider 1-2 cm > than home cage
2.2. For the first two days after the mice have recovered from olfactory bulb cannulation surgery, bring the mice into the procedure room [1-TXT] and acclimate the animals to gentle handling for 10 minutes per day [2].
2.2.1. WIDE: Talent bringing mice into room TEXT: See text for olfactory bulb cannulation details
2.2.2. Talent handling mouse
2.3. On Day 3, place a Petri dish filled with plus-limonene-scented sand [1-TXT] filled with about ten, 5-milligram sucrose pellets into the home cages of the mice overnight [2].
2.3.1. Pellet(s) being added to sand TEXT: See text for sand preparation details
2.3.2. Dish being placed into cage
2.4. Replenish both the sand and the pellets on Day 4 [1].
2.4.1. Talent adding pellets to sand or adding dish to cage
2.5. On Days 5 and 6, mix 10 sucrose pellets into a limonene-scented dish [1] and place the dish into custom-made test chamber [2] along with one dish of sand containing mineral oil only [3].
2.5.1. Pellet(s) being mixed into dish
2.5.2. Talent placing dish into chamber
2.5.3. Mineral oil + sand dish being placed into chamber
2.6. Place each mouse into the test chamber without the center divider one at a time for 10 minutes per session [1], allowing the mice to freely explore and consume the reward pellets [2-TXT]. 
2.6.1. Talent placing mouse into chamber
2.7. Mouse exploring and/or eating pellet TEXT: Remove scented-dishes w/ sugar pellets from home cages O/N
2.8. On Day 7, place one limonene-scented and one mineral oil-scented dish of sand into the behavioral apparatus [1] and place the divider into the center of the home cage to introduce the mice to an abridged version of the final testing procedure [2].
2.8.1.  Talent placing dish(es) 
2.8.2. Talent placing device 
2.9. Place a single reward on top of the limonene-scented sand [1] and place the mouse into the resting chamber [2].
2.9.1. Pellet being placed onto sand 
2.9.2. Talent placing mouse onto chamber 
2.10. Then lift the center divider to allow the mouse to enter the test chamber to investigate and dig in the sand-filled dishes [1].
2.10.1. Divider being lifted/mouse entering test chamber Videographer: Important step
2.11. When the mouse has retrieved the reward pellet or after 5 minutes have elapsed, return the mouse to the resting chamber [1]. 
2.11.1. Talent retrieving mouse Videographer: Important step
2.12. Repeat this process for a total of 10 trials for each individual mouse [1], employing a random number generator to counterbalance the placement of the reward dish on either the left side or right side if the behavioral apparatus [2-TXT].
2.12.1. Pellet being placed onto sand Videographer: Important step
2.12.2. Talent placing dish on opposite of cage Videographer: Important step TEXT: No rest periods between trials
2.13. On Day 8, repeat the trials but progressively bury the pellet deeper and deeper in the sand on each trial [1-TXT].
2.13.1. Pellet being buried in sand Videographer: Important step TEXT: Most mice should dig for unseen pellet by 10th d8 trial 
2.14. On days 9 and 10, bury the sugar pellet as in the earlier trials [1] and increase the number of trials to 20, 1-minute trials per mouse [2-TXT].
2.14.1. Pellet being buried
2.14.2. Talent placing mouse into home cage TEXT: d9: If mice don’t dig, begin next trial >1 minute; d10: end trial if mouse digs unrewarded dish first
3. Training and Testing 
3.1. Once the mice have begun digging reliably for the unseen, odor-cued reward pellets, place a mouse into the resting chamber [1] and place two dishes of sand scented with a novel odor-pair in the test chamber, wherein a sugar pellet is already buried in the rewarded odor [2].
3.1.1. WIDE: Talent placing mouse in resting chamber
3.1.2. Talent burying the sugar pellet in rewarded dish and placing dishes
3.2. When the testing chamber is ready, lift the opaque barrier to introduce the mouse to the test chamber [1].
3.2.1. Barrier being lifted/mouse entering chamber
3.3. If the mouse digs in the unrewarded dish first, immediately return the mouse to the resting chamber [1-TXT].
3.3.1. Mouse digging in unrewarded dish Videographer: Important step TEXT: Record trial as 0
3.4. If the mouse digs in the rewarded odor first, allow the animal to retrieve the pellet before returning the mouse to the resting chamber [1-TXT].
3.4.1. Mouse retrieving pellet Videographer: Important step TEXT: Record trial as 1
3.5. If the trial lasts 1 minute without the mouse digging in either dish, return the mouse to the resting chamber [1-TXT].
3.5.1. Talent placing mouse into resting chamber TEXT: Record trial as 0
3.6. Then clean and refill the dishes before beginning the next trial for a total of 20 trials [1], performing the memory testing as demonstrated for the training procedure for any duration of interest to the researcher [2].
3.6.1. Talent cleaning dish, with sand and pellet containers visible in frame
3.6.2. Talent burying pellet in dish




Section – Results
4. Results: Representative Effects of Tyrosine Kinase (Trk) Receptor Blockade on Short-Term (STM) and Long-Term (LTM) 

4.1. Tyrosine kinase receptor inhibitor infusions do not affect the learning rate of odor-reward associations [1].

4.1.1. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize solid data line

4.2. In this representative experiment, trial blocks 2, 3, and 4 were significantly higher than trial block 1 for all of the comparisons [1], demonstrating that both groups successfully learned the odor-reward association by the end of twenty training trials [2].

4.2.1. LAB MEDIA: Figure 2B: JoVE Video Editor please add/emphasize asterisks
4.2.2. LAB MEDIA: Figure 2B

4.3. For vehicle-infused mice, comparing differences between the last trial block of training with the first trial block of testing [1] revealed a retention of the associative memory at both 2- and 48-hours post-training [2].

4.3.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize white Training TB4 data bar
4.3.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize white STM 2h and LTM 48 h data bars

4.4. For mice that received infusions of the tyrosine kinase inhibitor, the first trial block of the 2-hour test [1] did not differ from the last trial block of training [2].

4.4.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize STM 2h TB1 black data bar
4.4.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize Training TB4 black data bar

4.5. However, the memory performance was significantly lower after 48 hours [1] as compared to the end of training and to the performance of the vehicle group during this test [2].

4.5.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize LTM 48h TB1 black data bar 
4.5.2. LAB MEDIA: Figure 3: JoVE Video Editor please add bracket and asterisks over white LTM 48h TB1 and black LTM 48 h data bars

4.6. In addition, the memory for the tyrosine kinase inhibitor group at the 48-hour test was significantly lower compared to the group tested 2 hours after the training [1].

4.6.1. LAB MEDIA: Figure 3: JoVE Video Editor please add bracket and asterisks over black 2h TB1 and black LTM 48 h data bars

4.7. Together, the results demonstrate that inhibition of tyrosine kinase receptors in the olfactory bulb selectively disrupts long-term, but not short-term, odor memory [1].

4.7.1. LAB MEDIA: Figure 3  

Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Michelle Tong: The success of the training and testing depends largely on the shaping. Therefore, take your time on the shaping steps and remember that each step builds on the preceding one (Step: 2.1-2.12) [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Abduselam Awol: This behavioral protocol can be used in conjunction with any physiological manipulation, such as pharmacological agents or optogenetic or chemogenetic tools, to explore the role of specific mechanisms in memory [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.3. Abduselam Awol: This technique is especially great for facilitating training in animal handling. I hope that fellow undergraduate researchers will make use of this protocol for their learning and memory projects [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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