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Like the mice studied by Freund, et al. in Emergence of Individuality in Genetically Identical Mice, all animals display complex behaviors. When these behaviors are investigated in carefully controlled settings in the lab or in the field, we can better understand the underlying biology and/or neurobiology of the organism. This virtual lab on mouse behavior will help guide you through several experiments designed to quantify complex behaviors, such as those exhibited by mice living in a cage, and use these measurements to help us learn more about basic neurobiology.

For this activity, you will now control the activity of a virtual mouse traveling around a large cage monitored by a grid of radio frequency identification  (RFID) antennas to track the mouse’s location.  As you move the mouse around the cage, the antenna locations turn blue and become darker the more time the mouse is in that location. Also notice that the Roaming Entropy score for that mouse is calculated in real time.

Before you start the activity below, think about and answer the following questions:

1. What is Roaming Entropy? Why is it a useful measurement?

2. What types of activities would give a mouse attain a high Roaming Entropy or a low Roaming Entropy score?

3. What are some advantages to tracking mouse activity with this type of RFID system? Any disadvantages?


Activity:
You now control a mouse moving around a large, enriched environment that is monitored by many RFID antennas. In three different trials, your mouse will have three different overall behavioral patterns, which may or may not yield different Roaming Entropy scores.   

First, choose different items that your mouse will have access to in its environment, such as a nest, water, food, running wheel, etc., and decide where these items are placed (nest in upper right corner, water in lower left corner, etc.).

Behavior 1: Your mouse is very methodical. It wakes up at the same time every night (mice are generally nocturnal), gets water, then food, then goes for a run, gets more water, then sleeps at the same time each day. Calculate its Roaming Entropy score if it does the same routine every day for a week (until it has slept in its nest seven times). 

Behavior 2: Your mouse is anything but predictable. It does something different every day, and no two days are alike this week. Calculate its Roaming Entropy score for a different pattern of activity each day for a week (until it has slept in its nest seven times). 

Behavior 3: Like the mice in the paper by Freund et al., your mouse gets more and more adventurous over time. It may start out with a routine like the mouse in Behavior 1, but by the end of the week, it is behaving more like the mouse in Behavior 2. Calculate the Roaming Entropy score for this mouse over the course of a week (until it has slept in its nest seven times).


Questions:
1. Which of your mice had the highest Roaming Entropy Scores? Which had the lowest? Does this make sense with your answers from the thought questions #1 and #2 from above? How or how not?

2. In the paper, the authors correlated a mouse’s Roaming Entropy score with the number of new neurons made in the hippocampus. If you were to examine the brain of your mouse, which behavior pattern (Behavior 1, 2 or 3) would you expect to be associated with the most new neurons? Why?

3. Moving around a cage is just one type of mouse behavior. Like humans, mice do a lot of other things that affect their growth and health (think about eating, sleeping, grooming, exercise, social relationships, etc.) What other mouse behaviors might be associated with adult neurogenesis? How would you design an experiment to test your idea? 
