Study Guide Exam3
Motor Systems

How does the motor cortex code motor information?

Be familiar with the Hochberg paper you read.  Look at the questions and answers you handed in.

Think in an integrated way. e.g. we discussed the role of hormones in circadian rhythms, modulation of circuits and social behavior

Circadian Rhythms

What are circadian rhythms and why are they important? 

You should be familiar with the terms entrainment, zeitgebers, free-running and phase shift. 

Is it easier to adjust your clock forward or backward? Why?

What experimental evidence (in vitro and transplant studies) is there for the SCN as a clock?

What is the molecular level explanation for time keeping in the SCN? (look at the animation)
Modulation 
Structural change:
Briefly describe the 6 basic steps of establishing structure in development: neurogenesis, cell migration, cell differentiation, synaptogenesis, cell death, synapse rearrangement.

(1 sentence each)

When is structural change a good option?

Use the example of the electric fish (chapter 8) to describe the impact of hormones in triggering structural change. What triggers the hormonal change? Why? What is the neural outcome? What is the behavioral outcome?

Biochemical change:
If you know the wiring diagram do you have all that you need to understand the mechanism underlying behavior?
How can the system be changed without being rewired? Use an example to describe the impact of the local biochemical environment on the output of the circuit.

When is this type of modulation advantageous?

Social Bonding
Voles
Describe the partner preference behavioral test.  What results do you see for prairie voles that mate compared to those that do not? (could you draw a graph showing this?)
What behavior would you expect to see for this test if voles were not allowed to mate but were infused with either oxytocin or vasopressin? (for males and females).  What would you expect to see if the receptors for these hormones were blocked?

The brains of montane/meadow and prarie voles differ in the number of receptors for oxytocin and vasopressin.  What and where are the main differences? 

Behaviorally what happens when you insert a gene to create more receptors in the ventral palladium of the meadow vole? Why?

What is the hypothesized role of dopamine in this bonding?

Humans
Read the Walum et al paper 

microsatellite differences associated with vasopressin genes in males and how this correlates with pair bonding behavior.

What did they do? What motivated the study?

What did they find?

Can you think of any problems with either the method or interpretation ?
