
Cellular Basis of Learning and Memory BI 420/520 TR 2:00-3:20 Winter 2013 
Bill Roberts 225 Huestis       541-337-4316 
 
Office hours after class (TR 3:30-4:30) or by appointment. 
 
In this course we will take an in-depth look at what cell biologists have discovered, or think 
they have discovered, about how animals learn and store memories. These questions have 
attracted a great deal of attention for more than 100 years, and the recent scientific literature 
is vast, controversial and contradictory.  It is a field full of big egos, brilliant minds, petty 
squabbles, amazing discoveries, and data to support many different hypotheses, so don’t 
expect to come away with THE answer, but a consensus is beginning to emerge on some of 
the most fundamental issues.  Remarkably, animals as different as slugs, flies and humans 
appear to use common molecular mechanisms for learning and memory, and some of the 
same molecular mechanisms are used during development of the nervous system. 
 
There will be no textbook for this course, but there will be lots of readings, which will be 
posted on Blackboard along with lecture slides. The readings will consist primarily of original 
research articles in scientific journals, augmented by review articles and book chapters. 
 
Grades will be based on 3 take-home exams (33% each).  The third exam will be due at the 
end of finals week 
 
Preliminary schedule.  No doubt, some things will change.  
1.  1/8 Introduction, historical ramblings 
2.  1/10 Types of memory; Hebb’s Learning Rule; chemical synaptic transmission 
3.  1/15  Habituation in Aplysia 
4.  1/17  Cellular mechanisms of transmitter release 
5.  1/22  Behavioral sensitization caused by presynaptic facilitation in Aplysia. 
6.  1/24  Learning in Drosophila 
          Midterm exam 1 posted. 
7.  1/29  Long-term memory in Drosophila: CREB pathway 
8.  1/31  Long term potentiation (LTP) in mammals: the basic phenomenon 
      Midterm exam 1 answers due 11:59 PM Friday 2/1 by E-mail 
9.  2/5 LTP awakens silent synapses. 
10. 2/7 CaM kinase II in LTP 
11. 2/12  Spike timing dependent LTP and LTD 
12. 2/14  TBA 
13. 2/19  TBA 
  Midterm exam 2 posted. 
14. 2/21  TBA 
15. 2/26  TBA 
   Midterm exam 2 answers due 11:59 PM Friday 2/27 by E-mail 
16. 2/28  TBA 
17. 3/5 TBA 
18. 3/7 TBA 
  Final exam posted. 
19. 3/12  TBA 
20. 3/14  TBA 
  Final exam due 11:59 PM Friday of finals week (3/22) by E-mail 
 


