Syllabus: NEURO 689/NSCI 592
Spring 2010

George Mason University

Neuroscience Program

Function of the Mammalian Hippocampus

Professor James L. Olds

jolds@gmu.edu
Office Hours:

T.A.’s:

David Hamilton (dhamilt5@gmu.edu)

Dale Davidson (rzzzzz@hotmail.com)
Textbook: Per Anderson (ed.) The Hippocampus Book (Oxford Neuroscience Series)

Additional required reading from: O’Keefe and Nadel, The Hippocampus as a Cognitive Map (http://www.cognitivemap.net/HCMpdf/HCMChapters.html) ISBN-13: 978-0-19-510027-3
Course overview: The mammalian hippocampus is perhaps the most studied structure in neuroscience yet its functional role remains something of a mystery. While its internal circuitry has been well characterized and mapped, the fact that its glutamatergic afferents and efferents are themselves transitional cortical regions that have “broad reach” across the cerebral cortex has made the question of function a complicated one (certainly more than for primary visual V1). Nevertheless, a broad consensus has emerged that the hippocampus has something to do with learning and memory. The combination of vast amounts of experimental data and the sense that such an anatomically beautiful structure could subserve mnemonic function continues to propel new investigators towards the question of hippocampal function more than 100 years after the seminal work of Cajal.

In this seminar/lecture course, we review the literature on hippocampal function over the course of the past decades, with emphasis on the most recent findings made possible by such new methodologies as brainbow, tetrode recording and non-invasive human brain imaging (e.g. fMRI). Above all, this is a synthetic course. 
Student Course Work and Grading:
The mid-term exam will be open-book essay questions and the final exam will be a c. 20 page “position” paper (not-including references). Grades will be calculated on the basis of classroom participation (including use of the Blackboard discussion groups 10%), the mid-term (30%) and the final exam paper (60%).

The expectation is that students will comply with the honor code of George Mason University and especially that all course work is authored solely by the student.

Course Schedule: MWF 1:30-2:30PM Krasnow Seminar Room

Week 1:

January 20: Course overview, expectations, and broad perspectives. 

Reading: Chapter 1,2
January 22: Hippocampal Anatomy Review—internal circuitry. 

Reading: Chapter 3, Begin Reading O’Keefe and Nadel

Week 2:

January 25: Hippocampal Anatomy Review—afferents and efferents (glutamate only)

Reading: Chapter 3

January 27: Comparative Hippocampal Neuroanatomy

Reading: Chapter 3

January 29: Non-glutamatergic afferents to the hippocampus

Reading: Chapter Chapter 3

Week 3:

February 1: Synaptic Function Overview

Reading Chapter 6

February 3: Glutamatergic synaptic function

February 5: GABAergic synaptic function

Week 4:

February 8: Hippocampal neurochemistry overview
February 10: Molecular Mechanisms of synaptic function

Reading: Chapter 7
February 12: Molecular Mechanisms continued

Reading: Chapter 7
Week 5:

February 15: Local Circuits

Reading: Chapter 8
February 17: Structural Plasticity

Reading: Chapter 9
February 19: Neurogenesis

Reading: Chapter 9
Week 6:

February 22: Molecular genetics of the alcohol syndrome and epilepsy in the hippocampus

Reading: To be assigned

February 24: Synaptic plasticity in the Hippocampus

Reading: Chapter 10

February 26: LTP, LTD, STDP—models for what?

Reading: Chapter 10
Week 7

March 1: Mid-term examination (should be done reading O’Keefe and Nadel)
March 3: Theta and Gamma 
Reading: Chapter 11

March 5: Theta II—intrinsic/extrinsic, theta phase precession
Reading: Chapter 11
Spring Break: March 8-12

Week 8: 

March 15: Place Cells I (historical perspective)
Reading: Chapter 11

March 17: Place Cells II (rodents to monkeys including head direction cells)
Reading: Chapter 11
March 19: Entorhinal Cortex and Place Cells/Grid Cells
Reading: Chapter 11+ Moser paper
Week 9:

March 22: Animal models of hippocampal learning

Reading: Chapter 11

March 24: Role of the hippocampus in sleep

Reading: Chapter 11 continued

March 26: The lesioned hippocampus: Animal and Human Studies

Chapter 12

Week 10:

March 29: Non-invasive human brain imaging methods
Reading: to be assigned

March 31: Human and monkey functional imaging studies
Reading: to be assigned
April 2: Patch clamp and other electrophysiological approaches
Reading to be assigned
Week 11:

April 5: Interneurons I (anatomy and physiology)
Reading: Chapter 5, Chapter 8
April 7: Interneurons II (function, circuits and modulators)
Reading: Chapter 5, Chapter 8
April 9: Spreading Depression/Bursting
Reading: To be assigned
Week 12:

April 12: Clinical Correlates: Epilepsy, Aging, Alzheimer’s Disease
Reading: Chapter 16
April 14: Tyler’s Memory Indexing Theory and related hypotheses
Reading: To Be Assigned
April 16: O’Keefe and Nadel—The Cognitive Map, London Taxi Drivers
Chapter 2 of their book (on-line)

Week 13: 

April 19: Modeling the hippocampus: approaches
Reading: Chapter 14
April 21: The Hippocampome

Reading: To be assigned
April 23: Is the Papez circuit still relevant?
Reading: To be assigned
Week 14: 

April 26: Neuro-evo: how the hippocampus has evolved

Reading: To be assigned (Butler paper)
April 28: What can we finally say about hippocampal function

Reading: Chapter 12, 13
April 30: Questions re. exam
Week 15:

May 3: Final Exam Paper due
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