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Preliminary Course Information 

 
Psychology W2480x. The Developing Brain. Fall 2007 

 
I .  Course descr iption, as it will appear in the College Bulletin 
I I .  Rationale for giving the course 
I I I .  A full descr iption of the content of the course 
IV.  Course requirements 
V.  Course outline 
I .  Course descr iption, as it will appear in the Bulletin: 

__________________________________________________________________________________________ 
 
I . W2480x. The Developing Brain 
Fall 2007: 3 pts. F. Champagne. TR 9:10 - 10:25. Room 614 Schermerhorn Hall 
Prerequisite: Psychology W1001 or W1010 or the instructor's permission. Brain development across the life 
span, with emphasis on fetal and postnatal periods. How the environment shapes brain development and hence 
adult patterns of behavior. 
 
I I . The rationale for giving the course, its role in the overall curr iculum, and its relationship to any 
specificdepartmental major, degree program, specialization, or concentration. 
This lecture course will contribute the curriculum in several important ways. It will provide students with an 
introduction to the field of neuroscience through the study of the brain during different developmental stages. 
This background will provide a basis for advanced seminars and research in the department. 
 
PSYC W2480 will fulfill the following degree requirements: 
• For the Psychology major or concentration in the College and in G. S., for the Psychology minor in 
Engineering, and for the Psychology Post-bac, PSYC W2480 will meet the Group II (Psychobiology 
and Neuroscience) distribution requirement. 
• For the Neuroscience and Behavior joint major, PSYC W2480 will meet the fourth Psychology 
requirement: “One additional 2000 or 3000 level psychology course from a list approved by the 
Psychology Departmental advisor to the program.” 
For the science requirements of the College and G. S., PSYC W2480 will count as a single term of the 
requirement, provided that students who do not have the designated prerequisite obtain instructor permission. 
We will initially cap enrollment at 95. 
 
I I I . A full descr iption of the content of the course 
This course is designed to provide students with an understanding of the process of brain development from 
embryogenesis through adulthood with emphasis on the role of the environment in directing this process. In the 
first 7 weeks of lectures, the origins of the central nervous system will be discussed. Topics will include the 
regional organization of the brain, neurogenesis, cellular differentiation, migration and targeting of neurons, 
synapse formation and refinement of the nervous system. In the second half of the course, lectures will focus on 
the infant brain and the role of experiences during infancy in modifying brain function. Topics will also include 
recent advances in our understanding of the role of gene-environment interactions and epigenetic programming 
and shaping brain development. Finally, the adaptive vs. maladaptive outcomes of environmental modifications 
to the nervous system will be discussed. Throughout the course, students will be guided through examples of 
how changes in the developing nervous system lead to behavioral patterns both in infancy and adulthood. 
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IV. Course requirements: 
Grading: Midterm exam (30%), final exam (40%), and a short (6-8pages) term paper (30%). 
 
Course outline: 

 
Week 1 
 Course introduction, overview of brain development 

Review of basic neuroanatomy 
Week 2 
 Influence of environment on brain development prior to fertilization 

 Maternal regulation of early embryonic development  
Week 3 

Regional organization of the embryo & segmentation in the central nervous system  
Generation of neurons 

Week 4 
Cellular differentiation 
Guidance and growth of axons 

Week 5 
 Selecting targets for neural connection 
 Death & survival of neurons 
Week 6 

Synapse formation 
Refinement of the nervous system 

Week 7 
Midterm Review 

Week 8 
MIDTERM Exam  

Week 9 
Behavioral development 
Programming of the infant brain 

Week 10 
Epigenetic influence on brain development 
Midterm Exam Review 
Neurotransmitters and hormones 

Week 11 
Maternal vs. paternal influences on brain development  
Sex differences in brain development  

Week 12 
 Social influence on the developing brain 

Week 13 
 Gene-environment interactions in the CNS 

 Plasticity in the adult brain 
Week 14 

Adaptive vs. abnormal brain development 
Week 15 
 Final Review 
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Reading List: 
The readings will consist of:   (1). Chapters from an textbook on brain development; (2).  Additional papers 
that provide literature reviews or research articles; and (3). 2-3 suggested additional readings for interested 
students, and for guiding term papers.  All readings will be available on the web. 
 
Textbook: 
Sanes, D.H., Reh, T.A. and Harris, W.A. (2006). Development of the Nervous System.  San Diego: 
Academic Press.         
 
Supplemental books: 

 
Rosenzweig, M.R., Breedlove, S.M. and Watson, N.V. (2005) Biological Psychology.  Sunderland: Sinauer 
Associates Inc. 
 
Reading List: 
 
Week 1 
Biological Psychology Chapters 2 & 7 
   
Week 2 
Pre-conception Influences on Development 
Ledig M, Misslin R, Vogel E, Holownia A, Copin JC, Tholey G. (1998) Paternal alcohol exposure: 
developmental and behavioral effects on the offspring of rats. Neuropharmacology. 37(1):57-66.  
 
Hales BF, Aguilar-Mahecha A, Robaire B. (2005) The stress response in gametes and embryos after 
paternal chemical exposures. Toxicol Appl Pharmacol. 207(2 Suppl):514-20. 
 
Maternal Regulation of Embryonic Development 
De Sousa PA, Caveney A, Westhusin ME, Watson AJ. (1998) Temporal patterns of embryonic gene 
expression and their dependence on oogenetic factors. Theriogenology. 49(1):115-28.   
 
Nothias JY, Majumder S, Kaneko KJ, DePamphilis ML. (1995) Regulation of gene expression at the 
beginning of mammalian development. J Biol Chem. 270(38):22077-80. 
 
Week 3 
Development of the Nervous System Chapters 1 - 3 
   
Week 4 
Development of the Nervous System Chapters 4 & 5 
 
Week 5 
Development of the Nervous System Chapters 6 & 7 
 
Week 6 
Development of the Nervous System Chapters 8 & 9 
 
Week 7 
Midterm Review 
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Week 8 
MIDTERM Exam 
 
Week 9 
Development of the Nervous System Chapter 10 
 
Austin MP, Leader LR, Reilly N. (2005) Prenatal stress, the hypothalamic-pituitary-adrenal axis, and fetal 
and infant neurobehaviour. Early Hum Dev. 81(11):917-26. 
 
Seckl JR, Meaney MJ. (2004) Glucocorticoid programming. Ann N Y Acad Sci. 1032:63-84. 

 
Week 10 
Francis DD, Szegda K, Campbell G, Martin WD, Insel TR. (2003) Epigenetic sources of behavioral 
differences in mice. Nat Neurosci. 6(5):445-6. 
 
Meaney MJ. (2001) Maternal care, gene expression, and the transmission of individual differences 
in stress reactivity across generations. Annu Rev Neurosci. 24:1161-92. 
 
Week 11 
Readings to be announced 
 
Week 12 
Readings to be announced 
 
Week 13 
Readings to be announced 
 
Week 14 
Review 

 
 

 
 
 


