
UCSF Neuroscience Graduate Program 

Neuroscience Course Descriptions 

Advanced Topics Courses, 221 -249, are offered once every two  or th ree years, depending on 
th e course. Please see Advanced Courses for th e 2007 - 2009  schedule and additi onal 
informati on. 

NS 201A: Basic Concepts in Cellular and Molecular Neuroscience.  
D. Ron 
An inte rdisciplinary intr oducti on to  fundamenta l aspects  of nervous syste m functi on. The 
course emphasizes th e ionic and molecular basis of excita bili ty , synapti c tr ansm ission and 
signal tr ansduct ion. 
Offered every Fall.  

NS 201B: Basic Concepts in Systems Neuroscience.     
M. Brainard  
I ntr oducti on to  fundamenta l aspects  of nervous syste m development, including neural 
dete rm inati on, axon guidance, and neuron- ta rget inte racti ons, and overv iew of basics of 
inte grati ve neural functi on, including sensory, mot or and lim bic syste ms, and computa ti onal 
neuroscience. 
Offered every Winte r.  

NS 201C: Genetics, Development, and Cell Biology of the Nervous System.  
H. Baier 
N201C  intr oduces th e stu dents to  geneti c and cell biological approaches to  th e assembly and 
functi on of th e nervous syste m. The f irst set of lectu res wi ll cover overarching principles of 
cellular neurobiology in th e conte xt of th e developing nervous syste m, including signaling, cell 
adhesion, and cyto skeleta l dynam ics. Topics wi ll include neurogenesis, axon guidance, dendrite  formati on, and synapto genesis. The 
second set of lectu res wi l l cover forwa rd and reverse geneti c analyses of complex neurobiological processes, including brain 
patte rning, neuroendocrine signaling, circadian rhyth ms, sensory processing, and behavior. Tuto rials and rev iew sessions wi ll deepen 
th e stu dents ' perspecti ve of mate rial presente d in th e lectu res. Emphasis wi ll be placed on an understa nding of basic concepts , as 
we ll as an appreciati on of th e major questi ons th at drive cur rent research in th ese areas. 
Offered every Spring. 

NS 214: Ethics and the Responsible Conduct of Research. 
S. Baraban 
This course wi ll cover to pics relate d to  th e responsible conduct of research such as conflict s of inte rest, responsible auth orship, 
policies regarding th e use of human and animal subject s, handling m isconduct, proper data  management, research funding rules and 
procedures. Stu dents  wi ll rev iew and present case stu dies for class discussion.  

NS 215: Laboratory Rotation. 
Sta ff 
A laborato ry rota ti on course to  fam iliar ize new departm enta l graduate  stu dents  wi th  various approaches to  neurobiological research. 
Offered every Fall, Winte r and Spring. 

NS 220: Neuroscience Journal Club. 
L. Reichardt  
Perti nent papers from th e recent neuroscience lite ratu re are read and discussed. Each stu dent must parti cipate  regularly .  Each th ird 
and fourth  year stu dent must present once during th e academic year. 
Offered every Fall, Winte r and Spring. 

NS 221: Current Topics in Neuroscience.    
L. Noble, A. Bonci 
Stu dents  wi ll read and discuss papers relate d to  th e current we ekÕs formal Neuroscience Seminar series, atte nd th e sem inar, and 
meet wi th  th e speaker. 
Offered every year. 

NS 222: Signaling in Neurobiology.     
M. Von Zastr ow 
This course wi ll discuss recepto r-mediate d signal tr ansducti on and its  regulati on at th e cellular level.  The f irst part of th e course wi ll 
be largely didacti c, rev iewi ng basic principles of informati on th eory and molecular pharmacology th at are relevant to  all signaling 
syste ms.   The second part of th e course wi ll focus on select ed recepto rs and regulato ry mechanisms th at functi on in neurons. 
Faculty  experts  in each area wi ll present a lectu re and assign relevant research paper(s)  for stu dent discussion.  Topics include G 
prote in-coupled recepto rs and regulati on, regulati on of ion channel signaling, recepto r ty rosine k inases, Wnt signaling, TGF-beta  
signaling, polarity  and chemota xis. 
Offered every th ree years. 

NS 223: Developmental Neurobiology.  
S. Pleasure 



This course wi ll cover importa nt areas of verte brate  and inverte brate  nervous syste m development. I t wi ll inte grate  f indings from 
anato m ical, cellular , molecular and geneti c approaches. Topics may include:  neural inducti on, regionalizati on of th e neural plate  and 
neural tu be, cell- ty pe specif icati on, proliferati on, apopto sis, morphogenesis, neurogenesis, gliogenesis, m igrati on, differenti ati on, 
axon path finding, dendrito genesis, synapto genesis.  
Offered every th ree years. 

NS 225: Neurobiology of Disease. 
S. Finkbeiner 
Lectu res and stu dent - led discussions on physiological and m olecular bases of diseases such as Alzheimer's, Park inson's, multi ple 
sclerosis, epilepsy, auti sm , addicti on, tr iple repeat and prion diseases.  
Offered every two  years. 

NS 230: Topics in Membrane Biophysics and Synaptic Physiology. 
E. Ullian 
Topics addressed in th is course wi ll include ligand-  and volta ge-sensiti ve calcium permeati on, ion t ransport, exocyto sis/ endocyto sis, 
calcium domains and buffering in th e nerve te rm inal, tr ansm itte r release sta ti sti cs, neuromodulati on of ion channels, co-
tr ansm ission, short - te rm  and long- te rm  synapti c plasti city , dendriti c backpropagati on, late ral inhibiti on, and inte grati on.  
Offered every th ree years. 

NS 235: Sensory Transduction and Perception. 
J. Korenbrot  
Topics in geneti c, molecular, cellular and syste ms approaches to  sensory tr ansducti on relevant to  our understa nding of coding of 
environmenta l sti muli by sensory neurons wi ll be covered. Offered every th ree years. 

NS 240: Neurobiology of Vision. 
J. Horto n 
Visual informati on processing by th e reti na and centr al nervous syste m. Molecular, elect rophysiological, pharmacological, anato m ical, 
and psychophysical approaches wi l l be discussed. Topics may include synapti c inte racti ons, diseases specif ic to  th e v isual syste m, 
color v ision, form  percepti on, m oti on dete cti on, and v isual development.  
Offered every th ree years. 

NS 245: Behavioral Neuroscience. 
P. Janak  
Lectu res and discussion of primary research concerning th e neural basis of behavior. Topics w ill include basic concepts  of learning 
and neuroeth ology wi th  examples from verte brate  and inverte brate  syste ms. A comparat ive approach wi ll be ta ken to  understa nding 
psychological constr ucts  such as drive, moti vati on and emoti on. Emphasis w ill be placed on neural circuit analysis of behaviors such 
as sound localizati on, drug self-adm inistr ati on, and fear conditi oning.  
Offered every th ree years. 

NS 246: Cognitive Neuroscience.   
A. Gazzaley 
This course wi ll cover research investi gati ng th e neural basis of cogniti on, primarily  focusing on neurophysiological stu dies in humans 
using fMRI , PET, MEG, EEG, and TMS.   Topics to  be covered include v isual percepti on, atte nti on, memory, sensory and moto r contr ol 
and language.  Offered every th ree years. 

NS 247: Computational Neuroscience. 
Course Directo r to  be announced 
Lectu re and criti cal discussion course on th eoreti cal and com puta ti onal approaches to  Neuroscience. Topics may include:   models of 
neurons and neural circuits ;  acti v ity-dependent processes of  neural development;  applicati ons of "neural netwo rks" and learning 
th eory in Neuroscience;  analysis of neural coding. Relevant math emati cs wi ll be ta ught th rough lectu res and problem sets . 
Math emati cal to pics may include basics of linear algebra and dynam ical syste ms, probability  th eory, informati on th eory, opti m izat ion. 

NS 248: Analysis of Neural and Behavioral Data. 
L. Frank 
Lectu res, cr iti cal discussions, and problem solv ing using Matl ab.  Topics wi ll include:  probability , descripti ve sta ti st ics, binom ial and 
poisson processes, analysis of spike tr ains, and analysis of dynam ic neural and behavioral data .   Previous Matl ab experience 
str ongly suggeste d.  
Offered every two  years. 

NS 249: Neural Circuits, Perception & Action. 
P. Sabes 
This advanced course wi ll explore th e foundati ons of Syste ms Neuroscience v ia an in-depth  stu dy of selecte d model systems such as 
sound localizati on, echolocati on, volunta ry eye movements , and goal directe d reaching. The primary goal of th e course is to  te ach a 
set of physiological, behavioral and computa t ional principles and te chniques th at are broadly applicable in Syste ms Neuroscience, 
including te chniques for identi fy ing neural circuits  and relati ng neural populati ons to  percepti on and acti on.  
Offered every th ree years. 

NS 250: Dissertation Research. 
Sta ff.   
Offered every Fall, Winte r and Spring.  


