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AMATH 422/522: Computational Modeling of Biological Systems (3/5) Shea-Brown (Offered: W) 
Introduction to computational methods in biology and chemistry. Applications focus on statistical 
models, equilibrium models, discrete- and continuous- time deterministic models, and stochastic 
models arising in the biological and life sciences, and chemistry. Uses MATLAB for numerical 
computation and data analysis. Teaches tools in parallel with their computational implementation. 

 
AMATH 533 / CSE 529: Neural Control of Movement: A Computational Perspective (3) 
Todorov (Offered: W) This graduate lecture course will provide a systematic overview of 
sensorimotor function on multiple levels of analysis, with emphasis on the phenomenology 
amenable to computational modeling. Topics include musculoskeletal mechanics, neural 
networks, optimal control and Bayesian inference, learning and adaptation, internal models, 
neural coding and decoding. Required background: Vector calculus, linear algebra, Matlab (or 
permission of instructor). 

 
BIOEN 498 B: Neural Engineering (3) Daniel (Offered: A) This course is an introduction to 
Neural Engineering. It introduces technologies for monitoring electrical activity at scales ranging 
from whole organ (wireless EEG, implantable microelectrodes, olfactogram) to single cells (patch 
clamp techniques, microelectrode arrays, calcium imaging); technologies for stimulation of 
neurons in vivo (cortical microelectrodes) and in vitro (iontophoresis, uncaging, microfluidics); and 
devices for replacement of neural function (implantable electrodes, brain-computer interfaces, 
artificial retina, neurorobotics). The course includes visits to neural engineering laboratories in the 
UW campus following lectures by world leaders, e.g. Karl Bohringer (EE; implantable 
microelectrodes), Brian Otis (EE; wireless transduction of neural recordings), Adrienne Fairhall 
(P-Bio; computational models of neuronal activity), Eb Fetz (P-Bio; brain-computer interfaces). 

 
BIOL 418: Biological Clocks and Rhythms (3) de la Iglesia (Offered: S) This course will focus 
on theory and current research topics in the field of circadian rhythms and other forms of 
biological rhythmicity, such as annual and tidal rhythms. The course will consist of lectures and 
discussion sections. Lectures will focus on the theoretical background that students will apply in 
discussion sections, which will include aspects that range from molecular and cellular basis to 
ecological and evolutionary aspects of biological rhythms. Discussions will be based on journal 
articles that students will be in charge of reading and leading the discussion.  Note that this is a 
400 level course. 

 
BIOL 429: Models in Biology (4) Odell (Offered: A) Explores use of models in biology in a wide 
range of topics, including morphogenesis, nerve signals, ecological interactions, population biology, 
and evolutionary theory. Emphasis on the biological insights models can provide rather than 
mathematical techniques. Prerequisite: either ZOOL 470, MATH 125, MATH 128, MATH 134, MATH 
145, or Q SCI 292. 

 
BIOL 580 C & D Seminar in Physiology (2) Perkel (Offered: A,W) Advanced topics in synaptic 
physiology. Review of classic and modern papers addressing fundamental problems in synaptic 
physiology. Prerequisite: NeuBeh 501 or equivalent. All students by permission only. Section C to 
be graded, Section D to be C/NC. 
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BIOST 517: Applied Biostatistics I (4) Emerson (Offered: A) Introduction to the analysis of 
biomedical data. Descriptive and inferential statistical analysis for discrete, continuous, and right 
censored random variables. Analytic methods based on elementary parametric and non-parametric 
models for one sample; two sample (independent and paired), stratified sample, and simple 
regression problems. 

 
BIOST 518: Applied Biostatistics II (4) Kerr (Offered: W) Multiple regression for continuous, 
discrete, and right censored response variables, including dummy variables, transformations, and 
interactions. Introduction to regression with correlated outcome data. Model and case diagnostics. 
Computer assignments using real data and standard statistical computer packages. Prerequisite: 
BIOST 517 or permission of instructor. 

 
CONJ 532: Signal Transduction: From the Cell to the Nucleus (1.5) Beavo, Moon, Storm 
(Offered: A, weeks 6 to 10) Intracellular signaling pathways leading from cell membrane receptors to 
nucleus. Pathways activated by seven transmembrane receptors and G-proteins, insulin/PI3 kinase, 
nitric oxide and WNTs and mechanisms of signal termination. Cytokine/Jak/Stat signaling and role of 
subcellular localization in signal transduction. Prerequisite: basic knowledge of biochemistry. 

 
CONJ 534: Selected Problems in Nervous System Development (1.5) Cooper, Moens (Offered: 
W) Introduces students to current issues in developmental neurobiology. Topics include 
regionalization of the neuroectoderm, mechanisms of neurogenesis, axon patterning and plasticity, 
and cell death. Not intended to be comprehensive; examines the experimental basis for current views 
in the field of a few topical issues. 

 
CONJ 541: Molecular Biology of Cellular Processes (1.5) Bornstein (Offered: Spr) 
Translational control; cytoskeleton and molecular motors; protein targeting, sorting and secretion; 
apoptosis; regulation of cell function by extracellular matrix. Prerequisite: comprehensive 
undergraduate course in biochemistry and molecular biology or permission by instructor. 

 
CONJ 542: Development (1.5) Raible (Offered: Spr) Molecular mechanisms of development; 
molecules and pathways used for the patterning of developing organisms. Similarities and differences 
in the making of plants, invertebrates, and vertebrates. Prerequisite: Comprehensive undergraduate 
courses in Biology, Molecular Biology, or permission by instructor. 

 
CONJ 556: Drug Addiction: Mechanisms, Prevention and Treatment (2) Chavkin (Offered: A) 
Presents the key advances, insights, methods, and challenges for our understanding of drug addiction 
from psychological, pharmacological, psychiatric, community prevention, legal, and 
neurodevelopmental perspectives. Enhances familiarity with the multidisciplinary approaches required 
to understand addiction as a disease. 

 
CSE 599E: Introduction to Brain Computer Interfacing (3) Rao (Offered: Spr) 
Can the brain directly exert control over external objects? Can information from the outside world 
be directly relayed to the brain without using our sensory organs? Can our mental and physical 
capabilities be augmented beyond the limits imposed by biological evolution? These are some of 
the questions we will explore as we delve into the emerging world of brain computer interfacing. 
We will learn about invasive and non-invasive brain-computer interfaces (BCIs) for controlling 
cursors, prosthetic arms, wheelchairs, and robotic avatars. We will learn how such BCIs are 
enabling communication in locked-in patients and helping restore movement and mobility in 
paralyzed and disabled persons. We will also learn about other applications of BCI technology 
such as security, lie detection, alertness monitoring, entertainment, gaming, education, and 
human augmentation. The course will be self-contained and include primers on neuroscience, 
signal processing, and machine learning, followed by specific case studies of BCIs based on 
multi-neuronal activity, electrocorticography (ECoG), and electroencephalography (EEG). The 
course is directed at graduate students and advanced undergraduates from the physical sciences 
(e.g., computer science, engineering, physics, mathematics) and the life sciences (e.g. 
neuroscience, biology, psychology). 
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NEURO 528: Computational Neuroscience (3) Rao, Fairhall (Offered: Spr) Introduction to 
computational methods for understanding nervous systems and the principles governing their 
operation. Topics include representation of information by spiking neurons, information processing in 
neural circuits, and algorithms for adaptation and learning. Prerequisite: elementary calculus, linear 
algebra, and statistics, or by permission of instructor. Offered: jointly with CSE 528. 

 
NEURO 541: Neuroendocrinology (3) Steiner (Offered: W, odd years) Emphasizes the cellular and 
molecular aspects of several topics in neuroendocrinology, including neuropeptide genes, 
reproduction, steroid hormone regulation of gene expression, mechanisms of hormone action, 
endocrine rhythms and neural oscillators. Offered: jointly with PBIO 509. 

 
 
NEURO 548: Molecular Mechanisms of Synaptic Plasticity (2) Barria (Offered: Spr) 
5-Week mini course discusses recent primary literature on the molecular mechanisms underlying 
structural and functional changes of dendritic spines in the mammalian brain as result of synaptic 
activity and experience. 

 
NEURO 549: Molecular Basis of Neurodegenerative Disease (2) Pallanck (Offered: W) This 
elective, seminar-style course will introduce the student to a broad range of neurodegenerative 
diseases, focusing upon the approaches that have led to recent discoveries and emphasizing the 
elucidation of mechanisms and pathways of disease pathogenesis. Offered: jointly with PHCOL 549 
and GENOME 549. 

 
NEURO 550: Biophysics of Calcium Signaling (1) Santana, Hille (Offered: Spr, odd years) 
Introduction to cellular calcium signaling including theoretical and technical issues of calcium signal 
detection and biological conclusions. Faculty will lecture and students will lead discussion of papers in 
class and write a short paper at the end of course. Prerequisite: CONJ 531. Offered: jointly with PBIO 
550. 

 
NEURO 552: Synaptic Integration (1) Binder, Powers (Offered: A, odd years) Reading and 
discussion of recent papers on how neurons in the central nervous system integrate concurrent 
synaptic inputs. Topics include: effects of driving force on synaptic currents, effects of synaptic 
conductances on dendritic properties, transfer of synaptic currents from dendrites to soma, 
transformation of synaptic currents into spike train outputs, active linear summation of synaptic inputs. 
Offered: jointly with PBIO 552. 

 
NEURO 554: Motor Learning: Cellular and Network Mechanisms (1) Fetz, Perlmutter (Offered: W) 
Five-week mini-course reviews the current state of research on cellular and network mechanisms of 
motor learning. After an introductory overview of behavioral and physiological examples of motor 
learning in various species and systems, students choose specific topics for discussion, using the 
primary literature as a source. Offered: jointly with P BIO 554. 

 
NEURO 556: Axon Pathfinding Mechanisms (1) Bothwell (Offered: even years, W) Examines 
mechanisms governing axon growth cone behavior during embryonic development and during 
regeneration in the injured adult. Discusses approaches employing both invertebrate and vertebrate 
model systems. Offered: jointly with P BIO 556. 
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NEURO 557: Ion Channel Gating (1) Gordon, Zagotta (Offered: Spr) Compares and contrasts 
mechanisms of gating in ligand-gated and voltage-gated ion channels. Covers basics of ligand gating 
and voltage gating, kinetic schemes, inactivation and desensitization, gating currents and partial 
agonists, and ion channel structure. Offered: jointly with P BIO 557. 

 
PHCOL 512: Neuropharmacology An Analysis of Drug Targets in the Nervous Systems (4, 5) 
Bajjalieh (Offered: Spr) General pharmacology of drugs affecting the autonomic and central nervous 
systems. Emphasis on current research approaches to understanding the basic mechanisms of drug 
action. 

 
PHCOL 529: Ion Channel Pharmacology (2) Catterall, Tempel (Offered: odd years, A) 
Current topics in ion channel structure, function, genetics, and pharmacology, including consideration 
of their role in electrical signaling in cell membranes and in information transfer and processing in the 
nervous system, and the sites and mechanisms of action of drugs and toxins on them. Prerequisites: 
CONJ 501, 502, 503 or permission of instructor. 

 
PHCOL 530: Neuronal Signaling Pathways (2) Beavo, Storm (Offered: even years, W) 
Advanced consideration of the molecular events between drug or hormone binding to receptors and 
the resulting responses. Roles played by cyclic nucleotides and other second messengers. Adenylate 
cyclase, phosphoinositide-mediated regulation, phosphodiesterases and protein kinases. 
Prerequisites: UCONJ 532 or permission of instructor. 

 
PHCOL 531: Genetic Analysis of Signaling Systems (2) McKnight, Moon (Offered: odd years, Spr) 
Current topics involving signal transduction will be discussed with an emphasis on genetic analysis of 
multicellular systems and creative experimental design. Prerequisites: CONJ 531,532 or permission of 
instructor. 

 
PHCOL 534: Molecular Basis of Addictive Drug Action (2) Chavkin (Offered: even years, A) 
Advanced consideration of the effects of drugs on neurotransmission and higher order neural 
systems including current topics in receptor pharmacology, transmitter release and reuptake 
mechanisms, synaptic plasticity, and neurodegeneration. 

 
PHCOL 537: Molecular Neurobiology of the Cell Membrane (2) Bajjalieh, Nathanson (Offered:odd 
years, W) Advanced consideration of the structure and function of cell membranes, membrane 
proteins, and lipid-mediated signal transduction. Processes important to nervous system functioning 
will be emphasized. Prerequisites: CONJ 531, 532 or permission of instructor. 

 
PSYCH 408: Mechanisms of Animal Behavior (4) Sisneros (Offered: Spr) Comparative exploration 
of physiological and perceptual mechanisms that control behaviors necessary for survival and 
reproduction in animals. Model systems discussed include animal communication, mate choice, 
escape behavior, learning and memory, orientation, biological rhythms, foraging behavior. Offered: 
jointly with BIOL 408. 

 
PSYCH 420: Drugs and Behavior (3) Diaz (Offered: Spr) Animal and clinical research on the 
behavioral consequences of drug intake. 

 
PSYCH 421: Neural Basis of Behavior (5) Diaz (Offered: A, W) Anatomical and physiological 
principles and resultant behavior involved in the integrative action of the nervous system. 431 
recommended but not required to follow 421. 

 
PSYCH 426: Neurobiology of Learning and Memory (4) Mizumori (Offered: Spr) Theory and 
research on how animals learn and remember, including basic concepts of brain plasticity, how brain 
areas and neurons adapt to changes in experiences throughout the lifespan, and cellular and 
structural substrates of a "memory." 
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PSYCH 448A: Seminar in Psychology (5) Fine (Offered: A)  Development, plasticity and 
rehabilitation of sensory systems. 

 
PSYCH 504: Core Concepts in Behavioral Neuroscience (3) Bernstein, Kim, Covey (Offered: A) 
Historical and contemporary perspectives in behavioral neuroscience. Current methodologies and 
research strategies. May include sensory processing, genetics, behavioral neuroendocrinology, 
developmental neural plasticity, neurobiology of learning and memory, lifespan perspectives on 
behavioral neurobiology, and psychopharmacology. Prerequisite: graduate standing in Psychology, or 
permission of instructor. 

 
PSYCH 538B: Introduction to Programming for the Behavioral Sciences (4) Fine, Boynton 
(Offered: Spr) This class will be a tutorial for programming techniques in Matlab that are particularly 
relevant to researchers in behavioral sciences. The class will give a researcher with no or little 
experience in programming the tools they need to design and program their own experiment, 
do basic analysis, and plot their results. For example, we will include classes on experimental 
design, stimulus presentation, experimental timing, graphical user interfaces, curve fitting, 
randomization techniques, basic statistics, and customized data plotting, debugging and code 
optimization techniques. 

 
PSYCH 541: Advances in Animal Behavior (3-5) Brenowitz, Sisneros, Beecher (Offered: A, W, Spr) 
Intensive readings from the current literature on an emerging topic or theoretical perspective in animal 
behavior. Student presentations and discussion. Prerequisite: graduate standing in Psychology or 
permission of instructor. 

 
PSYCH 542: Advances in Behavioral Neuroscience (3-5) Sisneros, Covey (Offered: A, Spr) 
Intensive readings from the current literature on an emerging topic or theoretical perspective in 
behavior science. Student presentations and discussion. Prerequisite: graduate standing in 
Psychology or permission of instructor. 

 
PSYCH 551: Seminar in Animal Behavior (1-2, max. 30) Brenowitz (Offered: A) Weekly meetings 
for discussion of current topics. Prerequisite: graduate standing in Psychology, or permission of 
instructor. 

 
PSYCH 552: Seminar in Behavioral Neuroscience (1-2, max. 30) Bernstein, Covey, Olavarria 
(Offered: A, W, Spr) Weekly meetings for discussion of current topics. Prerequisite: graduate standing 
in Psychology, or permission of instructor. 

 
SPHSC 594: Capturing Brain Dynamics: A Combined Neuroscience and Engineering 
Approach (4) Lee (Offered: W) Introduces methods for capturing brain dynamics using an 
emerging neuroimaging technique known as magnetoencephalography (MEG). Uses techniques 
to examine perception and cognitive processes and their implications for future brain-computer- 
interface (BCI) design. Prepare students for interdisciplinary research in neuroscience and 
engineering. 

 
UCONJ 510: Introductory Laboratory Based Biostatistics (2.5) Mancl (Offered: Sum) 
Introduces methods of data description and statistical inference for experiments. Covers principles of 
design and analysis of experiments; descriptive statistics; comparison of group means and 
proportions; linear regression; and correlation. Emphasizes examples from laboratory-based 
biomedical sciences, and provides demonstrations using standard statistical programs. 

 
UCONJ 524: Developmental Neurobiology (3) Reh, Wong (Offered: Spr) 
Survey of contemporary issues in developmental neurobiology, including neurogenesis and 
differentiation; electrophysiological, morphological, and neurochemical regulation of cellular 
phenotype; neuronal pathways and synaptic contacts; cellular and synaptic plasticity; and behavior. 
Examination of molecular biological, morphological, electrophysiological, and behavioral approaches. 
Prerequisite: background in neurophysiology. 


	The Graduate Program in Neuroscience

