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Principles of Brain and Cognitive
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This is a graduate class, suitable for 1st-year graduate
students in Department of Brain & Cognitive Sciences
(BCS) or graduate/advanced undergraduate students in
other programs related to BCS. Students will be in-
troduced to basic research principles of BCS by learning
fundamental theories and major research topics in
modern-day brain and cognitive neurosciences. Every
and each student in the Department of BCS is required
to take both this course and <Methods in Brain and
Cognitive Sciences>, which is provided in conjunction
with this course.

339.502%  &|QIz|n}Eto| Hi  3-3-0

wfOI2|TBHuIO| MUADIHOR QUstat 113 CharYl SHMS
YU JJe} RS0 ChatiM U St DSASS ChoR Lol
A2fsto] A HHRSS UL, NPNSEH U 22
ZHO2 AfFHS W2, L/QIAD3I AMUADIHAO| HIEA]
014310} 5= ZELLHSOR <|oIx[af3to| Y2>Tt 21

This is a graduate class, suitable for 1st-year graduate
students in Department of Brain & Cognitive Sciences
(BCS) or graduate/advanced undergraduate students in
other programs related to BCS. Students will be in-
troduced to basic research methods of BCS by learning
experimental designs, measurements and analysis of
neural activity used in modern-day brain and cognitive
neurosciences. Every and each student in the depart-
ment of BCS is required to take both this course and
<Principles in Brain and Cognitive Sciences>, which is
provided in conjunction with this course.
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Molecular and Cellular Neurobiology
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Research of brain, which once had been considered
not to be related to materials at all, has reached the
level at which the complex molecular mechanisms of
synaptic functions are elucidated. This course covers
what kinds of molecule are involved in information deliv-
ery through the synapses, affecting synaptic transmission
and plasticity based on scientific findings for past few
decades. In addition, this course also includes detailed
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molecular mechanisms underlying synaptic plasticity in
gigantic neuronal system of Aplysia.
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Structure and Function of Synapses
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Synapse is the very connection between neurons en-
abling our brain to function. There are largely two types
of synapse, one is chemical synapse and the other is
electrical synapse. Chemical synapse uses chemicals
called neurotransmitter as a means of information deliv-
ery and in electrical synapse, electrical signal itself is
transmitted through the special channel called gap junc-
tion by which information between neurons is delivered.
Electrical synapse and chemical synapse have many dif-
ferences in their structure and function. Moreover, a va-
riety of receptors and their ligands are reported to exist
in chemical synapses. This course will help you to build
up essential knowledges about the structure and func-
tion of synapses in general.
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Molecular Basis of Mind and Behavior
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This will cover the recent progress in genetic and be-
havioral studies of high brain functions; we will discuss
high-profile and novel discovery in recent years; stu-
dents will learn how to present, literature review, appre-
ciate and criticize the high-impact papers. If possible,
some of key authors of the papers will be invited to the
class, and discuss the work.
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Excitatory Synapse and Synaptic Plasticity
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Part 1 (4 weeks) Foundation of Neuroscience: History
of Neuroscience, Neuroanatomy, Gene expression in the
brain, Molecular Pharamcology & Neuronal signalling.

Part 2 (4 weeks): Long-term synaptic plasticity (LTP &
LTD) Excitatory synapses, NMDA receptor and Signals,
AMPA receptor and Synaptic Plasticity, Metabotropic glu-
tamate receptors and Synaptic Plasticity, Muscarinic glu-
tamate receptors and Synaptic Plasticity.

Part 3 (3 weeks): New insight into molecular and cel-
lular model of learning and memory. The role of
Receptor Trafficking in Synaptic Plasticity, Postsynaptic
Protein and Long-term Synaptic Plasticity, Future
Direction of Neuroscience: Drug development for
Alzheimer’s disease.

Part 4 (5 weeks): Library Project Student will be in-
formed their library project title (one of 10 titles).
Student will search references and write 3000 words es-
say (written in English).
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Neural Plasticity in Cerebellum
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Neural plasticity is a phenomenon that the efficacy of
synaptic connection is changing in response to neuronal
activity. Cerebellum correct motor errors based on neural
plasticity through experience. This cerebellar based
learning process enables us to coordinated complex mo-
tor behavior and eventually we can remember the
learned motor behavior. Therefore, cerebellum is leading
model system to study learning and memory. This lec-
ture covers material to discuss engram from molecule to
learning and memory behavior.
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Ubiquitous Neural Plasticity and
Information Storage
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Neural network is composed of excitatory and in-
hibitory connections. This lecture covers diverse cellular
membrane protein undergo plastic changes based on
neural activity. Furthermore, this ubiquitous neural plasti-
city contributes to information storage in nervous
system.

3390621 | UMNHIE U Q12 AHFANE 330

Clinical Neuroscience and Cognitive
Neurophsychiatry
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This course on the surface is primarily about psy-
chosis, but a careful examination of psychosis will en-
able us to delve deeply into some of the fundamental
questions about how the brain functions and malfunc-
tions as well as addressing core questions about human
nature. Schizophrenia and bipolar disorder are devastat-
ing conditions, which affect about 2+% of the pop-
ulation worldwide. We will focus mostly on biological
and cognitive aspects of these psychotic disorders with
a special emphasis on cognitive neuroscience. We will
also examine biological roots of aggression, social cogni-
tion, sex differences, and psychiatric genetics.
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Neural Mechanisms of Episodic Memory
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This course is for graduate students in the
Department of Brain & Cognitive Sciences (BCS) or
graduate students from other programs related to BCS.
Students should have taken Principles of Brain and
Cognitive Sciences in BCS or an equivalent introductory
course to neuroscience in other programs to be eligible
for this course. The main theme of the course is how
the brain learns and remembers daily episodes in our
surroundings. The course will provide an introduction to
learning and memory in general as well as to the his-
tory of neuroscience related to the discovery of multiple
memory systems in the brain. Afterwards, the course
will focus on how episodic memory is different from oth-
er types of memory systems. Theories and experiments
related to the brain regions contributing to different
components of episodic memory will be introduced and
discussed. Upon completingthe course, students should
be able to understand how cognitive constructs such as
episodic memory is experimentally studied in an inter-
disciplinary fashion in the field of neuroscience.
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Computational Neuroscience and
Neuroinformatics
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The course will introduce concepts of computational
neuroscience in simulating and analyzing neural network
activity. It will also address the relation between net-
work structure and function at different scales of the
nervous system through mathematical analyses and
computational modeling. Lectures will review neuro-
biological concepts and Neuroinformatics tools for ac-
cessing neuroscience data as well as mathematical ap-
proaches for representing neural systems.
Complementary practical sessions will provide an oppor-
tunity to become familiar with widely used neural mod-
eling packages (e.g. Neuron and Matlab) and to carry
out individual course projects.
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Experimental Methods in Visual
Neuroscience
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This is an advanced graduate class, suitable for grad-
uate students majoring and/or interested in visual
neuroscience. Students will be introduced to basic skills
and techniques essential for visual neuroscience
research. Practices and lectures will cover (i) Matlab
coding for generating visual stimuli and executing psy-
chophysical experiments, (2) mathematical tools for ana-
lyzing behavioral data, and (3) analytical tools for ana-
lyzing functional magnetic resonance imaging data in vis-

ual neuroscience.
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Classics in Vision and Visual Cognition
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This course would survey classic papers in different
areas of visual science, the aim being to evaluate how
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those areas have evolved since publication of those
papers. The following areas of visual science could be
covered: visual neurophysiology, brain imaging, color vi-
sion, binocular vision, spatial vision, motion perception,
attention, visual memory and visual cognition.
Throughout the course, individual participants would be
responsible for researching a particular area, identifying
exemplary contemporary papers and leading a classroom
discussion the current status of the area. The course
would assume a seminar format.
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Place Signals in the Brain
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This course is for graduate students in the
Department of Brain & Cognitive Sciences (BCS) or
graduate students from other programs related to BCS.
Students should have taken Principles of Brain and
Cognitive Sciences in BCS or an equivalent introductory
course to neuroscience in other programs to be eligible
for this course. The main theme of the course is to
learn how multiple neural systems work together cooper-
atively for information processing for spatial navigation.
The course will introduce anatomical and physiological
characteristics of the brain regions processing spatial sig-
nals, including the hippocampus, thalamic nuclei, parietal
cortex, and extrahippocampal areas. At the end of the
course, students should understand major theories and
experimental methods used for experimentally studying
spatial navigation.
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Seminars in Visual Neuroscience
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This is an advanced graduate class, suitable for grad-
uate students majoring and/or interested in visual neuro-
science, experimental psychology, computational neuro-
science or sensory/system-level neuroscience. A short
series of lectures will introduce key research topics and
methodological issues in modern-day visual neuroscience.
Then attendees will take turns presenting an article on
visual neuroscience and leading discussions of critical is-
sues and methodological questions related to that
article.
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This is a 16-week course focused on current under-
standing about neurobiology of brain disorders. It will
introduce neurobiological concepts and various method-
ologies of brain disorders. We will also examine detailed
etiologies, pathophysiology and clinical aspects of major
brain disorders such as psychosis, degenerative brain
diseases, integrating genetics, neuroimaging and
neurocognition. This course will provide basic principles
of psychopathology and mechanism of brain disorders
for students to conduct studies about mental phenomen-

on in the future.
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Neuroimage Processing
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Basics on neuroimage processing will be covered. The
target audience is the 1st year PhD and masters degree
students and researchers although mathematically and
computationally sophisticated senior undergraduate stu-
dents should be able to follow the course material. The
focus of the course is not on how to use available neu-
roimaging packages such as SPM but on the basic un-
derstanding of mathematical and statistical principles on
various image processing algorithms. MATLAB will be
used as a language of instruction although students can
do homework and project in any computer languages of
their choice. The following topics will be covered: regis-
tration, segmentation, intensity normalization, image fil-
tering and smoothing, shape and geometry modeling.
Two lectures (90min each) per week plus one computer
tutorial (60min) will be given each week. Few speakers
within SNU or other universities will give guest lectures
to provide biological/medical motivation for the course.
The course evaluation will be based on homework
(30%), final research project (50%), oral presentation
and class participation (20%).
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Computational Methods in Neuroimage
Analysis
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Basics on various computational techniques will be
covered. The target audience is the 1st year PhD and
master's degree students. No knowledge in image analy-
sis is required although the course “Neuroimage
Processing” will help students conceptually. Various com-
putational and numerical issues in neuroimage process-
ing and analysis will be addressed. The focus of the
course is on the algorithmic aspect of various computa-
tion intensive procedures. MATLAB will be used as a
language of instruction although students can do home-
work and project in any computer languages of their
choice. The following topics will be covered: numerical
techniques for ordinary and partial differential equations,
finite element methods, spectral methods, optimization,
least squares method, matrix algorithms, classification
and clustering. Two lectures (90 min each) per week
plus one computer tutorial (60 min) will be given each
week. Few speakers within SNU or other universities will
give guest lectures to provide biological/medical motiva-
tion for the course. The course evaluation will be based
on homework (30%), final research project (50%), oral
presentation and class participation (20%).
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Statistical Methods in Neuroimage
Analysis
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Basics on various statistical techniques will be
covered. The target audience is the 1st year PhD and
master’s degree students. No knowledge in image analy-
sis is required although the courses "“Neuroimage
Processing” and “Computational Methods in Neuroimage
Analysis” will help understanding course materials. All
the statistical techniques used in the current neuro-
imaging research will be covered. The focus of the
course is on the learning modern  statistical
methodology. R and MATLAB will be used as a language
of instruction. The following topics will be covered: gen-
eral linear model, likelihood estimation methods, non-
parametric test procedures, multiple comparisons, false
discovery rates, random field theory, permutation tests,
logistic regression, longitudinal growth model, mixed ef-
fect model, discriminant analysis, multivariate test
procedures. Two lectures (90min each) per week plus
one tutorial (60min) will be given each week. Few
speakers within SNU or other universities will give guest
lectures to provide biological/medical motivation for the
course. The course evaluation will be based on home-
work (30%), final research project (50%), oral pre-
sentation and class participation (20%).
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Molecular Neuroimaging Principles and
Applications
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Molecular imaging of the central nervous system is
essential technology for better understanding the basic
biology of brain function and the way in which various
disease processes affect the brain. This course will sur-
vey the basic principles of molecular neurcimaing tech-
nologies, including radioisotope, optical, and magnetic
resonance imaging. The current state and clinical appli-
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cations of molecular neuroimaging will be also
introduced.
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Principles of Tomographic Neuroimages
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Tomographic neuroimaging technologies provide the
anatomical, functional and biochemical information of
brain and play important roles in the brain and cognitive
sciences. This course surveys the fundamental physical,
chemical and biological principles, hardware and soft-
ware systems, image acquisition technologies, and cur-
rent trends in the representative tomographic neuro-
imaging technologies including magnetic resonance imag-
ing (MRI), X-ray CT, positron emission tomography
(PET) and single photon emission tomography (SPECT).
In addition, the basic principles and 3D mapping meth-
ods for EEG and MEG will be introduced.

339.803  Cistel=2H7 3-3-0
Reading and Research
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